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List of Abbreviations and Explanations of
Terminology
Binge drinking is the most common pattern of excessive alcohol use. It typically occurs
after a period of abstinence (e.g. week days) when a person then consumes 5 or more
standard drinks (in the case of men) and 4 or more standard drinks (in the case of women), in about 2 hours. This raises the person’s blood alcohol concentration (BAC) to 0,05
gram percent (legal alcohol limit) or more. (See the definitions of ‘legal alcohol limit’
and ‘a standard drink’ below.)
Birth defect or congenital disorder is a condition which arises before birth, adversely
affecting the body structure or function.
Birth or biological mothers refer to the woman who gave birth to a child.
Black people refers to an ethnic classification in South Africa including all the black ethnic groups for example the Zulu, Xhosa, Tswane, Pedi, Suthu and other groups.
Coloured people (or “Coloureds”) refers to a minority population group (9%) in South
Africa, derived from mixed ancestral origins.
Community Workers (CWs) in the text refers to lay people who were recruited by the
Research Group from the project site. After employment they received extensive training in terms of FASD awareness, prevention and research. This included interviewing
and counselling skills and techniques, data collection and electronic capturing, recordkeeping and public speaking.
Foundation for Alcohol Related Research (FARR) – referred to in the text as the ‘Research
Group’, is a South African based non-governmental organization (NGO) focusing on
research, awareness, prevention and training relating to Fetal Alcohol Spectrum Disorders (FASD). It was established in 1997 and the first to raise concern regarding FASD in
the country.
Fetal Alcohol Spectrum Disorders (FASD) is the umbrella term to describe a group of
conditions affecting the unborn baby resulting from prenatal alcohol exposure. There
are four main conditions on the continuum of the spectrum, namely Fetal Alcohol Syndrome (FAS), Partial Fetal Alcohol Syndrome (pFAS), Alcohol Related Birth Defects
(ARBD) and Alcohol Related Neurodevelopmental Disorder (ARND):
• Fetal Alcohol Syndrome (FAS) is the most severe form of FASD. It is characterized
by prenatal and/or postnatal growth retardation (head, weight and height),
characteristic facial anomalies and evidence of deficient brain growth and struc-
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tural abnormalities. It is not essential to have a confirmed prenatal alcohol consumption history to make this diagnosis.
• Partial Fetal Alcohol Syndrome (pFAS) is a diagnosis based on several key characteristic facial features, prenatal and/or postnatal growth retardation (head,
weight and height), deficient brain growth and/or structural problems, and behavioural and cognitive abnormalities. A confirmed history of prenatal alcohol
consumption is not mandatory to make this diagnosis.
• Alcohol Related Birth Defects requires the presence of characteristic facial abnormalities, the presence of structural defects of the heart, eye, skeleton and
other major organs and a confirmed history of prenatal alcohol consumption.
• Alcohol Related Neurodevelopmental Disorders are diagnosed based on the evidence of deficient brain growth or structural abnormalities, behavioural and
cognitive deficits and a confirmed history of prenatal alcohol exposure.
Imbizo is a gathering or meeting called by a traditional or community leader. The meeting is attended by community leaders and members. It provides them with the opportunity to gain information and to participate in the decision-making process.
Joe Public is a term used for a hypothetical person or member of the general public. It
therefore represents ordinary people in the community.
Legal alcohol limit in South Africa is a breath alcohol content of 0.24mg per 1,000ml, or
a blood alcohol limit of 0.05g per 100ml. (https://www.drivesouthafrica.co.za/blog/
drunk-driving-in-south)
Millennium Development Goals (MDGs) are the world's time-bound and quantified targets for addressing extreme poverty in its many dimensions such as income, poverty,
hunger, disease, lack of adequate shelter, while promoting gender equality, education,
and environmental sustainability (https://www.unmillenniumproject.org/goals).
Millennium Development Goals (MDGs) for South Africa (2015):
• Eradicate extreme hunger and poverty;
• Achieve universal primary education;
• Promote gender equality and empower women;
• Reduce child mortality;
• Improve maternal health;
• Combat HIV/AIDS, malaria and other diseases;
• Ensure environmental sustainability;
• Develop a global partnership for development.
Primary Health Care (PHC) in South Africa is provided by the private or public sector.
Citizens in middle and higher income groups, often with access to health insurance, use
private health practitioners of their choice and private clinics, hospitals and pharmacies.
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The majority of the population (approximately 84%) rely on health care services provided by the state such as clinics, day hospitals (open during office hours only) and district/provincial/tertiary hospitals. In remote rural areas health services are rendered
from mobile units (trucks equipped to render a health care service).
Primary Health Care (PHC) Nurse in South Africa is defined as an Advanced Nurse Practitioner (ANP), who focuses on primary care, health assessment, diagnosis and treatment.
In South Africa, these PHC nurses might specialize in midwifery, psychiatry and paediatrics and work outside of the formal hospital environment in community health care
centre, clinics or mobile units (clinics in trucks) in rural areas or in the non-government
sector.
Priority health programmes refer to the main service delivery areas identified for PHC
services. In South Africa these are:
• Communicable Diseases (especially HIV/AIDS and Tuberculosis);
• Non-communicable (or chronic) diseases (e.g. cardio-vascular conditions and diabetes);
• Maternal, Child and Woman’s Health;
• Injuries and Violence
Project Managers in the text, refers to professionals, such as registered nurses, social
workers, educators, occupational therapists, psychologists, psychometrists, genetic
counsellors, etc., recruited from project sites and appointed to manage the respective
FASD research, awareness, prevention and training projects. These Project Managers
received extensive training to equip them for their tasks. A number of them are currently doing post graduate studies on FASD issues.
A Standard drink refers to 10 ml to 15 ml of absolute alcohol (AA). The calculations differ
from country to country. In South Africa 10 ml of AA is classified as standard drink.
Ubuntu is a Nguni term which means “humanity”. It is often used in describing humanity
towards others. It also means that a human being cannot function in isolation, but
needs others to succeed, thereby making the collective effort bigger than the individual
outcome.
Umqombothi is the Xhosa word for homebrewed beer. The beer is made from maize
(corn), malt, sorghum, salt and water. It has a low alcohol content, usually less than 3%
and is rich in Vitamin B. It is light in colour, with a thick and creamy texture. The beer
has a sour smell and often appears frothy. It is commonly found in South Africa and very
popular in especially the rural areas.
WHO or World Health Organization was established in 1948 as a specialized agency of
the United Nations focusing on international public health. It has its headquarters in
Geneva, Switzerland. The WHO Constitution was signed by 61 countries in 1948.
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Introduction

Introduction
The South African story of Fetal Alcohol Spectrum Disorders (FASD) is complex and
deeply imbedded in the country's history. Exploring this journey, takes one back to
interesting, but also dark places, in the country’s history, exposes continuous misunderstandings and marginalization, and fortunately, at the same time, also provides promising opportunities for future management.
The past and, sometimes, present-day, often makes it difficult for some South Africans to understand FASD as the public health problem that it is, and therefore, a psycho-social and economic threat to the well-being of the country and all its citizens. Together with HIV/AIDS, Tuberculosis (TB), Malaria, Malnutrition and other Substances of
Abuse, including the influx of immigrants from neighbouring countries, FASD is constantly competing for access to scarce resources in this under-resourced, developing
country. It is therefore vital for government departments, the public sector, civil society
and Joe Public to take collective responsibility and action to prevent this problem and to
take adequate care of fellow citizens already affected by FASD and their families.

Thesis outline and research questions
In this thesis the author briefly explores the history of alcohol use and abuse in South
Africa. She outlines the history of FASD internationally and nationally, and reports on
studies focusing on the prevalence of FASD in different communities in five of the nine
provinces in South Africa since 1997 (no prevalence studies have been done in the other
provinces to date). An overview of some of the determinants for prenatal alcohol use
are provided and factors pertaining to individuals affected with FASD are evaluated.
FASD prevention strategies and opportunities in the current South African context are
discussed. The author furthermore shares awareness, prevention and training interventions implemented over the past 20 years by the leading FASD non-governmental organization in South Africa, the Foundation for Alcohol Related Research (FARR). Existing
gaps and challenges are highlighted. Information from the authors research and published peer reviewed journal articles are included. Finally, recommendations on how to
address the problem more effectively are discussed and also questions to guide this
process are identified.
The publications indicated with an asterisk (*) are part of this thesis (see list of publications page 113). Each chapter of this thesis ends with one or more references of
author’s publications relevant to the chapter.
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Alcohol Consumption

A brief history of alcohol consumption in South Africa
Like the rest of the world, many indigenous groups in South Africa brewed and consumed alcohol for pleasure, medicinal purposes, during times of conflict and wars, to
strengthen warriors, to celebrate victories and for trading. People did not drink on a
daily basis or did not drink alone just for the sake of ‘drinking’ (Parry, 2000).
In South Africa the well-known traditional beer, Umqombothi (Xhosa word for beer),
was brewed from maize (corn), sorghum malt, yeast and water. It is rich in Vitamin B
and has a low alcohol content (usually less than 3%). The Umqombothi ingredients,
were cooked in a cast-iron pot, fermented for a few days, strained and consumed to
celebrate events such as the home-coming of young men from initiation, receptions for
warriors, weddings, funerals or at imbizos (traditional meetings). The drinking was
moderate and very strict social and tribal guidelines existed as to when, why, how much
and who should drink. Although the women were responsible for the brewing of the
beer, they were mostly excluded from the use thereof (Olivier, Curfs & Viljoen, 2016;
Setlalentoa, Pisa, Thekisho, Ryke & Loots, 2010).
With the arrival of the Dutch Settlers in 1652 and later, the French Huguenots, wine
farms were established in the Western Cape. Indigenous South Africans, mostly people
from Khoisan and Hottentot origin, as well as slaves, were employed as farm workers.
During the colonial times (1652 to 1948), settlers introduced the practice of partially
paying their farm workers with bread, tobacco and wine for their labour (Olivier et al.,
2016; Scully, 1992). The system, known as the ‘dop’ system, soon became entrenched
in the lives of farm workers and their families (Setlalentoa et al., 2010). The ‘dop’ system was outlawed in 1961 and became an illegal practice in 2003 with fines as high as
ZAR1million for any contravention of this act. Unfortunately, the effects of the system
still linger and in many ways created the legacy of alcohol abuse and dependency in
these areas, especially in the form of binge drinking (Croxford & Viljoen, 1999).
The introduction to Western practices also acquainted local people to European liquor, initially called ‘Cape Smoke’. High levels of intoxication led to absenteeism, productivity and unruly behaviour and resulted in the Prohibition Act of 1897 which made it
illegal for black people to drink alcohol (Setlalentoa et al., 2010).
In the northern part of South Africa, with the discovery of gold and diamonds, the
mining industry provided job opportunities for mostly Black African male migrant workers who lived in compounds (dormitories or shared living spaces) whilst their wives
stayed at home to tend to their children, cattle and crops. The life of these migrant
workers centred on work, sleep and leisure. Drinking provided comfort and often led to
alcohol dependence and addiction. Beer was brewed by the miners or women who
stayed in the areas around the mines. The women sold the beer to miners as an additional income. In ‘Brewers, Beerhalls and Boycotts’, Paul la Hausse (1988) describes how
the mine authorities turned a blind eye to these practices, but society in general became increasing concerned about the alcohol abuse and resulting consequences such as
19
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prostitution and loitering. To control the drinking, town councils stepped in and established beer halls. The first was built in the KwaZulu Natal Province in 1909. The Native
Beer Act of 1908 allowed the municipalities to use the profits from their beer sales to
build houses, hospitals and “other facilities for Africans” (Lester, Menguele, KaruriSebina & Kruger, 2009).
Beer hall protests erupted in the late 1920’s, mainly because women whose men
were working on the mines, complained that their menfolk were spending too much of
their wages on beer and sent too little home (La Hausse, 1988). By the 1960s more than
60 municipalities operated legal beer halls whilst black African women sold their beer in
shebeens (informal bars) (Lester et al., 2009). Home-brewing was illegal and often resulted in ‘beer hall raids’ by ‘beer police’. Black musicians, like Miriam Makeba, (“Miriam Makeba”, n.d.) wrote striking songs about the beer raids such as ‘Khwela Khwela’ as
a reminder to these times.
Today, licenced shebeens serve mostly commercial beers and other alcoholic drinks,
along with some traditional beers. In rural areas the shebeens take the form of mobile
distributors who travel by car or truck to sell their products to consumers who might
not have access to transport. In many ways the shebeen-system has replaced the ‘dop’
system and by doing so facilitates the easy access to alcohol and continues to feed the
cycle of poverty and alcohol dependence (London, 1999).
The above-mentioned record gives some background information regarding the
drinking practices in some of the cultural groups in South Africa. Unfortunately, little is
known about the drinking practices of the Settlers, Voortrekkers (citizens who moved
from the south to the northern parts of South Africa during the 1800’s to escape the
British regime) and other groups.

Current alcohol consumption in South Africa
In local tribal mores, beer-brewing and consumption thereof were socially controlled by
the traditional regulations. Social and economic changes resulting from westernization
and urbanization brought about new patterns of drinking. The easy access to alcohol,
the higher alcohol content and enticing advertising contributed to the changes in the
drinking patterns. Alcohol use among women, previously socially frowned upon, has
also become normalized and largely accepted (Morojele, Kachiengá, Mokoko, Nkoko,
Parry, Nkowane & Saxena, 2006; Setlalentoa et al., 2010). Previously where individuals
drank until the ‘beer ran out’, people now started drinking until ‘the money runs out’
(Jernigan, Monteiro, Room & Saxena, 2000).
It is estimated that in 2012 alcohol contributed to 5,9% (3,3 million) of deaths in the
world and 5,1% (139 million) to disability adjusted life years. South Africa is also listed as
the country with the 31st highest level of alcohol consumption with 11 litres of absolute
alcohol consumed per capita (World Health Organization [WHO], 2014).
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In exploring the reasons for the high levels of alcohol consumption in South Africa,
stress is frequently listed as a possible causative factor. (Bezuidenhout, 2004). Alcohol is
also seen as a social lubricant which helps people relax, reduces stress and dulls the
pain of hardship. It is used by some as a ritual and sign of macho behaviour and some
users succumb to peer pressure. For others it provides a form of social sharing and is
abused due to alcohol dependence and addiction (Freeman & Parry, 2006).
Not all South Africans drink. In 2002 there were fewer ‘current drinkers’ than in other developing countries, such as Mexico and Namibia (Room, Jernigan, Carini-Marlatt,
Gureje, Mäkelä, Marshall & Saxena, 2002). In the South African Demographic and
Health Survey of 1998 (SADHS), just under half of men (45%) and 17% of women, older
than 15 years, reported that they were using alcohol (Freeman & Parry, 2006). In the
same survey white males (71%) reported the highest consumption levels, followed by
white females (51%) and Coloured males (45%). African (12%) and Asian (9%) females
reported the lowest levels. For females the highest levels (23 – 25%) were recorded in
the Free State, Western Cape and Northern Cape Provinces (Freeman et al., 2006; Olivier, et al., 2016).
Unfortunately, it seems as if the national alcohol consumption rates in South Africa
are on the increase. The WHO reports that 56,3% of men and 26,3% of women, older
than 15 years, consumed alcohol during the past year (WHO, 2014). In countries with a
high level of abstention it is highly likely that the per capita consumption rate will be
understated (Olivier et al., 2016). Coupled with the underreporting, it possibly provides
some of the reasons why there is often inconsistency in reports on the absolute alcohol
(AA) per capita consumption rates in South Africa. Estimates of the average per capita
consumption in South Africa vary from 11 litres of absolute alcohol/AA (WHO, 2014) to
10,3 – 12,4 litres of AA (Peltzer & Ramlagan, 2009). Compared to the global average of
6,2 litres it shows that South Africa has one of the highest rates of consumption in the
world (Peltzer et al., 2009).
South African males and females are equally likely to engage in risky drinking (Room
et al., 2002). This is contrary to what has been found in developed countries (Babor,
Caetona, Casswell, Edwards, Giesbrecht, Graham, … & Rossow, 2003). Binge drinking
practices (≥ 4 drinks per occasion for women and ≥ 5 drinks for men), as defined by the
National Institute on Alcohol Abuse and Alcoholism (2015), are very similar for males
and females with a 4-5 times greater frequency during weekends. This is especially
prevalent in rural areas and amongst people with a lower level of education (Grade 1 to
Grade 7). The prevalence is most frequent amongst Africans and Coloureds, with the
highest levels reported amongst females in the Northern Cape Province (Freeman et al.,
2006).
According to Freeman and Parry (2006) commercial beer is by far the drink of
choice, followed by traditional beer (home-brewed beer) and wine, as illustrated in
Figure 1 below.
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Figure 1: Drink of choice per percentage in South Africa (Freeman, et al., 2006)

Although the ‘dop’ system is illegal, there are media and word-of-mouth reports that it
might still be practiced in isolated cases. Based on a study which specifically investigated alcohol use, working conditions, job benefits and the legacy of the ‘dop’ system
amongst farm workers in the first FASD prevalence study site in the Western Cape Province, there is currently ‘zero tolerance for coming to work intoxicated’. Farm owners
encourage their workers to use alcohol responsibly and also assist those with dependency problems to obtain the necessary treatment (Gossage et al., 2014). Despite of this,
the study found that the legacy of the ‘dop’ system contributed to the current use of
alcohol by these workers (Gossage, Snell, Parry, Marais, Barnard, De Vries, … & May,
2014). In research studies elsewhere in the country it became apparent that the easy
availability of alcohol (e.g. by shebeens) and the acceptability of alcohol use by both
men and women are important contributors not only to the high levels of alcohol
abuse, but also FASD in South Africa (Olivier et al., 2016).

Government’s most recent response
Since 1994 several new alcohol policies, regulations on alcohol advertising, the by-laws
on retail alcohol sales, control of alcohol packaging and increased alcohol taxation have
been put into place in an attempt to address the high alcohol consumption rate and to
reduce alcohol-related harm in South Africa. The most recent attempt is the Draft Liquor Amendment Bill (2016) which was released by the National Department of Trade
and Industry for public comment on 3 October 2016. The Bill proposes a raise in the
legal age for alcohol consumption from 18 to 21 years of age, restrictions on the num-
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ber and location of liquor outlets, stricter licensing procedures and reporting of irregularities. (Department of Trade and Industry, 2016).

Conclusion
Alcohol abuse has a long history of many detrimental outcomes, such as harmful health
and psycho-social effects, risky behaviour, FASD, family disruption, negative work performance, economic cost and injuries, increased violence and criminal activities and,
ultimately, even disability or death. Deeply imbedded in the country’s history are historical reasons and tribal practices which perpetuated alcohol use and abuse. Exploitation
and oppression further aggravated some of the problems. For the country to adequately address alcohol abuse and its related problems, all of these factors have to be
acknowledged and taken into consideration.

Author’s Publications Relevant to Chapter 2
* Olivier, L., Curfs, L.M.G. & Viljoen, D.L. (2016). Fetal alcohol spectrum disorders: Prevalence rates in South Africa. South African Medical Journal 106(6) Supplement 1: S103S106. http://doi.org/10.7196/samj.2016.v106i6.11009
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Fetal Alcohol Spectrum Disorders (FASD): a snapshot
Alcohol consumption during pregnancy might lead to a myriad of adverse pregnancy
outcomes such as spontaneous abortions, preterm labour, low birth weight, stillbirths,
postnatal growth retardation, neonatal and infant deaths, such as Sudden Infant Death
Syndrome (SIDS) (Grinfeld, 2009; Odendaal, Steyn, Elliot & Burd, 2009; Ornoy & Ergaz,
2010) and Fetal Alcohol Spectrum Disorders (Jones & Smith, 1973; Jones, Smith, Ulleland & Streissguth, 1973).
The term Fetal Alcohol Spectrum Disorders (FASD) describes a wide range of birth
disorders or disabilities resulting from prenatal alcohol exposure. The most severe form
of this group is Fetal Alcohol Syndrome (FAS). Other conditions on the spectrum of
disorders include Partial Fetal Alcohol Syndrome (pFAS), Alcohol Related Neurodevelopmental Disorders (ARND) and Alcohol Related Birth Defects (ARBD) (Hoyme, Kalberg,
Elliot, Blankenship, Buckley, Marias & May, 2016). There is also a diagnostic category,
separate from FASD in the field of psychology, namely neurobehavioral disorderprenatal alcohol exposed (ND-PAE) (Harris, 2014).
Individuals with FASD, especially FAS and pFAS, might present with characteristic facial features (Hoyme et al., 2016) and, due to the permanent brain damage, experience
learning disabilities and behavioural anomalies. Meaningful relationships are difficult to
establish, risky behaviours become the norm and inappropriate decision-making is
common (Davis, Gagnier, Moore & Todorow, 2013). Depending on the level of injury, an
individual can be so severely affected that he/she becomes a dependent for life, placing
a considerable economic and psycho-social burden on the family, community and society at large (Lupton, Burd & Harwood, 2004: Thanh & Johnsson, 2009). In a developing
country like South Africa this burden has severe societal and fiscal consequences (Credé, Sinanovic, Adnams & London, 2011).

FASD: A new condition or not?
Alcohol has been consumed and abused since antiquity with many references in historical scriptures and publications about the harmful effects of alcohol. It is therefore difficult to understand why Fetal Alcohol Syndrome (FAS) was only described as a clinical
result of maternal alcohol use in the 20th century. Many researchers have attempted to
find historical and religious references to the syndrome or to alcohol related birth defects. There are references in the Quran forbidding all Muslims to use any form of alcohol (Quran 5: 90 – 91 & 35:6), but no reference is made to possible birth defects due to
alcohol use. The Biblical reference of an angel visiting Samson’s mother and forbidding
her to use alcohol whilst she is pregnant, is another example that is frequently used
(Judges 13: 3 - 4). Unfortunately, this Biblical reference has nothing to do with the pre-
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vention of birth defects, but rather refers to the practices of Nazirites who were expected to abstain from any alcohol use (Judges 13: 15; Abel, 1997).
In his report on the studies of ancient times, Abel (1997) states that although the
Talmud mentions a number of birth defects, it does not warn against alcohol related
birth defects. However, on the contrary, it recommends that pregnant women should
drink wine to ensure that they bear strong, good-looking and healthy children (Ketub
60b-61a). It was also believed that breastfeeding mothers could increase their milk
production by drinking wine (Ketub 65b; Abel, 1997).
Some authors quoted Aristotle as stating in the ‘Problamata’ that “… foolish, drunken and hare-brained women [for the] most part bring forth children like unto themselves, morose and languid”. But recent research could not confirm that Aristotle was in
fact the creator of this damning message (Abel, 1999). Some researchers furthermore
claim that the ancient Carthaginian custom whereby newly married couples were forbidden to use alcohol on their wedding night resulted from a believe that alcohol consumption pre-conception will lead to the birth of children with birth defects (Jones &
Smith, 1973). Abel believes that alcohol use, even by pregnant women, was generally
perceived as part of a ‘healthy lifestyle’ (Abel, 1997).
In modern times, alcohol has often been used for medicinal purposes. British colonists used gin and tonic as a way of warding off malaria, due to the anti-malarial effect
of the quinine in the tonic. This trend was also applied by British hunters in Africa and
has led to the current day practice of the ultimate way to end a day on safari.
In 1747 a Scottish surgeon, James Lind, discovered that scurvy, one of the most
common illnesses amongst sailors, could be prevented by consuming citrus fruit. In
1867 the Merchant Shipping Act made it compulsory for all British ships to provide lime
juice to its crew. In 1879 Rear- Admiral Sir Thomas Gimlette, a surgeon in the Royal
Navy, prescribed gin and lime cordials as part of sailors’ regular daily ration. Apart from
its anti-scurvy function the lime juice also masked the bitterness of the gin and ensured
that the sailors consumed their medicine. (Hence the ‘gimlet cocktail’.)
(http://www.diffordguide.com/about). The association with the health benefits helped
to popularise gin in ‘polite society’, but it soon threatened to cause ruin as it affected so
many of the population, especially in London. As early as 1750 William Hogarth painted
his notorious depiction of London life, entitled Gin Lane, centred around a baby falling
from its gin-drinking mother’s arms (Figure 2). Calling on society’s moral conscious, gin
soon got the unflattering name of ‘Mother’s Ruin.’ (http://www.historicuk.com/CultureUK/Mothers-Ruin/).
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Figure 2: William Hogarth’s Gin Lane (1751)

The first recorded medical warnings regarding the possible harmful effects of prenatal
alcohol consumption described infant outcomes during the ‘gin epidemic’ when the
British Royal College of Physicians (1752) reported that ‘weak, feeble and distempered
children’ might be born after been exposed to gin in utero. Of interest is that during this
time (1697-1764) the gin tax was reduced, making gin very cheap. At the same time
physicians reported an increase in infant mortality and epilepsy (Hoyme, May, Kalberg,
Kodituwakku, Gossage, Trujillo, … & Robinson, 2005)
In 1834 the House of Commons (England) issued a parliamentary report on the ‘Effects of Drunkenness on the Nation’. This report remarked on the phenomenon that
infants of maternal alcoholics are ‘born starved, shrivelled and imperfect in form’. After
the British College of Physicians encouraged the Parliament to increase gin taxation,
infant mortality and epilepsy decreased (Warren & Foudin, 2001).
The recording of the possible harmful effects of prenatal alcohol exposure continued with the Deputy Medical Officer of the Convict Prison in Parkhurst, England reporting in 1899 that pregnant inmates, known to be alcoholics, were at a higher risk of miscarriages and that their babies were often born with birth defects (Warren, et al. 2001).
In 1900 Sullivan reported a higher rate of pregnancy losses, stillbirths, and epilepsy
amongst children of chronic alcohol abusing mothers (Barry, Caetano, Chang, DeJoseph,
Miller, O’Çonnor, … & Leeks, 2009).
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In 1968 Lemoine published the first journal article on the teratogenic effects of prenatal alcohol use in his article ‘The children of alcoholic parents: anomalies observed in
127 cases’. (Calhoun & Warren, 2007; Lemoine, Harousseau, Borteyru, & Menuet,
2003). Lemoine described a common pattern of birth defects, as well as growth retardation, low IQ, psychomotor delays and atypical EEG (Bertrand, Floyd, Weber, O’Connor,
Riley, Johnson, …& National Task Force on Fetal Alcohol Syndrome and Fetal Alcohol
Effects, 2009), but unfortunately did not provide any further information on the affected children. Five years later Jones and Smith described a number of case studies where
they found a generic pattern of physical and developmental anomalies in babies and
children prenatally exposed to alcohol and coined the condition ‘Fetal Alcohol Syndrome’ or FAS (Jones, et al., 1973; Smith & Smith, 1973). At the same time, they also
laid the foundation for the first diagnostic criteria.
When Fetal Alcohol Syndrome (FAS) was initially described, the diagnosis was largely
based on physical parameters, such as pre and/or postnatal growth retardation and a
unique cluster of facial anomalies. Research has since determined that FAS lies towards
the extreme end of the continuum of alcohol related birth disorders. Over the years it
has become apparent that the most profound effects of FASD are on the developing
brain, as well as the life-long cognitive and behavioural effects. This resulted in the term
Fetal Alcohol Spectrum Disorders (FASD) (Riley, Infante & Warren, 2011). Various internationally accredited guidelines to facilitate the diagnosis of FASD have been developed
since 1997 and include the physical features of the patient, as well as the Central Nervous System deficiencies (Astley & Clarren, 2000; Chudley, Conry, Cook, Loock, Rosales &
Leblanc, 2005; Hoyme, et al., 2005; Hoyme, et al., 2016). Although there is no international consensus on the use of these diagnostic criteria the Institute of Medicine guidelines are currently most widely used, which is also the case in South Africa (Hoyme, et
al., 2005).
A vast number of FAS, and later FASD-related prevalence studies have been conducted in many countries resulting in two recent systematic reviews and meta-analyses.
Popova, Lange, Probst, Gmel, & Rehm (2017) estimated the global FAS prevalence rate
as 14,6 per 10 000 (9,4 – 23,3). Roozen, Peters, Kok, Townend, Nijhuis & Curfs (2016)
estimated the global FAS prevalence between 0 and 39.55 per 10 000 livebirths (point
estimate to be 2.89). FAS has also been acknowledged as the leading cause of preventable mental disabilities in the world (Astley, 2013).

The start of the FASD jouney in South Africa
In South Africa the earliest references to FAS dates back to 1978 when two clinicians,
Beyers and Palmer, reported on infants with FAS in their clinics (Beyers & Moosa,1978;
Palmer, 1978). In 1985 Palmer conducted a 12-month survey amongst newborns in a
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Cape Town hospital and reported a prevalence of 1 per 281 live births (Marais, Jordaan,
Olivier & Viljoen, 2012).
Until the first research study in 1997, funded by the USA’s National Institute of
Health (NIH) and the National Institute for Alcohol Abuse and Alcoholism (NIAAA),
through the Foundation for Alcohol Related Research (FARR), FASD was a totally underreported condition in South Africa. The first official report raising concern about FAS
in South Africa was published in 1999 (Viljoen, 1999). Since then, FASD rates ranging
from 27 per 1000 (Viljoen & Craig, 2001) to 259 per 1000 (May, De Vries, Marais, Kalberg, Adnams, Hasken, … & Hoyme, 2015; Olivier, et al., 2016) and 280 per 1000 (Olivier, 2017) have been reported in South Africa in rural and urban communities.
The true scale of the FASD problem in South Africa is most probably considerably
higher than reported in the above studies. Due to difficulties in diagnosing participants
with the full spectrum of the disorder, specifically Alcohol Related Birth Defects (ARBD)
and Alcohol Related Neurodevelopmental Deficits (ARND) in a community prevalence
study in a rural area, the researchers are the first to acknowledge that these conditions
are surely under-diagnosed and reported (Olivier, Urban, Chersich, Temmerman &
Viljoen, 2013).
Commenting on the high FASD rates Olivier and colleagues (2016), state that South
Africa has some of the highest reported rates in the world. With HIV/AIDS, tuberculosis,
malnutrition and malaria listed as the top health priorities in the country, the bulk of the
public health resources are allocated to these conditions. Despite the fact that the
prevalence of FASD is higher than HIV/AIDS or tuberculosis in some of the researched
areas, FASD is yet to be acknowledged as a public health priority by the National Department of Health. Government prevention, awareness and management programmes
are limited to a few high-risk areas in the Northern Cape and Western Cape Provinces.
Little or no training is provided to service providers within the government sector, leading to gross under-diagnosis and reporting. This is costing families, communities and the
country dearly (Olivier, et al, 2016).
Sampson and colleagues (1997) state that ‘FAS is the most common preventable
cause of mental retardation in the world’. Research in South Africa indicate that this
country is especially hard hit. The potentially crippling effect of the FASD-related disabilities necessitates further research, as well as practical and cost-effective interventions
to address this preventable condition.

Conclusion
Despite claims of religious and historical scriptures’ reference to the dangers coned of
prenatal alcohol abuse and possibly FASD, the first recorded description of the condition was by Lemoine and colleagues in 1968 (Lemoine, et al., 2003). Smith and Jones
were the first to name the condition and raised awareness regarding Fetal Alcohol Syn-
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drome (Smith, et al. 1973). In South Africa concern regarding FAS was already voiced in
a publication in 1978 (Beyers, et al., 1978), but it was only after the publication of information about the first FAS prevalence study that the journey regarding Fetal Alcohol
Spectrum Disorder research, awareness and prevention began in earnest (Viljoen,
1999). Since then alarmingly high rates have been reported in rural and urban communities in the country, raising the concern that South Africa has some of the highest rates
reported in the world.
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Introduction
The first three Fetal Alcohol Spectrum Disorders (FASD) prevalence studies in South
Africa (1997 – 2001) were undertaken in the same community in a rural, viticulture area
located about 70km from Cape Town (Croxford, et al., 1999, May, Brooke, Gossage,
Adnams, Jones & Viljoen, 2000). This is where the first Settlers established wine-farms
and introduced the ‘dop’ system (described in Chapter 3). The research results of these
first studies were widely published in the lay media and it took some time before results
of new studies, elsewhere in South Africa and in other population groups, were published (Viljoen, et al., 2001).
This fuelled the belief that people at risk for having children with FASD are predominantly Coloureds and from the ‘Winelands’ (the specific wine-producing area). The
conclusion was also made that the high FASD prevalence in the area is a direct cause of
the ‘dop’ system. These misconceptions and beliefs were soon challenged when FASD
prevalence studies of other cultural groups and communities, where the ‘dop’ system
was never practiced, became known. Unfortunately, the bias remains a constant challenge and often perpetuates the myth that people of other cultural groups and higher
socio-economic status are not at risk of having alcohol exposed pregnancies and children with FASD (Olivier, 2016).

Main research groups in South Africa
In South Africa two main groups are currently doing FASD prevalence studies in South
Africa:

Fetal Alcohol Syndrome Epidemiological Research – South Africa/FASER-SA
FASER-SA, under the leadership of the Principle Investigator, Prof Philip A. May, was
established as a collaborative endeavour between the University of North Carolina
(UNC, USA), the University of New Mexico (UNM, USA), the Faculty of Medicine and
Health Sciences of Stellenbosch University (SU), and the Medical Research Council of
South Africa (MRC). The group’s research is funded by grants from the USA National
Institute on Alcohol Abuse and Alcoholism (NIAAA). It focusses mainly on communities
in two districts in the Western Cape Province. One of these communities includes the
area (Wellington) where the first FASD Prevalence studies (1997 - 2001) took place. Ongoing research in these areas has provided the FASER-SA group with the opportunity to
study these communities over a 20-year period and to do in-depth research into the
aetiology of FASD, refine active case ascertainment methods, investigate general population patterns and improve the general understanding of the phenomenon. It has pro-
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vided a wealth of information used in FASD prevention and management interventions
in South Africa and elsewhere.

Foundation for Alcohol Related Research/FARR (in text referred to as the
Research Group)
The Foundation for Alcohol Related Research (FARR), a non-profit, non-governmental
organization (NGO) was founded by Prof Denis L. Viljoen in 1997. Viljoen is still the main
Principle Investigator of this group, as well as the Chairperson of the organization’s
Board of Directors. FARR is responsible for FASD research, community awareness and
prevention projects in the Free State, Western, Northern and Eastern Cape provinces
and training of professionals and community workers nationally. A study in Gauteng
province was completed in 2001.
Viljoen and May were the Principle Investigators of the first three FASD Prevalence
Studies in South Africa (1997 – 2001) and in many ways brought the FASD-problem in
the country under the attention of the world.

FASD prevalence studies in South Africa
Disclaimer
For the sake of this thesis and in-line with the author’s publications, this section will
focus on the unique strategy and procedures developed by FARR (further referred to as
‘the Research Group’). It will outline how internationally accredited criteria (Hoyme et
al, 2016) and awareness and prevention models (Springer & Phillips, 2007) are being
incorporated in the research and accompanying community projects.

Permission, funding and reporting on FASD projects
Research ethical and community approval
Prevalence studies conducted by the Research Group are undertaken on invitation only
and include 3-year comprehensive FASD community awareness, prevention, management and training projects in all the study areas. The invitations for these FASD projects
come from authorities such as government departments, local authorities or community leaders in the study area.
Community support and approval are obtained by consultative meetings and imbizos
(traditional meetings) involving political leaders, community leaders, church/religious
groups, non-governmental organizations, employers, corporates and community mem-
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bers. It usually requires up to two years to receive authorization and endorsement from
all these authorities. Research ethical approval is obtained from a Research Ethical
Committee (REC), based at one of the universities in South Africa, as well as the respective REC’s of the Provincial Departments of Health, Education and Social Development,
including the National Health Research Database (www.hst.org.za/projects/nationalhealth-research-database-nhrd). This is an unique process set up by the Research
Group in collaboration with the governmental departments as it facilitates buy-in, increased awareness and collaboration. It also provides the Research Group with unrestricted access to these departmental facilities and authorities in the project areas, at
local and provincial levels.

Funding
Funding is sourced from the public sector (government), private sector (corporates) and
philanthropists.
Four comprehensive projects (including FASD prevalence studies) have been commissioned and funded by government departments to date (2017). In two studies government departments have partnered with the liquor industry to provide funding.

Monitoring and evaluation
A rigorous monitoring and evaluation process is followed by the Research Group. A
formal reporting system forms part of the research ethical committees’ and funders’
agreements and contracts. This requires monthly, quarterly, 6-monthly and annual
reports, as well as meetings, site visits and regular presentations at various forums.
Feedback is also given to local stakeholder groups in the research areas, including the
parents/guardians of the children participating in the prevalence studies.

Methods
Sampling and recruitment
FASD prevalence studies in South Africa are done on Grade One learners (school-entry
children) who are usually between the ages of 6 and 9 years. If possible, all the primary
schools in the study area (e.g. town) are invited to participate (with the support of the
Department of Education), or in a larger population, a random selection of the schools
is done (e.g. a district comprising a number of towns, or a city). The engagements with
these learners and their parents are arranged via the schools as no direct access to the
participants and their legal guardians is allowed at this stage (Urban, Olivier, Viljoen,
Lombard, Louw, Drotsky, … & Chersich, 2015).
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Written informed consent for participation is obtained from the parents. If parents
are absent or deceased consent is obtained from their guardians (Addendum 1). Children without informed consent or children whose parents/guardians declined participation are excluded from the study. Children may be withdrawn from the study at any
stage by a parent or guardian (Olivier, 2013).

Study process
An active case ascertainment, three-tiered process of screening, data collection and
diagnosis is used (Figure 3), in line with the updated and revised Institute of Medicine
model (Hoyme et al., 2016). The process has been validated and extensively used in
previous studies in South Africa (May, Brooke Gossage, Adnams, Jones & Viljoen, 2000;
Olivier et al., 2016; Urban, Chersich, Fourie, Chettty, Olivier & Viljoen, 2008; Urban et
al., 2015; Viljoen, Gossage, Brooke, Adnams, Jones, Robinson, … & May, 2005).

Figure 3: Three-tiered approach used during FASD prevalence studies

Anthropometric screening
All the participating children (child participants) receive an anthropometric and basic
paediatric health screen done by trained Primary Health Care (PHC) nurses employed by
the Research Group. During the screening process, the participating child’s head circumference, height and weight are compared to clinical growth charts (Centers for
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Disease Control and Prevention [CDC] & the National Center for Health Statistics
[NCHS], 2000; Rollins, Collines & Holden, 2010). Children with a head circumference ≤
the 10th centile of the clinical growth charts for weight, height and/or head circumference (CDC & NCHS, 2000; Rollins et al., 2010) are referred for a standardised, blinded
clinical assessments by a dysmorphologist (1st Tier) (Olivier, et al., 2016; Urban et al.,
2015).

Clinical assessment
The above-mentioned ‘screen positive’ participants are assessed by a dysmorphologist
for any dysmorphic features of FASD, major organ system anomalies and overt neurological signs. For standardization purposes a checklist was developed with a maximum
‘dysmorphology score’ of 50 (Olivier et al., 2013; Urban et al., 2015). This dysmorphology checklist was adapted from the criteria described by Hoyme et.al. and forms the
basis for the clinical assessments (Hoyme, Kalberg, Elliot, Blankenship, Buckley, Marais,
… & May, 2016). The Research Group also uses it as a training tool for new clinicians
(Addendum 2).

Neurocognitive assessment
The neurocognitive assessments (2nd Tier) are conducted by psychometrists using the
Griffiths Mental Developmental Scales - Extended Revised (GMDS-ER) (Griffiths, 1970;
Luiz, Faragher, Barnard, Knoesen, Kotras, Burns & Challis, 2006; Preston, 2006). With
the GMDS-ER, suitable for children up to 8 years of age, six developmental domains,
namely locomotor (gross motor skills), eye-hand (fine motor coordination), personalsocial (adaptive functioning), hearing-speech (verbal ability), performance (pattern
construction and speed of performance) and practical reasoning (numerical, time and
spatial concepts), are assessed. For each domain raw scores are converted to z-scores
and ultimately a GQ (general quotation as an aggregated scored based on all 6 subdomains on which the child has been tested), is calculated (Olivier et al., 2016). Two or
more standard deviations below the mean of the GMDS-ER are indicative of a significant
delay (Luiz et al., 2006).
Concerns have been raised about the suitability of the GMDS-ER for use on South
African populations (Van Heerden, 2007). Since the NEPSY II (Brooks et al., 2010) has
already been identified as a suitable test for the neurobehavioural deficits of FASD internationally (Clarren, Randels, Sanderson, & Fineman, 2009), the Research Group is
using this as an additional assessment tool since 2016.
The NEPSY-II comprises a comprehensive neurodevelopmental assessment tool,
suitable for children between 3 – 16 years of age. It is used for its ability to test the
primary shortfalls of children due to impaired performance in the functional domains,
but also across the aforesaid domains. It focusses on the following domains: attention
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and executive functioning, language, memory and learning, sensorimotor, social perception and visuospatial processing (Davis & Matthews, 2010).
The use of both tools enables the Research Group to determine the suitability of the
NEPSY II as part of its diagnostic process. Once more data has been gathered, a decision
will be made on the abilities to clearly define aspects of cognitive functioning affected
by prenatal alcohol exposure, the suitability of the tool in the South African scenario
and which method the Research Group will use in future.

Maternal interviews
Community workers, appointed from the study areas, are trained to use standardised
questionnaires to interview biological mothers or guardians of the child participants (3rd
Tier). The questionnaire was developed and refined during previous prevalence studies
(May et al., 2005, 2008; Viljoen et al., 2002) and later shortened and updated to the
current version (Breytenbach, 2014; Olivier et al., 2016).
Information is gathered to determine maternal risk factors before, during and after
the gestation of the index child. Data pertaining to the mother’s nutritional and health
status, her prenatal alcohol and drug consumption, socio-economic status and educational level is recorded. The index child’s birth weight and health status immediately
post-birth and during the neonatal period are also obtained (Olivier et al., 2016). During
the interview both the mother/guardian and the interviewer are blinded to the FASD
status of the child.

Case conference
To make a final diagnosis the findings of the clinical examination, neurocognitive assessment and the maternal interview of each child are discussed. Based on relevant
criteria, the child is diagnosed with FAS, pFAS, ARBD, ARND or ‘not FASD’ (Hoyme et al.,
2016). The children with a ‘not FASD’ diagnosis might receive a diagnosis of mild to
severe neurodevelopmental delay or other problems (Olivier et al., 2016).

Referrals
In South Africa pre-school children tend to have a relatively high Primary Health Care
(PHC) clinic attendance until they have completed their immunizations at approximately
2 years of age. After that, especially in rural areas, they attend health care facilities only
when they are ill. As a result of this, unidentified and untreated health problems may
exist.
During the anthropometric screening and clinical assessments of the Grade One
learners, the clinical team often detects a variety of health and psycho-social conditions
which need management. These conditions range from minor ailments such as skin
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conditions (e.g. rashes, allergies) to birth defects associated with FASD (e.g. strabismus,
heart defects), genetic conditions, health disorders (e.g. respiratory/urinary tract or
other infections), undiagnosed chronic conditions (e.g. epilepsy, diabetes), developmental and learning problems unrelated to FASD (e.g. autism), nutritional deficits, oral hygiene and dental defects. Social problems such as child neglect, abuse and exploitation
are regularly identified.
Children with any of the above-mentioned maladies are referred to the appropriate
health and social services. In many study areas, such as in deep rural areas, these services are either far from the study area or not available (e.g. school psychologists). For
these children, the Research Group has to provide the transport and means to access
the referral services and, in cases where no service is available, provide the necessary
support. The referral of every participating child is tracked and recorded to ensure service delivery and adequate care.

Feedback and counselling
After the case conference counsellors of the Research Group meet with the biological
mother/parents or guardian of each participating child. This is to provide feedback on
the child’s diagnosis and to discuss the individual report provided for every participating
child. Parents/guardians of children who were referred for other conditions (as discussed above) also receive reports. If needed, on-going counselling is provided, as well
as a referral for additional social services support provided by local service providers
(such as a non-governmental or church group) or the Department of Social Development.

Training of professional service providers
To ensure transfer of knowledge and capacity development, local service providers such
as health care professionals, social workers, educators (teachers), community workers
and employees of other NGO’s in the project sites receive training. The training sessions
and workshops focus on FASD awareness and prevention, as well as the management of
children with FASD and their families. In the sessions with the social workers and health
care professionals, interventions and opportunities within the existing government
programmes (e.g. the Department of Health’s Basic Antenatal Care Programme/BANC)
are explored (Buchmann, 2015; Hofmeyr & Mentrop, 2015).
The Research Group also provides training to the Foundation Phase (Grade 1 to 3)
educators (teachers) of all the participating schools. The training aims to provide the
educators with the necessary knowledge and skills to manage learners with FASD in the
school setting. If the parents/guardians consent, their children’s reports are also discussed with their educators.
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Knowledge and capacity development
The Institute of Medicine (IOM) model of prevention comprising universal, selective and
indicated interventions, are used to guide this process (Springer et al., 2007). Community educational sessions include industrial theatre productions (LoveChild drama), storytelling, lifeskills courses (FAStrap course) and community events such as awareness
walks (e.g. on International FASD day). These events aim to increase awareness and to
develop the necessary capacity in the community to prevent FASD. (See Chapter 8 for
more information.)

Publication of findings
The research findings, prevalence rates and recommendations are reported to the Departments of Education, Health and Social Development and funders by means of meetings and regular reports (monthly/quarterly/annual). A final project report is provided.
As to ensure that the correct information is shared with the communities in the project
site and to facilitate responsible media reporting, the relevant Minister of Social Development (or the Premier of the Province) hosts a press conference involving the Research Group. The Research Group prepares the press release on behalf of the Minister
or Premier (Addendum 3).

FASD prevalence rates in South Africa
To date (2017) eleven FASD prevalence studies have been undertaken in 19 towns and
3 cities in 4 of the 9 provinces in South Africa (Olivier et al., 2016). However, with rates
reported between 20 - 282 per 1000 Grade One (School entry) Learners, South Africa
ranks amongst the countries with the highest reported rates in the world. It is important
to note that due to limitations in diagnosing conditions such as ARND and ARBD within a
FASD prevalence study, the focus of the studies is primarily on the diagnosis of FAS. The
FASD rates in the researched sites therefore reflect minimum prevalence rates (Olivier
et al., 2016).
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Table 1: South African FASD prevalence rates
Province

Community

Prevalence Rate Reference
per 1000 Grade
One Learners

Western Cape

Wellington (town)

89,2

(Viljoen, Gossage, Brooke,
Adnams, Jones, Robinson, … &
May, 2005)

Aurora (town)

100

(Olivier et al., 2013)

Witzenberg Sub-district

9,6

(Olivier et al., 2016)

Saldanha Municipality

6,7

(Olivier et al., 2016)

Wellington, Montagu, Ashton,
Robertson

135 - 208

(May et al., 2015)

Gauteng

Soweto, Diepsloot, Lenasia (towns)

26

(Viljoen, 2001)

Northern Cape

De Aar 1 (town)

119,4

(Urban et al., 2008)

De Aar 2 (post intervention)

112,8

(Chersich, Urban, Olivier, Davies,
Chetty & Viljoen, 2012)

Upington 1 (town)

7,4

(Urban et al., 2008)

Upington 2 (post intervention)

65,9

(Chersich et al., 2012)

Kimberley (city)

64

(Urban et al., 2015)

Renosterberg Municipality

282

(Olivier et al., 2017b)

Bethelsdorp, Port Elizabeth (city)

130

(Olivier et al., 2017a)

Eastern Cape

The rates reported in Table 1 undoubtedly indicate that high rates are prevalent in both
urban and rural communities. At the time of the studies in the cities (Kimberley and Port
Elizabeth) it was believed that the disorder is more rampant in rural communities, especially amongst Coloured women, working and/or living on farms. The research findings
in the Kimberley study were therefore met with surprize as this was the first study to
raise concern about high levels of prenatal alcohol use amongst young Black women
(Urban, 2015). Since the study was done in a well-resourced city it challenged the previous belief of FASD being a predominantly rural problem, specifically prevalent amongst
women with lower educational qualifications, with limited access to information and
resources (Croxford et al, 1999; May et al. 2000; Viljoen et al., 2005). These concerns
were further amplified when an even higher rate was reported in Port Elizabeth, a city
in another province (Olivier et al., 2017a).
The study in Aurora involved all the learners in the only primary school (Grades 1 –
7) in the town. Differences in the prevalence between the grades clearly indicated that
psycho-social, economic and other factors are at play prior and during the conception
of the children. FASD rates are therefore not stable and can fluctuate due to changes in
the environment, living conditions and access to resources (Olivier, et al., 2013).
In all the studies were common determinants indicating that whether women are
residing in an urban or rural setting, abstinence from alcohol use during pregnancy
remains a problem for a variety of reasons that will be discussed in more detail in Chapter 5.
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Since no FASD studies have been conducted in 5 provinces of the country, the national
FASD prevalence rate for South Africa is still unknown. Since there are considerable
differences between the rates in the respective study areas, the Research Group is of
the opinion that it is of more importance to identify high-risk areas for focussed interventions and resources by government and other service providers.
In 2008 the Department of Health used the published rates and announced an estimated national FASD Prevalence Rate of 60/1000 live births, as depicted in the diagram
in Figure 4 (presentation Dr J Corrigal, 2008). Estimates have however put the national
FASD rate of South Africa at 58,5 per 1000 (Popova, Lange, Probst, Gmel & Rehm, 2017
Supplementary Appendix).

Figure 4: Alcohol burden in South Africa

Conclusion
Since 1997 two research groups have conducted a number of FASD prevalence studies
in South Africa. Using internationally acknowledged methods and tools, rates between
26 to 282/1000 have been reported. Recent studies in two cities in two different provinces unequivocally indicate that FASD is a widespread problem in the country and not
only limited to rural areas where there is inadequate access to education, resources and
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work. The research findings increase the concern about the impact of this condition and
intensifies the urgency for FASD prevention and support to those at risk.
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Introduction
Heavy or even light to moderate maternal consumption of alcohol during pregnancy
have been globally linked to developmental delays and FASD (Henderson et al., 2007;
O’Keeffe et al., 2014). Animal and human studies report on the teratogenic effects on
the developing central nervous system and organs of the fetus. This has led to strong
statements such as the recent American Academy of Paediatrics’ message, as paraphrased by Elizabeth Cohen (Senior Medical Correspondent for CNN): “Don’t do it. Ever.
At all. Not even a tiny bit. No amount of alcohol should be considered safe to drink during any trimester of pregnancy” (2015).
A very clear message, with simple advice? Unfortunately, this is an exceptionally difficult goal to attain.
Biological mothers have carried the bulk of the blame for having children with birth
defects due to alcohol use during pregnancy. Clearly the causative factors indicate a
much more complex network of determinants which require to be understood before
appropriate management guidelines and services can be developed. One of the aspects
that is totally under-explored is the role of the biological father and/or partner. Also, it
is in the best interest of all to have an empathetic and supportive approach to all involved, rather than a ‘blame and shame’ attitude.

Global concern
In a systematic review and meta-analysis done by Popova et al. (2017), it is estimated
that globally about 10% of women use alcohol during pregnancy and that approximately
1 in 67 women will eventually give birth to a child with FAS. This translates to about 15
children out of every 10 000 livebirths being born with FAS (Popova et al., 2017).
Alarmingly, reports indicate that rates of alcohol use, binge drinking and drinking
during pregnancy appear to be on the increase in many countries. Coupled with the
high number of unplanned pregnancies, the risk of alcohol exposed pregnancies is escalating (Popova et al., 2017). Of concern is that pregnant women receive mixed messages
about the acceptability and risk of drinking during pregnancy from the researchers,
media, liquor industry, health care providers, family and friends. A recent example is the
review published in the International Alliance for Responsible Drinking (IARD, 2017)
commenting on the Popova systematic review and meta-analysis (Popova et al., 2017).
The IARD report focusses on mainly the limitations in the article, making statements
such as “currently there is little scientific data on the prevalence of fetal disorders associated with alcohol” and “light to moderate drinking has not been clearly linked to FAS”
(IARD, 2017).
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Factors associated with FASD in South Africa
Due to the high FASD prevalence rates in South Africa, a number of studies have been
undertaken in an attempt to understand the determinants of drinking during pregnancy
and to identify the maternal risk factors. All of these studies mention demographic,
cultural, lifestyle, psycho-social and economic factors (Coxford et al., 1999; Hay., Jacobson, Molteno, Viljoen, , & Jacobson,, 2004; May et al., 2000; 2015; Viljoen, 2002; Urban
et al., 2016; Viljoen et al., 2002). Increasingly concern is raised about the effects of poor
nutritional status of pregnant women (May, 2015), pharmakinetics (Khaole, Ramchandani, Viljoen, & Li, (2004) and epigenetics influencing the development of FASD
(Masemola, van der Merwe, Lombard, Viljoen, & Ramsay, 2015). Researchers have also
raised concerns pertaining to the father’s alcohol use on the epigenetic mechanism
pertaining to their offsprings (Ramsay, Masemola, Pitamber, Patel, Lombard, & Viljoen,
2010).

Psycho-social factors
Jacobs and Jacobs investigated alcohol dependence in the family in the post-apartheid
South Africa and concluded that individuals often drink to get drunk so as to reduce
negative and painful experiences (Jacobs & Jacobs, 2013). In alcohol dependent family
systems or communities, the void is commonly filled with alcohol. Children growing up
in these families/communities learn by observation that alcohol consumption can be
used as a coping mechanism. As the family is the primary circle of association and learning, the example set by the mother and father sends a very strong social message to the
children in the family.
In families and communities faced with alcoholism there is a “concerted silence” and
collective agreement to ‘keep up the appearance’ to ensure that it appears from the
outside as if nothing is wrong (Jacobs et al., 2013). This code of silence and alcohol
abuse in families/communities might have led to the belief that some communities
have ‘a culture of drinking’.
Cloete and Ramugondo (2015) postulate that with the information available there is
still little understanding of how culture, economy and politics contribute to the marginalization of women who drink during pregnancy. They further state that personal deficiencies in some cultures and the link between individuals and their respective cultures,
and the context in which they live, work and interact in society, need more investigation. In their studies in the rural areas in the Western Cape Province they have found
the main reasons for the continuation of drinking in pregnant women are based on the
women’s fear of losing friends, losing control over their drinking and the difficulty they
experience in abstaining from drinking, especially if drinking is the norm in the community. With futures bleak as a result of limitations due to their circumstances, low educational levels, a lack of future planning and inability to break out of the cycle, the women
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in the study group have given up hope. Excessive alcohol use, daily hardships of life and
loss of hope are part of their daily existence (Cloete & Ramugondo, 2015). The researchers are of the opinion that some women might experience the scars of oppression (e.g. due to the Apartheid system or submissive role of woman in some cultures)
which presents as subjectivity, suppressed emotional expression, dysfunctional interpersonal relationships, a higher prevalence of mental health problems and substance
abuse (Cloete et al., 2015).

Demographic factors
Earlier publications reported that rural women drink more than urban women. In a
2009 study 41,3% of rural versus 20,1% of urban women reported regular alcohol consumption (Morojele, London, Olorunju, Matjila, Davids, & Rendall-Mkosi, 2009). There is
evidence in recent reports that the gap might be closing. Two recent South African
studies support this notion in cities in the Northern Cape (Urban et al., 2015) and the
Eastern Cape (Olivier, 2017). Both of the studies were undertaken in cities with high
unemployment and poverty rates. The research participants reported that 77 - 83% of
women used alcohol during the past year. Binge drinking (≥ 4 drinks per occasion for
women and ≥ 5 drinks for men) remains the preferred form of alcohol use (Urban et al.,
2015; Olivier, 2017).
In the past it was believed that Coloured women are more at risk of having children
with FASD, but a study by Urban and colleagues in the Northern Cape Province revealed
that the rates were more or less the same amongst Coloured and Black women (Urban
et al., 2015).

Maternal drinking behaviour
As stated before (Chapter 2), not all South Africans drink, but those who do consume
alcohol, drink at high levels. Women drink in pregnancy for many reasons such as social
and lifestyle issues, addiction and mental health problems (May & Gossage, 2011). Studies have shown that women with higher educational qualifications tend to drink more
than those with a lower educational status, but a higher proportion of the latter group
are binge drinkers. Gossage and colleagues report that 66% of females in an area with a
high FASD prevalence rate in the Western Cape Province, were current drinkers and
49% practiced binge drinking during the past 7 days. Binge drinking in groups is common (Gossage, Snell, Parry, Marais, Barnard, De Vries, …& May, 2014), with 14% of all
South African women reporting binge-drinking (Urban et al., 2016). This is also practiced
during pregnancy and is a well-documented determinant of FASD in South Africa (Morojele et al., 2009; Olivier et al., 2017; Te Water Naude, London, Pitt, & Mahomed, 1998;
Viljoen et al., 2002,). Mothers of children with FASD in a 2012 study reported that they
drank on average 13 drinks per week, compared to 5,6 drinks per week in the control
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group (May et al., 2013). The more often a pregnant woman drinks, especially bingetype drinking and if the drinking continues throughout pregnancy, the more likely her
child is to have FASD (Ernhart, Sokol, Martier, Moron, Nadler, Ager, & Wolf, 1987).
Older women who drink frequently, especially in larger quantities and those with a
low Body Mass Index (BMI) and/or poor nutritional status, are at a higher risk of having
children with FASD. This is further exacerbated by more frequent pregnancies (gravidity
≥ 3), more children (parity ≥ 3), lower educational status, unemployment, being unmarried/single and residing in a rural area (Abel, 1995; Jacobson, 1998; Viljoen, 2002; Olivier, 2013; Urban, 2016).
Research findings indicate that low and moderate drinking also lead to significant
developmental delays, learning problems, inattentiveness and distractibility, hyperactivity, memory deficits, impulsivity and psychiatric problems of which mood disorders are
the most common (Sokol, Delaney-Black, & Nordstrom, 2003).

Maternal nutritional factors
In a first of its kind study in South Africa conducted by May and colleagues (2016) the
nutritional status of a cohort of South African biological mothers were compared to
control mothers. Both groups’ dietary intake for macro- and micronutrients, as well as
fat, were analysed in terms of the estimated average requirements and adequate intakes for pregnant women. Nearly all the participants in both groups had deficient estimated required intakes of most of the micronutrients. Biological mothers of children
with FASD had a lower BMI than the control mothers. Despite the fact that some of the
biological mothers consumed more micronutrients, the study found that the teratogenic effect of the alcohol was stronger and it was concluded that it significantly determined FASD (May et al., 2016).
May and colleagues (2016) state that shorter women with a low BMI are ‘overrepresented among women who have children with FASD’. (Since the observation is made
based on studies in high-risk populations, the author of this dissertation speculates that
some of these women might be people with FASD themselves.) Alcohol metabolism is
positively influenced by body size and nutrition. The women with a higher BMI are
therefore favoured with this protective factor (May et al., 2016).
All the studies conducted thus far in South Africa are in consensus that women with
unplanned pregnancies, low BMI, low education, single/unmarried and unemployed,
are at a higher risk of abusing alcohol during pregnancy and therefore at risk of giving
birth to a child with FASD (Olivier et al., 2017; Urban et al., 2015, 2016).
In a study involving 61 pre-school children (3 – 5 years of age) in the Eastern Cape
Province, low levels of Vitamin A and E were found and raised the question about the
blood plasma levels of their mothers. (See Chapter 6 for more information.) In general,
both vitamins are associated with better cognitive development and plays an important
role in immune functioning. Low levels of Vitamin E are associated with increased infec-
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tion, growth stunting and poor outcomes during pregnancy for infants and mothers
(Benade, Olivier & Bukasa, 2017). The FASD-status of the participants is unknown, but
since the study took place in an area with a high FASD prevalence rate (130/1000), it
raises questions regarding the possibility that children of women with low levels of
these vitamins might be more susceptible to the harmful effects of alcohol (Olivier,
2017).

Role of the father, other family members and friends
Maternal alcohol use can be influenced by the perceptions and behaviour of others,
especially those who play a significant role in their lives (Watt, Eaton, Dennis, Choi,
Kalichman, Skinner, & Sikkeman, 2016). The role of the father, partner, family members
and friends are therefore of the utmost importance in terms of FASD prevention.
Peer alcohol use was a strong predictor of binge drinking, especially amongst young
pregnant women in a South African study conducted on one of the Research Group’s
study sites. Participants in the study indicated that they drink with their friends, especially over weekends, because they are tired and want to relax. Friendship, a sense of
community and heavy drinking seem to be intertwined and form part of ‘having a good
time’ (Kelly & Ward, 2017). By not drinking, a woman might isolate herself in society.
The role of significant other and their influence on the drinking behaviour of pregnant
women is a repeated issue in most of the studies undertaken by the Research Group
and others (Cloete et al., 2015; Croxford, et al., 1999; May et al., 2011; Viljoen et al.,
2002; Olivier et al., 2013).
The quality of the relationship between the biological parents also has an influence
on the biological mothers’ drinking behaviour. High levels of conflict and unhappiness in
relationships are associated with high levels of stress and alcohol consumption
(Bakhireva, Wilsnack, Kristjanson, Yevtushok, Onishenko, Wertelecki, & Chambers,
2011).
Alcohol use is often a way of coping with difficult relationships and domestic problems. In a South African cohort, pregnant women reported that due to emotional pain,
they drink until they ‘pass out and forget for the moment’. Participants turned to alcohol as a form of self-medication in order to manage their inner tensions, emotional pain
and every-day stressors (Kelly et al., 2017). The hardship experienced by pregnant
women in the study areas might be further exasperated by the fact that participants
often report that they are single, unmarried or divorced/separated (Croxford et al.,
1999; May et al., 2011; Olivier, 2017; Urban et al., 2015).
In a systematic review McBride and Johnson (2016) analysed the results of 12 studies which explored the effects of paternal alcohol consumption on sperm health, impacts on fetal and infant health and maternal drinking. According to these studies the
biological father plays a significant role in determining and/or influencing his pregnant
partner’s drinking behaviour. Social determinants such as paternal and maternal drink-
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ing, recent maternal drug use, high life stress and exposure to violence are some of the
factors mentioned in studies from Australia, Hungary, England, the Netherlands and the
United States of America (USA) (McBride & Johnson, 2016).
High levels of paternal drinking, especially one week before donating sperm for infertility treatment such as GIFT (gamete intra-fallopian transfer) and IVF (in vitro fertilization), resulted in an increase in spontaneous abortions (2 – 5 times higher risk). The
review concluded that results pertaining to other possible pregnancy outcomes, such as
low birth weight, gestation and infant health, were inconclusive and need further investigation (McBride et al., 2016).
In South Africa birth mothers repeatedly report drinking with partners, family and
friends and often experience group pressure in this regard (Croxford et al., 1999; Kelly &
Ward, 2017; Olivier et al., 2013, 2017; Urban et al., 2015).
In an investigation into the drinking practices of pregnant women enrolled in the Research Group’s studies, a number of participants mentioned that they stopped drinking
on the insistence of their partners and friends. Others mentioned that they tried to
abstain from alcohol use, but found it tempting when their significant others used alcohol and some even had to avoid their partners, friends and/or family during pregnancy
so as to not succumb to the need to drink (Kelly et al., 2017).
It is alarming to note that in South Africa the role of the father in FASD prevention
receives very little attention and therefore many opportunities in terms of support to
the biological mother are missed.

Knowledge and attitudes of pregnant women
In a study for a master’s dissertation, undertaken by one of the Research Group’s researchers, the perceptions and knowledge of alcohol-related harm and FASD among
women attending private antenatal services versus public (state) facilities were compared. The study found that both groups had limited knowledge of the harm caused by
alcohol during pregnancy and that there were serious misconceptions about prenatal
alcohol consumption and FASD (Le Roux, 2013). Alarmingly statements made by some
of the women include:
“Pregnant women are not educated enough about dangers of alcohol because
we turn to it during rejection during pregnancy.” (Le Roux, 2013: p. 50)
“I believe that it is all related to amount consumed and the odd drink shouldn’t be
a problem.” (Le Roux, 2013: p. 51)
“I have heard that the body needs alcohol, but not sure how much does it still
need when you are pregnant.” (Le Roux, 2013: p. 51)
“Milk stout is good every now and then and can be good for breast milk.” (Le
Roux, 2013: p. 51)
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Of concern is that all of these women were attending antenatal care services (Le Roux,
2013).

Risk perception
To change drinking behaviour a woman needs an accurate perception of her risks during an alcohol exposed pregnancy. A major challenge is that some women present with
unrealistic optimism which leads to them believing that they are less at risk of having
children with FASD (Louw, Tomlinson & Olivier, 2017).
In South Africa this phenomenon manifests in different forms such as individuals
quoting the FASD risk factors pertaining to “others” that they have learnt through
health promotion messages, media and research reports. In doing so they often exclude
the risk factors pertaining to themselves or over emphasise risk factors that do not
pertain to them, e.g. ethnicity, educational level, socio-economic status and location
(e.g. rural versus urban).

Stigma
The stigma associated with problematic alcohol use, especially prenatal alcohol use,
presents a significant barrier to the prevention and management of FASD. Not only the
people affected by FASD and their mothers, but also their siblings, other family members and, in some cases, even the caregivers experience stigma (Green, Cook, Racine, &
Bell, 2014).
Stigma is defined as a ‘negative stereotype’ and a person being ‘stigmatized’ means
that the individual is unfairly regarded by many as being bad or having something to be
ashamed of. (Link & Phelan, 2006). People who are stigmatized, such as pregnant women using alcohol, find it difficult to acknowledge that they might practice a stigmatized
behaviour which might have an effect on their help-seeking behaviour. This may be one
of the reasons why some researchers report challenges pertaining to self-reporting
behaviour.
Green and colleagues (2014) state that people often judge those who seem to be
unable to address their own problematic drinking. In the case of FASD this judgement
might be even more severe as some perceive the women as causing (preventable) harm
to her unborn child and “life-long irreversible damage”. This term is regularly used in
publications, presentations, health promotion messages and in prevention programmes. Women who drink are often perceived as bad mothers and incapable of caring for themselves and their children.
In a recent study 395 participants were asked to rate levels of difference, disdain,
and responsibility on four conditions, namely: serious mental illness, substance use
disorders, jail experience, and FASD. The research participants rated biological mothers
of children with FASD as more different, disdained and irresponsible than women with
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serious mental illness, substance abuse disorders and previous incarceration (Corrigan
et al., 2017). Women are often more heavily judged and stigmatized than men, especially poor women and women who are abusing substances (Green et al., 2014; Chersich et al., 2016).
In South Africa it has led to the belief that some women in low socio-economic areas
might intentionally drink to harm their unborn children. Hence the label the so-called
“grabbing culture” amongst the poor (Chersich et al., 2016). By giving birth to children
with FASD it is postulated that they might plan to get access to Care Dependency Grants
which has a threefold monetary value compared to the generic Child Support Grant.
This allegation has led to the Department of Trade and Industry’s commission for research in an area where this behaviour was apparently practiced. In a study involving
biological mothers and guardians of 1 928 children, of whom 251 were diagnosed with
FASD, the Research Group could find no evidence to substantiate this claim. None of
the children in the study received the Care Dependency Grant or received a FASDdiagnosis prior to the study (Olivier et al., 2017).
Feeling judged by others affects the self-esteem of the individual, resulting in feelings of shame, depression and even the fear of possibly losing custody of their children.
Adding to the feelings of loss and hopelessness, this loss of self-esteem is something
that at risk women in South Africa can ill afford. The stigma associated with drinking
during pregnancy and having a child with FASD might dissuade people affected with
FASD, biological mothers and families from seeking treatment services and disclosing
drinking habits (Eggertson, 2013; Green et al., 2014). As stated before, stigma might be
fuelled by negative messaging in health promotion campaigns projecting biological
mothers as the cause of FASD which is “100% preventable, but a life-long condition”.
In a CanFASD Webinar (February 22, 2016) Dr E Bell (Psychiatrist, Alberta University)
lists the following reasons for the gap in our understanding of FASD stigmatization (Figure 5):

Reasons for the gap in understanding
FASD Stigmatization
•
•
•
•
•

Lack of public data about attitudes
Few qualitative studies of individuals with FASD
Lower prevalence than mental illness
Biological parents/children dyads missing from research
Lack of advocates

Figure 5: Reasons for the gap in understanding FASD stigmatization (Bell, 2016)

62

Fetal Alcohol Spectrum Disorders Determinants
Bell (2016) expresses the need for people affected with FASD, biological mothers and
families to speak up about their experiences and needs. She believes that ‘breaking the
silence’ will alleviate the misconceptions and societal judgement against those affected
and will raise the collective responsibility towards FASD management and prevention in
general.
In South Africa concern has been raised about poor attendance at health care facilities, resulting in low contraceptive use, high levels of teenage and unplanned pregnancies and also late confirmation of pregnancy, as well as attitudes towards marginalized
women and teenagers (Morojele et al., 2010; Wood & Jewkes, 2006). According to an
Amnesty International Report (2014) more than half of pregnant women and teenagers
attend antenatal care after 20 weeks’ gestation (Amnesty International, 2014). In cases
of unplanned and unconfirmed pregnancies, women are at greater risk of having alcohol exposed pregnancies.
Very little, if any information regarding substance abuse, FASD awareness, prevention and management is included in undergraduate studies of health care providers.
There is at present (2017) no national or provincial policy or management guidelines for
prenatal substance abuse in health care facilities. Women at risk and in need therefore
face significant challenges in obtaining appropriate medical and obstetrical care and
support. In some cases, they encounter negative attitudes of staff and even receive
misinformation (Le Roux, 2013; Wood et al., 2006).

Conclusion
Considering the vast number of challenges, peer group pressure and misinformation, it
is evident that women do not ‘choose’ to deliberately drink during pregnancy. Alcohol
use by pregnant women is deeply imbedded in their particular context and is influenced
by a variety of social and structural issues, which do not occur in isolation. Aspects such
as demographic and psycho-social factors, the support system of women and pressure
from significant others in the decision-making process are crucial behavioural determinants. Some pregnant women find themselves at a disadvantage due to limited access
to education, poor nutrition and stigmatization. All of these aspects influence their
perception of their own risk in having a child with FASD. The role of the father of the
child is often ignored or understated in prevention and education programmes, placing
an even greater burden on the women and making them more vulnerable to stigmatization.
Early identification of at risk women by means of public education, screening programmes and awareness campaigns is essential to reduce the incidence of FASD. It is
vital to strike a balance between awareness programmes and interventions whereby at
risk women and families are identified. To ensure an universal understanding of the
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complexity and to adequate manage the problem, society has to take collective responsibility rather than to ‘blame and shame’.
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Introduction
The children with Fetal Alcohol Spectrum Disorders (FASD) are in many ways the products of the family and society that they find themselves in. FASD prevention is therefore
integrally linked to the management of the detrimental conditions that children face
pre- and postnatally. Once children are born with FASD, their caregiving environment,
family function, influences and support from society, largely determine if they are going
to be able to achieve their potential. It thus defines the long-term outcome of their
lives. Faced with many health and psycho-social challenges these children start life at a
considerable disadvantage. It is therefore of vital importance to strive for early identification, correct diagnosis and to start with appropriate, needs-based interventions as
early as possible. That being said, identifying alcohol exposed children and diagnosing
FASD in an attempt to assist affected individuals and their families is not an easy task,
especially in a developing country like South Africa

Physical characteristics
During the past 44 years (1973 – 2017) the diagnostic journey has taken us from a focus
on the physical phenotype and identification of Central Nervous Systems problems to
the current emphasis on the importance of the neuro-cognitive deficits. According to
Riley and colleagues (2011) a diagnostic goal is to recognize FASD as a ‘disorder of the
brain rather than one of physical characteristics’ (Riley, et al., 2011).
The ‘typical FAS phenotype’ might facilitate a diagnosis, but there is concern that
the children with a less severe phenotype on the FASD continuum, might go undetected
through life as their physical signs are subtler (Hoyme, et al., 2005). This poses a serious
problem as the ‘lesser forms’ of the disorder occurs worldwide much more commonly
than FAS. Various researchers have raised concern about this in South Africa (May et al.,
2015, Olivier et al., 2016, Urban et al., 2016, Viljoen et al., 2001). At present, the IOM’s
diagnostic citeria (Hoyme et al., 2016) are used in South Africa with the dysmorphological assessments as supportive evidence in making a FAS(D) diagnosis.
In the areas where FASD prevalence studies have been conducted to date there is a
high level of awareness regarding the prevalence of the condition. Children with possible FASD are mostly detected by family members or service providers. This is done
based on their low birth weights (the so-called ‘small for date babies’), continued
growth retardation (often referred to as ‘failure to thrive’), developmental delays, facial
features and/or maternal history of alcohol use. In areas where health professionals
have been trained or where referrals to regional or provincial hospitals (with Paediatric
and/or Human Genetic units) are possible, these children are referred for FASD assessments. In low resourced areas these referrals are often not possible. This sometimes
leads to a ‘layman’s diagnosis’, for example when a learner experiences learning difficul71
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ties and expresses behavioural problems at school, FASD is often considered, especially
if the family history is known or maternal alcohol use is suspected. If the child is not
referred for a proper assessment and diagnosis, there is a danger of an incorrect diagnosis and labelling. Stigmatization of the child, his siblings and family might follow.
Due to the teratogenic effects of alcohol on the developing cells, congenital structural organ damage is possible. Children with FASD can therefore present with Alcohol
Related Birth Defects (ARND) such as defects to the heart, eyes, palate, skeletal structure and other organ systems. In South Africa many of these birth defects go undetected or, if diagnosed via the public health or private health sectors, are not investigated or
seldom linked to possible-FASD.
The diagnosis of older children (≤ 10 years of age), adolescents and adults with possible FASD pose a diagnostic challenge as the craniofacial anomalies might diminish over
time. Physical deficits such as the thin upper lip, poorly developed philtrum, microcephaly and short stature persist. Underweight in males, not necessarily females, also remains an important characteristic (Spohr, Willms, & Steinhausen, 2007).
The Research Group is currently busy with a study involving a cohort of 40 young
adults who were diagnosed with FASD when they were 7 – 9 years of age (2002 – 2003),
their controls (who also participated in the 2002 – 2003 study) and their parents/guardians. Dysmorpology assessments and interviews to assess their health and
psycho-social well-being are core aspects of the study (Olivier, 2017).

Neurocognitive characteristics
Numerous neuro pathways, at all stages from neurogenesis to myelination, can be affected (Riley, et al., 2011). The same processes that determines the facial anomalies of
FAS, also cause abnormal brain development and/or structural damage (Lebel, Rasmussen, Wyper, Walker, Andrew, Yager & Beaulieu, 2008). Animal studies, autopsy and
brain imaging studies indicate reduction and anomalies in the overall size and shape of
the brain, specifically in the cerebellum, basal ganglia and the corpus callosum. This
leads to a wide range of neuropsychogical shortfalls, such as visuospatial functioning,
attention, verbal and nonverbal learning, motor control and executive functioning.
Behavioural problems affecting the child’s daily functioning are common since the child
might find it difficult to perform complex tasks such as planning, problem-solving, emotional control, abstraction and arithmetic. Language deficits also frequently occur
(Hoyme et al., 2005; Mattson et al., 1999; Riley et al., 2005). These disorders often
overshadow the dysmorphology in a child with Alcohol Related Neurodevelopmental
Disorders or ARND (Hoyme et al., 2016), another condition in the FASD continuum, that
often goes undetected.
Kodituwakku (2006) raises the concern that although children with FASD present
with deficits in intellectual functioning, it is still uncertain if there is a unique FASD cog-

72

The Individual with a Fetal Alcohol Spectrum Disorder
nitive-behavioural functioning or ‘behavioural phenotype’. Slow information processing
and concentration problems, in particular inattentiveness, are key challenges, coupled
with those already mentioned. This indicates a generalized deficit in complex information processing and might form the basis of the central cognitive-behavioral characteristics of children who were prenatally exposed to alcohol. It provides some explanation why these children display substantial shortfalls in their daily functioning and adaptive behaviours, which typically leads to problematic socialization during adolescence
(Kodituwakku, 2006).
Accessing 121 children diagnosed with FAS and pFAS in a South African cohort it was
found that the higher order abilities of all of the children, as measured with the Griffiths
Mental Developmental Scales - Extended Revised were compromised. Significant difference between the controls and the children with FAS and pFAS were evident at 1 year
of age, but it became more profound as the children got older. At the age of 5 years the
affected children displayed significant lower functioning in eye-hand performance and
practical reasoning. Of further concern was that the children’s GQ further decreased at
5 years of age. The study furthermore indicated that there was a more positive outcome for the children whose mothers identified their pregnancies earlier and who
stopped drinking at that stage (Davies, Crockcroft, Olinger, Chersich, Urban, Chetty
Makan, …. & Viljoen, D., 2017).
One of the challenges experienced by people with FASD is emotional control and
expression. Rasmussen (2005), warns against the oversimplification of emotion-related
functioning deficits as it is not merely due to a low IQ. There is a need for more in-depth
research and the development of appropriate measurement tools. This will enable researchers to study the relationship between emotion-related functioning and the working memory, and ultimately executive functioning. Since this should provide some clarity on the unfolding of these deficits since childhood, it will hopefully enhance earlier
diagnosis and improved treatment.
Figure 6, below, provides a summary of some of the neurodevelopmental challenges
faced by individuals with FASD as described by Koren, Nulman,Chudley and Loocke
(2003):
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Common Cognitive and Behavioural Problems in
Children with FASD
•
•
•
•
•
•
•
•
•
•
•

Attention deficit hyperactivity disorder (ADHD)
Inability to foresee consequences
Inability to learn from previous experience
Inappropriate or immature behaviour
Lack of organization
Learning difficulties
Poor abstract thinking
Poor adaptability
Poor impulse control
Poor judgement
Speech, language and other communication problems

Figure 6: Common cognitive and behavioural problems in children with FASD (Koren, et al., 2003)

Comorbidity
Due to potential prenatal injuries in a multitude of organs and the resulting implications, there is a high prevalence of comorbid conditions in individuals with FASD. It is
important to recognise these potentially disabling conditions as early as possible in
order to start with interventions in an effort to curb the development of secondary
disabilities. In a systematic review and meta-analysis undertaken by Popova and colleagues (2016), 428 comorbid conditions, spanning across 18 of the 22 chapters of the
ICD-10, were identified. These conditions included chromosomal and congenital abnormalities, mental and behavioural disorders. The conditions with the highest pooled
prevalence (ranging from 50% to 90%) were peripheral nervous system and special
senses malfunctioning, conduct disorder, receptive and expressive language disorders
and chronic serious otitis media (Popova et al., 2016).
More attention should be given to conditions linked to FASD which might add to the
challenges faced by affected individuals. In an explorative South African study, the possible prevalence of incontinence among 100 children, 7 – 10 years of age, diagnosed
with FASD (FAS, pFAS and ARND) were investigated. All of these children were diagnosed by the Research Group during a FASD prevalence study (Olivier, 2017). Roozen
and colleagues (2017), reported an overall incontinence rate of 20% (n=20). Nocturnal
Enuresis (NE) affected 16,2% (n=16) of the children (FAS n = 13, pFASD n = 1). Daytime
Urinary Incontinence (DUI) was reported in one child (1%) with FAS. Fecal Incontinence
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(FI) was present in 4 (4%) of the children diagnosed with FAS. There was no indication of
lower urinary tract symptoms (LUTS) in any of the children. Although the overall incontinence rate for the participants in this small study was lower than the rates for other
children with special needs (e.g. 40% for Autism Spectrum) it was higher (9,7%) than in
typically developing children in the same age (Roozen, Olivier, Nemczyk, von Gontard,
Peters, Kok, …. & Curfs, 2016).
A study, involving a cohort of 61 pre-school children (3 - 5 years of age) with an unknown FASD status, in an urban area with a high FASD prevalence rate (130/1000) revealed some interesting findings and raised questions for further research. Assessing
the participants’ blood serum levels for Vitamin A and E, it was found that the children
had mild to moderate Vitamin A deficiencies. The deficiency rate of 9,4% in this cohort
was markedly lower than the national South African deficiency rate of 43,6% (Shisana,
Labadarios, Rehle, Simbayi, Zuma, Dhansay, …. & SANHANES-1 Team, 2014). A totally
unexpected finding was the high prevalence of Vitamin E deficiency in the children.
With a cut-off point of 12µmol/L, 69% of the children had lower rates. Unfortunately,
there are no published data on Vitamin E levels in pre-school children in South Africa, so
no comparisons could be made (Benade, Olivier & Bukasa, 2017). As both Vitamin A and
E are important nutrients for optimal cognitive development and functioning, the implications on early childhood development in an impoverished area, with poor nutritional
outcomes and a high level of FASD are potentially profound. As the children in the study
showed marked improved performance after receiving fortified biscuits, the potential is
there to enhance the nutritional status of children and thereby optimizing their cognitive development. This might also be beneficial to malnourished children with FASD in
high-risk areas with a poor nutritional status in South Africa.
Research such as the above-mentioned and the Popova comorbidity report (Popova,
et al., 2016), should stimulate researchers to explore other conditions that might be
related to FASD in an attempt to further clarify and understand the range and extent of
the disorders. The growth stunting of children with FASD has been documented since
the first FASD reports in South Africa, but has mainly been contributed to factors related to pre- and postnatal alcohol exposure and the nutritional status of the biological
mother (Armony-Sivan, Jacobson, Jacobson, Molteno, Carter, Marais, & Viljoen, 2004;
May et al., 2000; Viljoen et al., 2002). Growth retardation is an important aspect in the
diagnostic criteria for children with FASD. However, publications such as the recent
findings by Amos-Kroohs and colleagues (2016) on the abnormal eating patterns of
children with FASD and the possible effect on growth retardation and nutritional deficiencies, might prompt us to explore ‘characteristics of FASD’ in more depth.
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Life-long implications
Due to these handicaps and intellectual disabilities, the child with FASD often find formal, mainstream schooling challenging and interpersonal relationships and ordinary
day-to-day negotiations confusing. School-drop out is a reality. This is of concern in
South Africa, maybe exacerbated by the Department of Education’s Inclusive Basic Education (South African Schools Act 79 of 1996), which does not cater for the special
needs of learners facing the multitude of FASD-related challenges (Murungi et al.,
2015). School disruption leaves individuals with limited occupational options and dependency on families, or social grants (if this can be negotiated).
In a longitudinal study undertaken by Streissguth and colleagues (2004), it was
found that of 415 clients (median age 14 years, range 6 – 51 years) with FAS or FAE,
61% of them disrupted school, 60% reported ‘trouble with the law’, 50% had been confined (detention, jail, prison or in substance abuse treatment institutions). Furthermore,
49% displayed ‘inappropriate sexual behaviours on repeated occasions’. Encouraging,
Streissguth (2004) reports that if FASD is diagnosed at an early age and the affected
individual is raised in a ‘good stable environment’, the odds to experience these negative life-consequences or ‘secondary disabilities’, decrease 2- to 4-fold.
Streissguth and O’Malley (2000), recommend holistic treatment as this will best
manage and prevent the secondary disabilities and associated mental disorders.
Of interest, in the Streissguth study, 80% of the participants were not raised by their
biological mothers, which implicates that the family and life circumstances of the individuals might have been improved by placements with guardians, foster or adoptive
parents (Streissguth, Bookstein, Barr, Sampson, O’Malley & Young, 2004).
Most of South African children, diagnosed with FASD, remain in the care of their biological families. The majority of these families are female headed households as fathers
are often absent or working elsewhere. In the case of a deceased or absent mother (e.g.
due to work circumstances or poor care), the care is taken over by a family member
such as a grandmother or aunt (Olivier, 2017). By implication, this means that children
continue to face the same determinants in their immediate environment and society
which led to their birth defects. These determinants might also hinder his postnatal
development and future, unless there is a drastic change for the better. However, even
the slightest chance to improve the child’s conditions provides a window of hope and
opportunity, especially in the prevention of secondary disabilities.

Conclusion
Information regarding the physical characteristics and neurocognitive deficits, together
with the maternal factors, as discussed in Chapter 5, make it possible to make confirmed FASD diagnosis. Recent research indicates that there are numerous comorbid
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factors which should be taken into consideration in dealing with individuals who were
prenatally exposed to alcohol. Service providers should be able to evaluate and manage
the individual given the total gestalt of the condition, not merely by doing the basic
dysmorphological assessment and neurodevelopmental testing.
Although there are still many unanswered questions regarding FASD and the needs
of the affected individuals and their families, the wealth of information already at our
disposal is sufficient to facilitate improved service delivery and care. It certainly provided the Research Group with valuable information to develop awareness and prevention
programmes of which some are discussed in Chapter 8.
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Introduction
The high Fetal Alcohol Spectrum Disorders (FASD) prevalence rates in South Africa have
been well documented in peer reviewed literature and widely shared in the country. It
is often quoted as the highest reported in the world and a public health concern. Understandably this gave rise to the expectation, amongst some, that there should be
designated national government policies and programmes (or a so-called vertical programme) to address this preventable public health condition. Unfortunately, like other
congenital and birth defects FASD is facing multiple public health competitors and challenges in the race to acclaim attention and some of the scarce resources in the country
(Christianson & Modell 2004; Christianson, Howson & Modell, 2006; Coovadia, Jewkes,
Barron, Sanders & McTyre, 2009; Downie, et al., 2015; Gray & Vawda, 2016; Department of Health, 2012)

Public health concern
Although at least 11 prevalence studies have been undertaken in the country, all of
these studies have been in the Gauteng, Free State, Western, Eastern and Northern
Cape Provinces (Olivier, et al., 2016). The unavailability of rates in the remaining provinces create the impression that FASD is not prevalent there. In order to lobby for more
support from central government, a national FASD rate is needed. This can only be
achieved by a national surveillance (which is at present not feasible due to resource
limitations) or FASD prevalence studies in the remaining five provinces. A new FASD
prevalence study (the 12th) is currently in process in the Free State province (2017 –
2020), this will soon provide rates for 5 of the 9 provinces in South Africa, moving closer
to a national overview of the disorder.
Malherbe, and colleagues, in the South Africa Health Review (2016) explain the dangers pertaining to underreporting on the prevalence of a condition. The model used
(Figure 7), refers to ‘Congenital Disorders’ (or Birth Defects) (Malherbe, Aldous, Woods
& Christianson, 2016). Since the National Guidelines for the Care and Prevention of the
Most Common Genetic Disorders, Birth Defects and Disabilities (Department of Health,
2004) refers to FASD as a Congenital Disorder/Birth Defect the diagram below is also
relevant to FASD:
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Figure 7: The cycle caused by the underestimation of congenital disorders, such as FASD (Malherbe, et al.,
2016)

The model clearly illustrates how underreporting leads to underestimation of the extent
of the problem. In an under-resource, developing country like South Africa, conditions
with the highest prevalence are perceived as a public health threat and are therefore
prioritized. If a condition or problem is not prioritized it does not rank high enough on
the ‘needs ladder’ to warrant the development and provision of services. This often
leads to a type of ‘Cinderella phenomenon’ where a condition or problem is either ignored or placed very low on the priority list. The inferior ranking order might result in,
for example, limited or no training provided to service providers, which might cause
under-diagnoses or misdiagnosis (due to a lack of knowledge, skills, tools, time, etc.). If
a condition is not diagnosed and prioritized, there is limited chance of it being recorded
and reported, therefore available data about the phenomenon is restricted. In its worst
form the community might also believe that it is not a problem. Patients/clients affected by the condition or problem therefore will find it difficult to access services and
skilled service providers. They might thus either refrain from seeking help or become
unhappy about the situation. In a best case scenario, the unhappy clients will put pressure on the system to provide services (e.g. patient lobby groups of which the HIV/AIDS
groups in South Africa are excellent examples).

Existing structures
Looking at ‘government’ to provide services necessitates an exploration of the existing
systems and opportunities within government structures. At present the departments
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involved in possible FASD service rendering are mainly the Departments of Social Development, Health, Education, Agriculture, Trade, Industry and Economic Affairs.

Figure 8: FASD stakeholders

In order to best utilize potential opportunities, the author proposes that ‘the net should
be cast wider’ so as to include other NGOs (relevant to FASD), people with FASD and
their families, tertiary institutions (which includes researchers), churches and religious
groups, the Liquor Industry and the media (Figure 8). It is essential to focus on different
aspects such as viticulture; wine and beer manufacturing; legislation; research; service
provision; psyhco-social, economic and religious support; health care; education;
awareness and information dissemination. All of the above-mentioned are essential
role-players in the comprehensive management and prevention of FASD.

Available opportunities
As it is the author’s belief that there are many available opportunities holding huge
potential for interventions Table 2 below provides an overview of the links to the main
structures and indicates possible ‘missed opportunities’.
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Structure

Spokespersons
Patients
FASD support groups
NGO’s

Drug & Substance Abuse Act
Prevention of and Treatment for Substance Abuse Act (70 of
2008)
National Drug Master Plan (Department of Social
Development, 2013)

Primary Health Care Services as per the National Health Act
(61 of 2003)
SA Millennium Development Goals (MDGs) for 2015 (United
Nations, 2015)
National Guidelines for the Care and Prevention of the Most
Common Genetic Disorders, Birth Defects and Disabilities
(Department of Health, 2004) National Adolescent Sexual
and Reproductive Health and Rights Framework Strategy
(Department of Social Development, 2003) Strategic Plan for
Maternal, Newborn, Child and Women’s Health and
Nutrition in South Africa (2012- 2016; Department of Health,
2012)

Basic Education Laws Amendment Act (15 of 2011)
Guidelines for Inclusive Teaching and Learning (Department
of Basic Education, 2010)

Stakeholder

People with FASD
and their families
and/or caregivers

Social
Development

Health

Education

Table 2: Overview of possible links and opportunities with FASD stakeholders

Curriculum
Basic Education System
(Grade R – 12)

Primary Health Care Services
Priority health programmes
MDGs 4: Decrease Infant
Mortality Rate
MDG 5b: Universal access to
Reproductive health services
Human Genetics & Birth
Defects Programme

Services
Other departments
Community mobilization

Needs of people affected

Focus area

Community
Women of childbearing age
Fathers
Pregnant women
Pre-school children
People with FASD

Community
Pre-school children (≤ 6
years)
Children out of school
People living on the street
People addicted to alcohol

Patients
Families
Caregivers

Beneficiaries

Lobby for better
School children
understanding of special
Educators
needs
School Psychologists
FASD Awareness &
Prevention – School children
Screening and Assessments
Training of staff

Awareness
Prevention of unplanned and
unprotected pregnancies
Services for pregnant
women and partners
Access services as a
‘Congenital Defects’ to
people with FASD
Comprehensive health care
Training of staff

Awareness and Prevention
Rehabilitation
Research, prevention and
management programmes in
communities
Training of staff

Comprehensive service
delivery

Opportunities for FASD
interventions
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Structure

Depends on specific area of operation

All denominations and groups

Internet
Radio
TV
Newspaper
Magazines

NGOs

Churches and
religious groups

Media

Reporting on news

Support and guidance

Addressing societal needs

Awareness and prevention
Dissemination of new
information

Awareness and
preventionSupport

All aspects of FASD,
depending on the NGO’s
specific focus area

Awareness and prevention
Training of staff

Liquor Act (2003)

Liquor Industry

Manufacturing
Distribution
Advertising

All aspects

Course Curriculums and criteria for under- and post graduate Comprehensive education
studies
Research Ethic Committees

Tertiary
institutions

Awareness, prevention,
management and
rehabilitation
Training

Opportunities for FASD
interventions

Awareness and prevention
Training of staff

Improved living and working
conditions
Improved services, including
substance abuse

Focus area

Trade and Industry Liquor Act (59 of 2003)
Harmonization of all laws
Draft Liquor amendment bill, 2016(Department of Trade and and policies to facilitate
Industry, 2016)
effective governance of
alcohol

Agriculture,
Farm workers Directorate: Substance Abuse Policy
Fishery & Forestry (Department of Agriculture, 2015)

Stakeholder

Community

Community

Staff
Community

Community
Staff

Under and post graduate
students
Researchers
Staff

Manufacturers
Distributors (including tavern
owners)
Community
Underage users (≤ 18 years)
Pregnant women

People living and working on
farms

Beneficiaries
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FASD coordinating structure
FASD awareness and advocacy for service delivery have to be negotiated against the
afore-mentioned backdrop. In theory it lays the foundation for an interdepartmental
service delivery model. Unfortunately, the task is bedevilled by all the different roleplayers, agendas, and again, competing interests. It also calls for the so-called ‘champion person to drive a champion system’, which makes it very fragile as the system then
relies on the driver and his/her availability. It does however pose the opportunity for
the establishment of an inter-sectoral structure, involving stakeholders of all the relevant institutions which will lead to more comprehensive and improved service delivery.
In South Africa a structure like this was established in April 2001 by the author of
this dissertation, who was then the provincial manager of the Maternal, Child and
Women’s Health Directorate in the Western Cape Province. This interdepartmental
FASD Reference Group coordinated FASD services in the different government departments (Health, Education and Social Development) and NGOs, developed a FASD training manual, implemented training, established a service and research data base and
identified gaps in the management of FASD in the province (2001 – 2006).
Since the author left the Department of Health (2006) and handed over the chairmanship, the FASD Reference Group lost the representatives from other two government departments, except the Department of Health. The current membership comprises members of three NGOs, one representative of the Department of Health, a local
authority representative and one or two private researchers. The main focus of the new
group, now called the FASD Task Team, revolves around FASD awareness, prevention
and training, largely through the ‘International FASD Day – 9 September’ activities,
pamphlets and posters (FASD Task Team, n.d.). It, therefore, mainly functions as an
awareness and support group, relying heavily on the good will and limited resources of
its members, with some support from the Department of Health.

SA-FASD Network
In South Africa there is a need for a national coordinating structure or network, similar
to the CanFASD Network (CanFASD, n.d.). The South African structure should be coordinated by a strong and respected leader in the field, collaborating closely with the Departments of Health (Directorate: Maternal, Newborn, Child and Women’s Health and
Nutrition), the Department of Social Development (Directorates: Substance Abuse and
Persons with Disabilities), the Department of Education, as well as the Departments of
Agriculture, Community Safety, Trade Industry and Economic Affairs. The support and
partnership with the relevant stakeholders, NGOs and researchers in this field is essential. Like the CanFASD Network, it should focus on the provision of support to South
Africa’s leadership in terms of the management of FASD in the country.
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A clear mandate for this structure (possibly called the SA-FASD Network) has to be
developed and should start with a focus on the establishment of the following:
•
Database of existing resources, services and interventions;
•
Collaboration of research;
•
Dissemination of information (e.g. research findings);
•
Identification of gaps and opportunities;
•
Advocacy for improved prevention strategies and support services;
•
Lobby for changes in under-graduate education of relevant professional
groups to include substance abuse and management education;
•
Promote relevant policy formulation and legislation;
•
Training of professionals.
The provision of services, promotion of a specific NGO/government department’s policies/programmes and the management of stakeholders should not be part of this mandate. The structure should rather focus on the establishment of a collaborative and
supportive network.

A framework of priority actions
To move the country forward and to prioritize service delivery in terms of FASD, involving all stakeholders, the following should be considered:
•
Increased political will and financial commitment for better service delivery;
•
Establishment of a national data base and monitoring of FASD prevalence;
•
Capacity building in all sectors, including the training of health professionals;
•
Establishment of a research agenda pertaining to specific FASD questions
applicable to the country;
•
Increased community education and awareness; this should also include
information regarding the available services and how to use them;
•
Lay advocacy and patient support groups should be strengthened and encouraged to partner with government to lobby for better service delivery.

Conclusion
Considering the information to our disposal, the existing knowledge and skills and the
vast number of missed opportunities, South Africa might not be so under-resourced as
some believe. Reviewing the current structures, laws and guidelines in the government
departments and other organizations, it is evident that there are a vast number of ave-
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nues that can be explored and utilised to address the complex problem of FASD. To do
so one needs to have an in-depth knowledge and understand of the existing opportunities, the service delivery models and how to optimally use it. Priority public health conditions, such as HIV/AIDS and TB, are tapping a considerable amount of the country’s
resources and the focus on the management of these conditions often leave little time,
energy and funding to address any other health and psycho-social challenges (Van
Rensburg, 2016). Keeping in mind that FASD is the symptom of a complex myriad of
challenges faced by those affected, it becomes clear that even a focussed programme
to address FASD is not necessarily the solution. Available resources such as the Department of Social Developments National Substance Abuse Programme, the Department of
Health’s comprehensive Primary Health Care Services and the Department of Agriculture’s programme for people living and/or working on farms provide excellent opportunities for prevention, early identification and management. Children with special needs
(including children who are severely affected by FASD) have access to schools for children with special needs (where these schools are available). NGO’s, churches and other
support groups can provide focussed interventions to fill the gap. What is of the utmost
importance though is to acknowledge that the available services are not enough and do
not adequately cater for the needs of people affected with FASD. Here the crucial advocacy role of NGO’s and other stakeholders are to be acknowledged. With the necessary
leadership and combined goodwill, improved FASD management in South Africa is indeed possible.

Author’s Publications Relevant to the Chapter 7
* Olivier, L., Curfs, L. M. G., & Viljoen, D. L. (2016). Fetal alcohol spectrum disorders:
Prevalence rates in South Africa. South African Medical Journal, 106(6 Suppl. 1), S103–
S106. http://doi.org/10.7196/SAMJ.2016.v106i6.11009
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Introduction
The author of this thesis is also the chief executive officer of FARR (the Research
Group). This chapter will focus on the interventions that were specifically designed to
research and combat FASD in South Africa (“About us, ”n.d.)

The birth of FARR and FASD awareness in South Africa: 1997- 2001
FARR was founded in 1997 by Prof Denis L Viljoen. In his capacity as the Associated
Professor of Human Genetics at the University of Cape Town (UCT), Viljoen was responsible for the UCT Human Genetics Outreach Programme to rural areas in the Western
Cape, Northern Cape and Eastern Cape Provinces, in collaboration with the Department
of Health. This programme was established in the early 1980’s. During these outreach
visits and clinics, Viljoen became increasingly concerned about the number of young
children presenting with growth retardation (height, length and head circumference)
and developmental delays. Some of the children displayed similar physical and facial
dysmorphology. The common denominator was a maternal history of prenatal alcohol
exposure.
In 1995 at a National Institute of Health (NIH) and National Institute for Alcoholism
and Alcohol Abuse (NIAAA) FASD Meeting in Washington, DC, concern was raised about
a suspected FASD prevalence of 10 – 30 per 1000 in the USA. Attending the meeting,
Viljoen expressed his fear that the FASD rate in high-risk South African communities
might be as high as 100 per 1000 of the population. He stated the need for empirical
research in this regard.
His statement led to a site visit in 1996 by a NIH and NIAAA delegation and the first
three NIH funded FASD prevalence studies in Wellington, Western Cape Province (1997
- 2001). To facilitate this process and the research, FARR was founded in 1997 in collaboration with UCT. The Association for Responsible Alcohol Use (ARA) provided seed
funding for the initial administration. The NGO was registered with the National Department of Social Development in compliance with the required legislation and regulations.
The main focus of the Research Group, at this time, was centred on the three FASD
prevalence studies in Wellington. The two principal investigators for the studies were
Prof Denis L Viljoen and Prof Phillip A May (then from the University of New Mexico,
Albuquerque, USA). South African based staff were appointed and worked in collaboration with the visiting research colleagues and subject specialists from the USA. The last
FASD prevalence study in this series was completed in the early 2000’s.
The results of the studies were published in a number of peer reviewed journals and
widely reported in the media, thereby raising the awareness regarding FASD, and specifically in the study area (as mentioned in Chapter 4).
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Beyond the Millennium: 2001-2006
Although it was initially foreseen that the Research Group will only exist until the end of
the above-mentioned three FASD prevalence studies in the Wellington area, the awareness regarding FASD in South Africa was growing. As such, the need for more research
became imperative.
In 2001 Viljoen was consulted by the Department of Health regarding a possible
FASD problem in an isolated rural town in the Northern Cape Province, 780 km from
Cape Town. This town, De Aar, was situated in the middle of South Africa, in a semidesert, sheep-farming area. The ‘dop system’ has never been practiced in this area. A
prevalence study soon revealed a FASD rate of 119,4 per 1000 of the population. The
research findings were soon published in the lay media by journalists under sensational
headings such as “Alcohol ravages De Aar’s children” and terms such as ‘the highest
reported in the world’ were used (Mail & Guardian, 23 September 2007). This clearly
indicated a need for universal awareness regarding FASD and raised the concern regarding possible stigmatization of clients and communities.
Studies in a second town in the Northern Cape (Upington) and in Gauteng province
soon followed. In an attempt to address the maternal and community risk factors perpetuating the high prevalence rates, the Research Group commenced community
awareness programmes (e.g. talks at Primary Health and Antenatal Care clinics) and
lectures to educators and health care workers in the Northern Cape study areas. Within
3 years after the implementation of these interventions, a decrease of approximately
30% was reported in both the De Aar and Upington sites (Olivier, Urban, Chersich, &
Viljoen, 2010). This spurred the Research Group on to explore new and culturally friendly interventions to address the FASD-problem in high-risk areas.

A growth spurt: 2006-2017
Since 2006 the Research Group has grown beyond expectations and, through the leadership of the author and her research teams, have developed innovative interventions
that are well-accepted by community members and professionals alike. Where previously, the focus was on FASD prevalence studies, it was now expanded to include the
four focus areas as depicted in Figure 9 below:
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Figure 9: The Research Group’s main focus areas

These focus areas are included in all Research Group’s Comprehensive FASD Projects
that are implemented on all the project sites.
As stated before, the Research Group has completed 11 community prevalence
studies in 4 provinces to date (see Table 1 and Figure 12) and undertaken extensive
awareness and prevention work in the same provinces (Olivier, et al., 2016). A new
study site in the Free State province has just been added. No studies have been done as
yet in the Limpopo, Mpumalanga, KwaZulu Natal and North West provinces.

Comprehensive FASD projects
Initiation of a project
The Research Group enters a community by invitation only. The invitations might be
extended by government departments (e.g. Premiers of provinces, Department of Social
Development, Department of Trade and Industry), local authorities (e.g. Municipal
Managers and Mayors) and/or Community Leaders. As described in Chapter 4, an invitation is followed by a lengthy process whereby the expectations of the invitation, proposed project, the research and the implications on the community are discussed. Consultative and information meetings with the various stakeholders in the community may
be lengthy and take up to 2 years before permission and support is provided. During
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this time funding is secured and Research Ethical approval is obtained from the research
ethics committees and the relevant government structures (See Chapter 4).
By engaging with the community and the various stakeholders involved the Research Group uses an interactive approach to develop the project. In this process the
stakeholders are represented on a Project Planning Committee (the community might
decide to name it differently). In the Research Group’s experience this process is vital in
order to secure continued community support and engagement. Communities often
wish to give the project a name that describes the intervention or depicts a vision. Examples of these are “My healthy child project” (Renosterberg Municipal Area, Northern
Cape Province) and the “PAth Project”, short for the “Prince Albert towards health Project” (Prince Albert, Western Cape Province). By naming a project, the community takes
ownership of the project. In the case of the PAth Project the community developed a
project logo (Figure 10):

Figure 10: PAth project logo

The Project Committee is furthermore instrumental in the process whereby challenges
pertaining to FASD, as well as possible ways to address these, are identified.
In setting up the project, principles of the Intervention Mapping planning approach,
as described by Bartholomew, Parcel, Kok, Gottlieb & Fernandez, 2016, are utilized
(Table 3). Due to the complexity of the Comprehensive FASD research, awareness, prevention and training project, a framework has to developed for each component of the
project. Below is an example of the framework used for the prevention part of the project, specifically in this case the Healthy Mother Healthy Baby (HMHB) Programme.
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Table 3: Intervention Mapping Model used to develop the HMHB Programme as part of the Comprehensive
FASD research, awareness, prevention and training project
Steps

Examples of Tasks

On-going
1 Logic Model of
evaluation
the Problem
and
adaptation as
indicated

Establish Planning Committee including stakeholders in project area such as
other service providers, community members and project staff (e.g.
Community Workers)
Describe the layout of the project, timeframe, location, services that will be
rendered additional to the project (e.g. referrals of health or psycho-social
problems identifies), informed consent procedure, confidentiality,
protection of the rights of all participants (especially the children), grievance
procedure, disclose the funder, determine the participants and goals.

2 Program
Outcomes &
Objectives
Logic Model of
Change

State the outcomes of the project, e.g. for the Healthy Mother Healthy Baby
(HMHB) Programme (see below) a decrease in prenatal maternal drinking as
to reduce the number of alcohol exposed pregnancies, increase in
awareness regarding dangers of alcohol and substance use, participation of
fathers/partners, etc.

3 Program
Design

Create a program theme and components, such as the HMHB© Programme
with recruitment of pregnant women < 20 weeks’ gestation from the PHC
clinic or in the community, informed consent procedure, individual and
group sessions, brief intervention techniques, home visits, clinical
assessments, recordkeeping, referral procedures when appropriate.
Design brief intervention individual and group sessions, as well as home
visits according to the selected methods and related theories, e.g.
Group 1 and 2: Elaboration method, supported by theories such as
information, processing, elaboration and likelihood and interventions such
as group discussions regarding alternative drinks (e.g. cold drinks rather
than alcoholic drinks), individual sessions can focus on management of
situations that clients find difficult, e.g. pressure to drink at parties.
Group 3 and 4: Goal-setting method, supported by the goal-setting theory
and self-regulation. Individual sessions can focus on setting of goals
pertaining to the specific challenges that each client is facing. Group
sessions can be used to share information and possible ways that other
clients use to address similar challenges. With the support of the Buddy
(which is part of the programme), a client can review her goals,
achievements and also receive positive reinforcement and praise for even
the smallest of successes.

4 Program
Production

Finalize the programme and protocols to be in line with the policy of the
Department of Health and the needs of the community. Develop clear
guidelines as to ensure that the aforementioned meets with the research
protocol of the Research Group.
Design the programme material to be acceptable and appropriate for the
specific target group (e.g. “My Special Booklet”), monitor and evaluate the
programme (e.g. regular audits of the records and client files by the Project
Manager, Clinical Assessment of babies at 9 months of age by a
Paediatrician/FASD Clinician)

5 ImplementationIdentify the participants, e.g. participants of courses, such as the Health
Plan
Professionals, Educators, Social Workers and Pregnant Women in the highrisk areas (as identified by the FASD Prevalence Study)
Develop the implementation interventions, such as the brief interviewing
sessions, scripts for group work, material for group sessions, procedure for
home visits and post labour contact.
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6 Evaluation Plan Develop indicators (such as the number of sessions per risk group – see
below) and measurements for evaluation by means of recording in the
attendance register, client files, My Special Booklet, etc.
Develop an evaluation plan and tools, linked to the above-mentioned as to
ensure that problems are detected as early as possible as to rectify and/or
re-assessment of the IM model in use. E.g. AUDIT screening on enrolment
and AUDIT screening just before delivery to assess impact of HMHB
interventions and evaluate possible changes in behaviour.

The above-mentioned process is never complete and cannot necessarily be used as a
generic model for every project or even the different interventions in the same project.
As each community has its own needs, a new model needs to be developed for every
aspect and new project. Due to constant changes in communities, unexpected variables
and challenges, models require regular revision. By doing so the Research Group keeps
track of the communities’ unique challenges and needs and thereby also facilitates ongoing monitoring and evaluation of the project.

Project implementation
With the implementation of the 3-year Comprehensive FASD Projects, the Research
Group takes the three phased approach as illustrated in Figure 11 below.

Phase 1:
FASD Prevalence
Study

•Obtain baseline
information and to make
a ‘community diagnosis’

Phase 2:
Awareness
Programme

•Based on the Institute
of Medicine Model
(Universal, Selective &
Indicated Awareness)

Phase 3:
Prevention
Programme

• Healthy Mother
Healthy Baby
Programme

Figure 11: The 3-phased approach of the Comprehensive FASD Projects

Phase 1 continues until the 3rd project year, whilst Phases 2 and 3 commence towards
the end of the first project year and continue until the end.
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This approach was used on all the Research Group’s research sites to date. The focus is therefore not only on FASD research. Great care is taken to develop the capacity
of local service providers and to empower community members to make informed
decisions related to FASD prevention.

Phase 1: FASD prevalence study (refer to Figure 3)
It is important to note that during the FASD prevalence study, specifically whilst doing
the anthropometric screenings and medical examinations, the Research Group detects
a wide variety of health and psycho-social conditions. As the studies are often conducted in remote areas, access to adequate care and services remain challenging. Due to
the vast distances that community members have to travel to the available services,
accessibility and affordability often deter clients from using these. The service rendered
to the community at large by means of the Research Group’s interventions is therefore
highly valued by those in need, but it places a huge resource constraint on all the projects. (Refer to Chapter 4 for a more detailed description of this phase.)
The map in Figure 12 provides a snapshot of the prevalence studies done by the Research Group to date (2017) and the rates.

Figure 12: The Research Group’s prevalence study sites and rates
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Phase 2: Awareness Programme (refer to Figure 9 and Figure 11)
Universal awareness programmes
In presenting these programmes, the Research Group strives to involve as many community members as possible to create universal awareness of FASD and the prevention
thereof amongst policy makers, service providers, community leaders, employers,
church and religious groups, etc. This is done by means of community events such as
the International FASD Day (9 September) events which might take the form of imbizos
(community meetings/gatherings), and workshops or awareness walks involving ‘everybody’. Media reporters are involved which often leads to reports in newspapers and
talks on radio or television. A recent example is an Afrikaans 13-episode radio drama “’n
Tweede kans” (A second chance), which is currently (2017) being broadcasted on national and a regional radio station. The Research Group provided the factual information and final editing (De Bruin, 2017).

Selective awareness programmes
Selective awareness programmes includes specific interventions with high-risk groups
as identified during the prevalence study and the community consultative process.
These programmes aim to share information with specific groups in order to enable
them to make better informed decisions and to encourage empathy and support to
pregnant women.
• The LoveChild industrial theatre and workshop
In many South African communities story-telling and drama are popular ways of entertainment and means to convey messages. Tapping into this, the Research Group partnered with a drama NGO, takeAWAY theatre, in writing a script for an industrial theatre
production, LoveChild/Liefdeskind.
Industrial theatre is an interactive, flexible play aiming to engage the audience emotionally and intellectually. Real life scenarios are acted out and the audience is encouraged to participate by assisting the actors in making decisions or commenting on their
actions. By depicting real-life issues, the audience is confronted with their own daily
challenges, but with the use of humor it is served with a twist. The learning opportunities provided leave the audience motivated and better empowered to reflect on their
own decisions. (www.takeawaytheatre.com/favorites/industrial-theatre).
The play and workshop are offered to community members (older than 12 years of
age) in areas with a high FASD prevalence rate (Figure 13). Venues such as school halls,
community and church halls are used, but the play has even been performed in the
open field.
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Figure 13: Flyer for the LoveChild industrial theatre show and workshop

In 2016 the play was reviewed. By using the Intervention Mapping criteria, the script
was revised and the production was relaunched in August 2016. The Research Group
will start with the monitoring and evaluation process towards the beginning of 2018.

Figure 14: One of the LoveChild actors in action
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• Training and workshops for professionals
In an attempt to share knowledge and skills and to encourage service providers to include FASD and substance abuse awareness, prevention and management in their service delivery programmes, the Research Group offers training workshops to educators
(teachers), health professionals, social workers and community workers in the project
areas. The Research Group’s Training Academy is registered with the Health and Welfare Seta (HWSeta). Some of the courses (e.g. for social workers and psychologists) are
also registered via the specific accreditation and professional registration bodies. To
offer these accredited courses the course material and presenters have to be approved
by these professional bodies. Course participants receive Continued Professional Development accreditation (CPD-points), required for their annual registrations by attending
the courses and completing the course assignments. A typical course assignment is the
development of an intervention strategy that a social worker can implement in her area
of work.

Indicated awareness programmes
• FAStrap course
Families who are abusing alcohol and women who have children with confirmed FASD
are at the highest risk of having children with FASD. As not to stigmatize these families,
all the parents in a community with a high FASD prevalence rate are encouraged to
attend the FAStrap course. This interactive, 4-day life skills course comprises 10 modules. These models were identified in consultation with communities, government departments and are also based on the Research Group’s research findings (e.g. determinants for FASD).
The name of the course derived from the Afrikaans word ‘trap’ which refers to taking steps towards a greater goal (e.g. like climbing a flight of stairs to the top floor) or to
trample on something (in this case FAS) as to destroy it. By implication it means that by
taking this course the participants are taking small steps towards personal growth and
thereby taking action to prevent FAS in their own families and communities.
This basic 10-module course contains interactive learning exercises, demonstrations
and games. It is suitable for community members with 7 or less years formal schooling,
but has been offered with great success to illiterate participants as well.
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FAStrap Course modules

•
•
•
•
•
•
•
•
•
•

I am Number One (Self-esteem)
Good parent – bad parent (Parenting skills)
No means no (Discipline)
My precious child (Basic childcare)
Just one more, or not at all (Alcohol and drugs)
Where to go to (Childcare services and support)
What do we eat tonight (Nutrition)
My child is sick (Childhood diseases and minor ailments)
Soap it in (Hygiene)
Stay safe around here (Safety in and around the house and community)

Figure 15: FAStrap Course Modules

Phase 3: Prevention Programme (refer to Figure 9 and Figure 11)
• Healthy Mother Healthy Baby (HMHB) Programme
The HMHB Programme was developed within the Research Group after an initial pilot
study with colleagues from the South African Medical Research Council (Marais, Jordaan, Viljoen, Olivier, de Waal & Poole, 2010). The overall aim of the HMHB Programme
is to provide high risk pregnant women with the necessary support and guidance to
ensure that they have healthier and safer pregnancies. The ultimate goal is the birth of
healthier babies, who do not have FASD.
Pregnant women in high-risk areas are identified by the Research Group’s community
workers (appointed from the project areas), family and community members. All the
pregnant women in the project area are eligible to enrol in the programme before 20
weeks’ gestation. These women do not necessarily all use and/or abuse alcohol. Pregnant women are also enrolled via the anternatal (ANC) clinics at the Primary Health Care
(PHC) facilities as the Research Group has agreements in this regard with the respective
Departments of Health and the local PHC clinics (refer to Chapter 4).
On enrolment the pregnant woman receives information about the HMHB Programme from the community worker (CW). If she agrees to join the programme, she
completes an informed consent form (she has the option to leave at any stage during
the programme). With the assistance of the CW, she completes an Alcohol Use Disorders Identification Test (AUDIT) (Babor, Higgins-Biddle, Saunders, & Monteiro, 2001; De
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Meneses-Gaya, Zuardi, Loureiro, & Crippa, 2009). (Addendum 4) Based on the findings
of the AUDIT she is allocated to one of four Risk Groups:

HMHB Programme: Risk Groups
Group 1:
Group 2:
Group 3:
Group 4:

No alcohol use
Social drinker (light drinking on occasion)
Harmful drinker (regular drinking/at-risk drinking, e.g. binge drinking)
Hazardous drinker (most probably alcohol dependant)

Figure 16: Healthy Mother Healthy Baby Programme: Risk Groups (Babor, et.al., 2001)

The specific risk group to which a pregnant woman is allocated is never disclosed to her
or mentioned during the programme, but guides the CWs on the specific intervention
that she is advised to receive. Each HMHB Client is allocated to a specific CW who will
remain her support person until her baby is 9 months old (and sometimes even after
this).
By not disclosing the group allocation and including pregnant women who are not
drinking in the programme, the Research Group ensures that this programme is perceived as providing support to all the pregnant women in the project area. The programme is therefore non-stigmatizing, facilitates optimal health of all the participants
and is not seen as a ‘FASD prevention programme’ which merely focusses on ‘women
who drink during pregnancy’.
CWs use brief interviewing techniques, video material, participant workbooks (‘My
Special Booklet’), group work and individual sessions to share information regarding
pregnancy health (e.g. nutrition, exercise), coping mechanisms, substance abuse, child
care, etc. with the participants (Addendum 5). The pregnant women in the highest risk
group (Group 4) are also encouraged to enrol a ‘buddy’. This can be a friend, family
member or member of the church who is trained to support the woman during her
pregnancy, especially during times that she finds it difficult to abstain from alcohol. The
buddy can also accompany her to parties or places where she feels vulnerable and supports her in achieving her goals.
At the last session, before delivery, the participants complete another AUDIT screening. This information is used to assess the impact of the project. (This data is currently
being collected for evaluation.)
As soon as possible after the delivery of her baby, the CW visits the new mother at
home to determine if she is coping. During this visit the general health of the mother
and baby is assessed. Any problems or concerns are reported to the Resesarch Group’s
Project Manager and the PHC nurse at the PHC Clinic.
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A further assessment takes place when the baby is examined by one of the Research
Group’s dysmorphologists at 9 months of age. If any health and/or psycho-social problems are detected the mother and/or baby receives a referral to the appropriate services. If the baby presents with any developmental delays and/or FASD, the child receives a Neurocognitive Assessment. A therapeutic programme is developed for the
baby. The mother receives the necessary support to implement it. Currently a prenatal
stimulation and early childhood development (ECD) programme is being developed and
piloted on one of the Research Group’s project sites. Women participating in the HMHB
Programme receive training and are invited to enrol their children in the ECD programme. They also receive training on ECD and how to prepare their children for
school. (This intervention forms part of a Masters study.)
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Figure 17: Summary of brief interviewing sessions in HMHB Programme

At present the impact of this programme has amazing results with very few babies born
with FASD (Figure 18). It is currently being evaluated and will be presented as a journal
article soon.
• FASD Support Groups
Mothers/guardians/caregivers of people (children and adults) with FASD receive information and support in a variety of support groups. Members can choose the type of
support group according to their needs and available resources. The different versions
include groups meeting face-to-face once a month; an on-line group receiving information and support via e-mails; a group who receives information by means of mobile
phone (texted messages) and a group who receives information and support via slow
mail (letters).
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Figure 18: A group of high-risk clients who completed the HMHB Programme with their healthy infants

• ‘Do you have 3 Minutes?’ Programme
Due to the success of the HMHB Programme, the Department of Social Development
(Western Cape Province) has requested the Research Group to develop a short, practical and impactful awareness intervention that government officials in the Departments
of Health, Social Development and Education can implement as part of their normal
duties. The Department of Social Development provided funding for the development
and a 2-year pilot project (2016 – 2018).
Since PHC nurses indicated during training and other contact sessions that, due to
work pressure, they can only spend 3 minutes per patient, the programme that is currently being developed was named the ‘Do you have 3 Minutes?’ Programme.
It entails the following:
Service providers receive basic training on FASD awareness, prevention and management. During the training participants get a ‘Do you have 3 Minutes?’ card applicable to their specific professional group. The cards contain 3 key statements/messages
that participants have to discuss with their clients. The discussion should not take longer than 3 minutes. For example, the cards for health professionals focus on the pregnant women and information regarding a healthy, alcohol-free pregnancy (see Addendum 6). Cards for social workers focus on the prevention of FASD and where to seek
help for substance abuse. The educators’ cards contain information regarding the sup108
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port of learners with FASD in the classroom (see Addendum 7). Cards are also being
issued to reporters (media cards) as to provide them with guidelines in an effort to limit
sensational and possibly harmful publications.
A similar process is followed with community members who also receive ‘Do you
have 3 Minutes?’ cards. Their cards contain information how to safeguard themselves
against having children with FASD and provides information that they can share with
peers and family (See Addendum 8).
By using the cards trainees receive the correct information and can use this in discussions with others. The ultimate goal is to raise awareness regarding FASD, to stimulate discussion and information sharing in the community. The programme is scheduled
to run until the end of 2018 and will be evaluated.
• Sensible Drinking Workshop
Corporates and employers in the study areas expressed a need for employees to receive
training in terms of alcohol harm and abuse, and the effect thereof in the workplace. To
steer away from a blame and shame approach a ‘Sensible drinking’ workshop was developed. All employees, irrespective of their alcohol consumption practices, are encouraged to attend the training.
The training includes self-assessment exercises and largely focusses on attitudes towards substance abuse (including alcohol), information about different substances of
abuse and the effect on the body (including FASD), the impact of addition, how to seek
help and a list of available rehabilitation resources. Participants are also given information to share with their friends, family and other colleagues.
Corporates and employers have the option to enrol in a longer programme whereby
employees with substance abuse problems receive additional support as part of the
company’s human resources programme and in accordance with the South African
Labour Law. (As this falls outside of the ambit of this dissertation it will not be discussed
in detail).

Conclusion
As many researchers and community workers will testify, the best teacher in community development and action research is the community itself. Being committed to the
development of evidence based models to address the needs in a community compels
the researcher or community developer to be guided by dynamics, needs and processes
within the specific area. To do so requires a high level of patience and the ability to
constantly adapt to the fluidity of the situation. To negotiate and implement high quality research projects and exercise monitoring and evaluation in situations like this calls
for great creativity and insight. But in the true Ubuntu spirit of ‘I am what I am because
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of who we all are’, successful community research and the development of sustainable
interventions for communities in South Africa cannot be done in any other way.
Guided by the above-mentioned, the Research Group has used research findings,
recommendations and approaches such as Intervention Mapping, industrial theatre and
brief interviewing to develop original interventions to share information with community members, facilitate decision-making, guide and support them in the journey to selfefficacy and behaviour change.
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Abstract
Background. Fetal alcohol spectrum disorder (FASD) is an under-diagnosed condition in
South Africa (SA). Fetal alcohol syndrome and FASD community prevalence studies were
undertaken in 17 towns in three of the nine provinces in SA.
Objective. The objective for all the studies was to determine the FASD prevalence rates
by assessing the grade 1 learners in all the studies, using international FASD diagnostic
criteria.
Methods. The same methodology was used for all the studies in Gauteng, Western and
Northern Cape provinces. Consenting Grade One Learners received anthropometric
screening, clinical examinations and neurodevelopmental assessments. Structured interviews were used to assess maternal alcohol consumption during pregnancy.
Results. Reported prevalence rates ranged from 29 to 290/1000 live births.
Conclusion. FASD rates from studies conducted in SA are among the highest worldwide.
FASD affects all communities in SA and is therefore a major public health concern in SA.
Multidisciplinary and intersectoral interventions are urgently required to raise awareness about the dangers of prenatal alcohol exposure and the devastating effect of FASD
on the lives of children, families and communities.

118

Fetal alcohol spectrum disorders: Prevalence rates in South Africa

Background
Alcohol consumption in South Africa (SA) has a long and complex social, cultural and
political history. First nation South Africans consumed home-brewed alcoholic drinks as
part of social and ritual events and used it as a mode of trade for cattle and merchandise. During the colonial times from 1652 to 1948, settlers introduced the ‘dop’ system
whereby farm workers were partially paid with alcohol for their labour.[1,2] During the
‘apartheid’ era alcohol was used paternalistically to economically and socially control
mine and farm workers. In an attempt to curb social deterioration, black South Africans
were prohibited to use alcohol. Paradoxically, local authorities installed beerhalls (taverns) in black townships to enhance local economic development, but at the same time,
exercising control over the inhabitants of these townships.[3] This ambivalence led to
resistance, with local residents opening their own illegal liquor outlets (‘shebeens’) and
brewing their own beer.[4] Since 2004, home-brewed beer has been increasingly replaced by industrial beverages.[5]
According to the World Health Organization Global Status Report on Alcohol and
Health [6], 43.7% of SA males and 73.7% females above 15 years of age abstained from
alcohol in 2013. In countries with a high abstention rate it is highly likely that the per
capita consumption rate will be understated. This, as well as under-reporting, provides
some reasons why there is often a discrepancy in the reported absolute alcohol (AA) per
capita consumption rate in SA. The report states the average SA consumption rate as 11
litres AA per person[6] while Peltzer and Ramiagan[5] note a rate of between 10.3 and
12.4 litres, compared with a global average of 62 litres.[7] This gives SA one of the highest alcohol consumption rates per drinker in the world.[5] Peltzer and Ramiagan[5] furthermore link the high burden of alcohol use to hazardous and harmful drinking resulting in social ills such as alcohol-related deaths in transport and due to homicide, risky
sexual behaviour among persons living with HIV/AIDS, and a fetal alcohol syndrome
(FAS) rate of 10 - 74 per 1 000 Grade One Learners.

FAS as a burden of disease attributed to alcohol use in South Africa
Among the burdens of alcohol consumption is fetal alcohol spectrum disorder (FASD).
FASD is an under-diagnosed umbrella term for a range of disorders caused by the teratogenic effects of alcohol on the developing fetus (Table 1). FAS, the most severe form
of these disorders, was first described by Lemoine and colleagues in France in 1968,
with Jones et al.[8] coining the term in 1973.[8] Replicating reports of the condition soon
followed from Canada, European countries and SA.

119

Article 1

FAS and FASD prevalence studies in South Africa
In SA, the condition remained under-reported until the end of the last century. The first
FAS and partial FAS (pFAS) prevalence study was undertaken by May and Viljoen [10-12] in
the Western Cape Province in 1997, reporting rates of 46 per 1 000 grade 1 learners in
1997, increasing to 74 per 1 000 in 1999 and 89.2 per 1 000 in 2001. In these studies,
the focus was on FAS and PFAS involving all the consenting grade 1 learners in the study
area.
Since 1997, various prevalence studies in SA have revealed FAS rates as high as 26
per 1 000 in Gauteng[13]; 64, 74.7 and 119.4 per 1 000 in Upington, Kimberley and De
Aar, Northern Cape respectively,[14,15]; 6.7, 9.6 and 100 per 1 000 in the Saldanha Bay
Municipality, the Witzenberg sub-district and Aurora on the West Coast, respectively[16]
and 290 per 1 000 in the Winelands area.[1]7 The SA studies involve all the cultural
groups living in these rural, peri-urban and urban communities (Fig 1).
Two more evaluations are currently underway in a rural area in the Northern Cape
and an urban area in the Eastern Cape.
When compared to similar studies undertaken in other countries, such as the reported FASD rates of 10 - 15 per 1 000 in the USA,[18] 10 per 1 000 in Canada;[19] 35 per
1 000 in Italy;[20] 18 per 1 000 in France;[21] 20 per 1 000 in Poland[22] and 12 per 1 000 in
Croatia[23] the extent of the SA FASD challenge is self-evident.
In a 2015 study in a rural community in Australia, a FAS rate of 120 per 1 000 was
reported,[24] this being the first study outside of SA to report figures close to the SA
rates. In 2006, the National Institute on Alcohol Abuse and Alcoholism already raised
concern for this ‘large and rapidly increasing public health problem’.[25]

Methods
In all the SA community prevalence studies mentioned above, the prevalence of FAS
and FASD were determined by active case ascertainment, using a tiered screening and
diagnostic approach that was validated and used in SA before.[10,11] The studies were
conducted on invitation only. These invitations were received from government departments, local municipalities and/or community leaders. Approval was obtained from
the Health Research Ethics Committees of either the University of the Witwatersrand
(until 2005) or Stellenbosch University (since 2005) and the relevant Provincial Departments of Education in SA. All the studies involved grade 1 learners (school entry level, 6
years or older) attending all the schools in the research area, or from randomly selected
schools (Witzenberg sub-district). Parents/guardians of these children were invited to
enrol their children in the study by signing an informed consent form. They could withdraw their children at any time during the study. Demographic data pertaining to
names, addresses and dates of birth were obtained from the schools.
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Table 1. Key concepts and terms as described by Stratton (et al) from the Institute of Medicine in 1996
Prenatal alcohol exposure refers to the fetus being exposed to any amount of alcohol consumed by the
biological mother during her pregnancy.
Fetal alcohol spectrum disorders (FASD) is an umbrella term used for a group of permanent, life-long and
irreversible conditions caused by the teratogenic effects of alcohol on the fetus. The Institute of Medicine
acknowledges the following four categories:
• Fetal alcohol syndrome (FAS) is the most severe form of FASD with at least 2 characteristic facial features,
growth retardation (height and weight), head circumference <10th centile, and central nervous system
damage with neurodevelopmental delays. A history of regular and/or heavy maternal prenatal alcohol exposure may be present or unknown.
• Partial fetal alcohol syndrome (pFAS) is characterised by some of the discriminating facial features, as well as
growth retardation and neurodevelopmental delays. A confirmed history of prenatal alcohol use might be
present or not.
• Alcohol-related neurodevelopmental deficits (ARBD) refer to structural and/or functional central nervous
system damage with neurodevelopmental delays with a confirmed history of prenatal alcohol exposure.
• Alcohol-related birth defects (ARBD) are characterised by congenital skeletal, cardiac, eye, kidney or other
organ imperfections with a confirmed history of prenatal maternal alcohol use.

Figure 1. FAS prevalence study sites and rates per 1 000 live births.
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Screening and clinical assessments
A research team visited the schools on pre-arranged dates; parents/guardians were
encouraged to attend these sessions. Members of the research team were blinded to
the findings of other team members throughout the studies. Anthropometric assessments of head circumference (OFC) growth and height, as well as general physical examinations, were undertaken by Primary Healthcare nursing professionals with the
support of community workers. As many of the studies were conducted in underresourced areas, the physical examinations were important and detected a number of
health and psychosocial problems unrelated to FASD. All of these were managed by the
research team or through referrals if the relevant resources were available. The Centers
for Disease Control and Prevention clinical growth charts were used to determine individual learners’ centiles.[26] If a learner’s measurements were ≤10th centile on OFC
and/or height and weight, he/she was referred for a dysmorphology exam by an experienced medical doctor (also qualified as a human geneticist and paediatrician). The
Hoyme checklist[27] was adapted to develop a standardised assessment tool yielding a
dysmorphology score with a maximum of 50. The dysmorphology features included the
primary facial features of FAS such as short palpebral fissures, narrow upper vermillion
border, smooth philtrum of the upper lip.[15] School educators could also refer consented grade 1 learners with learning, health or psychosocial problems.
Learners with a dysmorphology score of 11/50 or higher were referred for neurodevelopmental assessments and maternal interviews. All the grade 1 learners, irrespective
of whether they participated in the study or not, received refreshments (fruit juice and
a muffin).

Maternal interviews
Community workers were trained to use standardised questionnaires to interview biological mothers or guardians. The questionnaire was developed and refined by May and
Viljoen[28-30] and further adapted in an unpublished Masters study.[31] Information was
gathered to determine maternal risk factors before, during and after the gestation of
the index child, pertaining to the mother’s nutritional and health status, alcohol and
nicotine usage, socioeconomic status, educational level, and the child’s birth weight and
health status immediately after birth. During the interview, both the interviewer (community worker) and the mother/guardian were unaware of the FASD-status of the child.
Interviewees received a food voucher (ZAR85) to be used at a local food store as an
incentive.
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Neurodevelopmental Assessments
Neurodevelopmental assessments were done by trained psychologists and an occupational therapist, using the Griffiths Mental Developmental Scales-Extended Revised
(GMDS-ER).[32] Six developmental domains, namely locomotor (gross motor skills), eyehand (fine motor coordination), personal-social (adaptive functioning), hearing-speech
(verbal ability), performance (pattern construction and speed of performance) and
practical reasoning (numerical, time and spatial concepts) were assessed.[15] For each
domain, raw scores were converted to z-scores and ultimately a GQ. (general quotient
as an aggregated scored based on all 6 sub domains on which the learner is tested).
Two or more standard deviations below the mean of the GMDS-ER were indicative of a
significant delay.[33]

Case conference
Final diagnoses were made in a case conference, using the Hoyme criteria[27] for the
diagnostic categories FAS, pFAS, ARBD, ARND and ‘not FASD’.
To verify a diagnosis of FAS, at least two of the three discriminating facial features,
plus growth retardation and neurodevelopmental delay with or without prenatal alcohol exposure, were required. pFAS was diagnosed when two of the three FAS facial
features were present, as well as growth retardation and neurodevelopmental delay,
plus a maternal history of alcohol consumption during pregnancy. To confirm a diagnosis of ARND, confirmed maternal alcohol use and neurodevelopmental delays, unrelated
to any other reason, were required. A diagnosis of ARBD was made when a birth defect
such as a heart murmur was present, as well as a history of prenatal alcohol
exposure.[15,16,27]
Due to limitations related to the study and the instruments used, the primary focus
was on the identification of FAS. The researchers therefore acknowledge that most
cases of ARND, and ARBD, and even some cases of pFAS, were missed. Therefore, the
FASD rates in the research sites could in fact be higher than reported.

Discussion
The published FASD prevalence rates in SA unfortunately indicate that our country has
the highest reported rates of this permanently crippling but totally preventable condition. In some of the researched areas, the prevalence of FASD is higher than the
HIV/AIDS or tuberculosis rates, but it is yet to be acknowledged as a public health priority by the National Department of Health. Governmental prevention and awareness
programmes are limited to a few high-risk areas in the Northern Cape (Kimberley, De
Aar and Upington) and the Western Cape (Witzenberg and West Coast). The greatest
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awareness initiative at present in SA is, as controversial as it might be, driven by the
wine and beer beverage industry. This is despite the constant threat of the National
Minister of Health to ban alcohol advertising in SA. With the exception of the Vredenburg/Saldanha Municipal area in the Western Cape, the industry is currently funding all
the FASD training in SA provided to government employees in the Northern, Eastern
and Western Cape Provinces.
The unfortunately delay in the acknowledgement of this devastating, but highly preventable disorder and the reluctance to take action is costing the current and future
communities in SA dearly. The cost to families, communities and the country at large
has a lifelong crippling effect on the psychosocial, vocational and overall wellbeing of
the nation. A concerted effort involving the relevant government departments, civil
society, private industry and the SA community at large is needed to break the cycle of
misfortune perpetuating the ever-increasing FASD epidemic in SA.
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Abstract
Background. Fetal alcohol syndrome (FAS) is common in parts of South Africa and rural
residence is a frequently cited risk factor. We conducted a FAS school prevalence survey
of an isolated rural community in the Western coast district of Western Cape province,
obtaining the first directly measured rate of FAS and partial-FAS in a local rural setting.
Methods. The study area (Aurora village), a community of about 2500 people in a grainproducing area, has a single primary school. All learners were eligible for study inclusion. Initial anthropometry screening was followed by a diagnostic stage entailing examination by a dysmorphologist for features of FAS, neurodevelopmental assessment, and
an interview assessing maternal alcohol consumption.
Results. Of 160 learners screened, 78 (49%) were screen-positive, of whom 63 (81%)
were clinically assessed for FAS. The overall FAS/partial FAS rate among the screened
learners was 17.5% (95% confidence interval=12.0%-24.2%), with 16 children having
(10.0%) FAS and 12 (7.5%) partial FAS. High rates of stunting, under-weight and microcephaly were noted in all learners, especially those with FAS or partial FAS. Five (18%)
mothers of affected children were deceased by the time of assessment.
Conclusion. We describe very high rates of FAS/partial-FAS in an isolated rural part of
the Western Cape not located in a viticulture region. Our study suggests that prevalence
of FAS may be very high in isolated communities, or in particular hot-spots. It adds to
the growing evidence that is a significant, and underestimated, health problem in South
Africa. Expanded screening and surveillance programmes, and preventive inventions,
are urgently needed.
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Fetal alcohol ayndrome (FAS) and the less severe fetal consequences of maternal drinking, collectively described as fetal alcohol spectrum disorders (FASD), are endemic in
impoverished communities of the Western and Northern Cape Province [1-4]. Over the
past decade, levels of FASD ranging between 40.5 and 119.4 per 1000 have been documented in several parts of these provinces [1,4]. A recent study examined the prevalence
of FASD (which is a broader and less well defined group) in an area of the Western
Cape, and estimated the prevalence at between 135.1 and 207.5 per 1000 [5].
Heavy alcohol intake during pregnancy, usually in a binge-drinking pattern, occurs in
over 20% of women in the Western Cape [6]. Drinking in pregnancy remains a problem
despite considerable media attention, some efforts by the national government to limit
alcohol harm [7], and isolated initiatives to increase universal and other prevention activities in these provinces [8]. Heavy drinking has been socially entrenched and ‘normalised’
through a centuries-old history including, but not restricted to, the dop system. For
many women, the underlying social-determinants of heavy alcohol consumption remain
largely unchanged. These include poor socio-economic conditions, single parent families, low levels of maternal education, concomitant use of tobacco and other substances, low religiosity and lack of alternative recreational opportunities [6,9].
Most surveys have been conducted in small towns, and have consistently shown
that FASD is more common where mothers were resident in a rural area at the time of
pregnancy [1-3]. To date, no studies have directly documented FASD rates in entirely
rural or remote parts of the country. In 2008, community leaders of a rural area in the
West Coast district of the Western Cape invited our research team to assess levels of
FASD, as well as substance use in pregnancy. The study thus aimed to document the
prevalence and risk factors for FASD in this isolated rural community, and to provide
information to assist the community to advocate for increased resources to counter
substance use and related problems in the area.

Methods
The study site is a rural village, Aurora, of approximately 2500 inhabitants. The population works mostly as seasonal labourers in surrounding farming areas. These are involved in potato and grain production, as occurs in many other parts of the West Coast
district. There is one school in the area (Grade 0–7), at which the parents/guardians of
all learners were invited to enrol in the study. Workshops were held with about 220
people to generate awareness of the study, with involvement of community and local
government leaders, including social workers, police officers, health workers, community leaders and educators from the school. The school principal and educators also attended a course on how to manage children with FASD in the classroom.
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FAS diagnosis process
Prevalence of FAS and partial FAS was determined by active case ascertainment using a
validated two-tier screening method1. This entails an initial screening stage, followed by
a comprehensive diagnostic stage (clinical evaluation, neurocognitive assessment and
maternal interview). In the first stage, school pupils were screened by a professional
nurse, who measured height, weight and head circumference (HC), using standard
methods. Children ≤10th percentile of the National Center for Health Statistics charts
for height and weight, or ≤10th centile for HC, were considered screen-positive and
invited to the second stage.
The diagnostic stage entailed assessment by an experienced dysmorphologist (DV)
for clinical features of FAS [10]. The clinical diagnosis of FAS/partial FAS was substantiated by a battery of neurodevelopmental tests. Positive evidence of neurological abnormality required an HC ≤10th centile, the presence of ‘hard’ signs on neurological examination, or significant abnormalities on neurocognitive assessment (below average in
more than 4 of 10 tests) using the Griffiths Mental Development Scale [11].
Trained interviewers completed a semi-structured questionnaire with the mother
(or guardian) of screen-positive children. Interviews were in the home language of participants and focused on drinking habits during the index pregnancy, which was elicited
using a timeline follow-back method [12].
The final diagnosis, based on criteria published by Hoyme et al (2005),[10] was made
by bringing together all data from the clinical evaluation, the neurodevelopmental profile and maternal history. Final diagnostic categories were FAS and partial FAS. The clinical diagnosis of FAS, but not partial FAS, is considered distinctive even in the absence of
a history of maternal alcohol use.

Study ethics and data management
Permission was obtained from the Department of Education (Provincial and District) to
evaluate learners and informed consent was given by the parents or legal guardians of
each child. If consent was given but the child was not present for clinical or neurodevelopmental assessment, two further attempts were made to assess the child. Similarly,
three attempts were made to secure maternal interviews.
A trained counsellor communicated the FASD diagnosis to the parents or guardians,
as well as its implications and a proposed intervention tailored to each child. Children
identified as having FAS/partial FAS were referred to local government services, including speech and hearing therapists, occupational therapists, physiotherapists and social
workers. With parental permission, school personnel were informed of each child’s
FASD status in order to facilitate educational support and further remedial assessment.
Children with other medical conditions were linked with local and regional medical
services, as required.
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Intercooled Stata 12.1 (Stata Corporation, College Station, USA) was used for statistical analysis. For analysis of categorical variables, the chi-square test was used, while
for continuous variables we used an unpaired Student’s t-test or Mann-Whitney U-test
for normally and non-normally distributed data, respectively.
Table 1. Characteristics of Grade 0-7 learners with fetal alcohol syndrome
Variable

All Grade 0-7 learners Children without
(n=160)
FAS/PFAS (n=132)

Children with
FAS/PFAS (n=28)

P

Sex n/N (%)
Female
Male

80/160 (50.0)
80/160 (50.0)

67/132 (50.8)
65/132 (49.2)

13/28 (46.4)
15/28 (53.6)

0.68

Age (years) n/N (%)
4.8-8
9-11
12-16

59/160 (37.8)
53/160 (33.6)
48/160 (28.6)

47/132 (35.6)
45/132 (34.1)
40/132 (30.3)

12/28 (42.9)
8/28 (28.6)
8/28 (28.6)

0.75

School grade n/N (%)
0-1
2-4
5-7

52/160 (32.5)
53/160 (33.1)
55/160 (34.4)

40/132 (30.3)
44/132 (33.3)
48/132 (36.4)

12/28 (42.9)
9/28 (32.1)
7/28 (25.0)

0.37

Weight for age
median z-score (IQR)

-1.2 (-2.1 to -0.5)

-1.0 (-1.7 to -0.4)

-2.4 (-2.9 to -1.9)

<0.001

Height for age
median z-score (IQR)

-1.2 (-1.9 to -0.7)

-1.0 (-1.8 to -0.5)

-2.1 (-2.5 to -1.5)

<0.001

BMI for age
median z-score (IQR)

-0.7 (-1.4 to -0.1)

-0.6 (-1.3 to 0.1)

-1.4 (-2.1 to -0.7)

0.001

Head circumference
3rd-10th centile n/N (%)
≤3rd centile n/N (%)

20/160 (12.6)
30/160 (18.9)

13/131 (9.9)
13/131 (14.0)

7/28 (25.0)
17/28 (60.7)

<0.001

IQR = inter-quartile range; BMI = body mass index, FAS = fetal alcohol syndrome, PFAS = partial fetal alcohol
syndrome

Results
Consent for participation in the study was sought for all 171 learners in the school, and
160 consenting learners were available for anthropometric screening. Of 160 screened
learners, 78 (49%) were screen positive on anthropometry, with 60 (38%) falling below
the 10th centile for both height and weight. Status regarding FAS/partial FAS diagnosis
was determined for 63 children (81% of screen-positives) (Table 1). Fifteen learners
could not be clinically assessed because they were absent from school on all follow-up
visits made to assess them.
The screened group, who were all of mixed ancestry, were aged 4.8 to 16.4 years.
About 9% (14/160) of learners were older than 14 years. Exactly half the pupils were
male, though females predominated in grades 0 and 1 (62%, 32/52; p=0.04).
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In the group of the 160 learners screened, based on full assessment, 16 FAS and 6
PFAS cases (13.8%; 95% CI = 8.8%-20.0%) were ascertained based on full clinical assessment. Mean dysmorphology score for the 16 confirmed FAS children was 17.1
(SD)±2.2 and 9.1 (SD)±4.5 for children with PFAS. A further 6 were suspected of having
partial FAS based on facial features of FAS, HC <10th centile, and positive history of maternal alcohol use, but did not have a neurodevelopmental assessment.
Table 2. Characteristics of Grade 0-7 learners with fetal alcohol syndrome
Variable

All Grade 0-7 learners Children without
(n=160)
FAS/PFAS (n=132)

Children with
FAS/PFAS (n=28)

P

Sex n/N (%)
Female
Male

80/160 (50.0)
80/160 (50.0)

67/132 (50.8)
65/132 (49.2)

13/28 (46.4)
15/28 (53.6)

0.68

Age (years) n/N (%)
4.8-8
9-11
12-16

59/160 (37.8)
53/160 (33.6)
48/160 (28.6)

47/132 (35.6)
45/132 (34.1)
40/132 (30.3)

12/28 (42.9)
8/28 (28.6)
8/28 (28.6)

0.75

School grade n/N (%)
0-1
2-4
5-7

52/160 (32.5)
53/160 (33.1)
55/160 (34.4)

40/132 (30.3)
44/132 (33.3)
48/132 (36.4)

12/28 (42.9)
9/28 (32.1)
7/28 (25.0)

0.37

Weight for age
median z-score (IQR)

-1.2 (-2.1 to -0.5)

-1.0 (-1.7 to -0.4)

-2.4 (-2.9 to -1.9)

<0.001

Height for age
median z-score (IQR)

-1.2 (-1.9 to -0.7)

-1.0 (-1.8 to -0.5)

-2.1 (-2.5 to -1.5)

<0.001

BMI for age
median z-score (IQR)

-0.7 (-1.4 to -0.1)

-0.6 (-1.3 to 0.1)

-1.4 (-2.1 to -0.7)

0.001

Head circumference
3rd-10th centile n/N (%)
≤3rd centile n/N (%)

20/160 (12.6)
30/160 (18.9)

13/131 (9.9)
13/131 (14.0)

7/28 (25.0)
17/28 (60.7)

<0.001

IQR = inter-quartile range; BMI = body mass index, FAS = fetal alcohol syndrome, PFAS = partial fetal alcohol
syndrome

Despite the lack of a neurodevelopmental assessment, they had sufficient features to
meet the Hoyme criteria for partial FAS or FAS [9]. They were assigned as partial FAS
cases, and included as such for further analysis, bringing the total to 28 affected children (17.5%; 95% CI 12.0%-24.2%).
No associations were detected between having FAS/ partial FAS and gender or
grade. Children with FAS were a median 8.5 years old, while other children were a median 10.0 years (p=0.09). The median body mass index of children without FAS/ partial
FAS was 15.8kg/m2 (IQR 14.6-17.5), compared to a median 14.7kg/m2 in children with
FAS/partial FAS (IQR 13.7-15.6; p=0.001). The whole cohort of children, and especially
those with FAS/partial FAS, showed very high levels of stunting and under-weight for
age (Table 1).
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Five (18%) of the mothers of the 28 cases of FAS/partial FAS had died, and in 2 instances the father was also known to have died. The study team referred 20 children to
the school psychologist.

Discussion
Researchers have previously noted that levels of FAS/partial FAS in parts of the Western
and Northern Cape provinces are several-fold higher than elsewhere in the world3. Our
data represent the first directly measured FAS/partial FAS prevalence data from an
entirely rural community in South Africa, and demonstrate levels that are high even
compared with similar local studies.
Table 2 shows FAS rates across published school prevalence studies in South Africa.
Although direct comparisons between studies can be misleading, these school surveys
all used similar methodologies, except that ours is the only study to include learners
who are beyond first grade (there was, however, no significant difference in the prevalence of FAS across school grades).
Though the FAS rate of 10% in Aurora is very high, the true scale of overall FASD is
certainly considerably higher. A further 7.5% were assessed as having FAS/partial FAS,
although this assessment was complicated by some participants not completing all
study procedures. This stemmed mostly from truancy from school (teachers suspected
a high FASD rate amongst truant children). In addition to study-specific issues, it is likely
that FASD prevalence studies inherently underestimate its prevalence because of the
difficulties in diagnosing cases without typical facial features, and as children get older12. In this regard, the high rate of non-syndromic microcephaly found in ‘unaffected’
children may relate, in part, to sub-clinical cases of FASD.
Table 3: FAS prevalence rates from studies among school children in diverse South African communities
Site (reference)

Site description

Viticulture area
(Y/N)

FAS cases*/Sample size**
(Cases per 1000)

Gauteng (13)

Metropole

N

16/830 (19.3)

Wellington, Western Cape (1)

Town

Y

46/992 (46.5)

Wellington, Western Cape (2)

Town

Y

64/863 (74.2)

Wellington, Western Cape (3)

Town

Y

55/818 (67.2)

Upington, Northern Cape (4)

Town

Y

69/1299 (53.1)

De Aar, Northern Cape (4)

Isolated town

N

54/536 (100.7)

Aurora, Western Cape (current study)

Isolated village

N

16/160 (100.0)

*Excludes PFAS cases, ** To maximise comparability, data are restricted to fully assessed FAS cases divided by
the number actually screened

The high prevalence of FAS/PFAS found in the isolated village of Aurora is consistent
with (i) the rural-urban gradient in FAS prevalence shown in Table 2, (ii) studies that
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show a higher FAS/partial FAS rate in children born in rural than urban areas [1-4]; and
(iii) evidence that binge drinking is more prevalent in rural (20%) than urban informal
(16%) and urban formal (15%) areas [15]. FASD also, appears more prevalent in very
isolated communities - the communities with the highest published prevalence of
FAS/PFAS (Aurora and De Aar), are very geographically isolated. Conversely, high rates
do not appear to relate to the presence of viticulture in an area.
Despite mounting evidence from school surveys and other sources that FASD is a
significant public health problem, it remains under-recognised. For example, the Western Cape Burden of Disease study considered FASD only inasmuch as it is a cause of low
birth weight, rather than as a significant cause of morbidity, mortality and disability in
its own right [16]. In part because it is under-recognised, there is a dearth of local
measures aimed at preventing FASD, despite international acceptance of the utility of a
range of interventions to reduce alcohol-related harm, ranging from policy and community level approaches, to setting-specific approaches such as ‘brief interventions’ in
prenatal care [17]. As a local example of a successful intervention, we have reported a
30% reduction in FAS/PFAS rates associated with a community-level intervention comprising intensive ‘universal prevention’ measures [8].
Interventions within the health sector that should be implemented, upgraded or urgently investigated include: strengthened family planning services; improved antenatal
education regarding the risks of drinking; identification of risky drinking in pregnancy
and implementation of brief interventions to reduce it; strategies aimed at early identification of FASD to allow early intervention in the child and prevention of recurrence in
future children; and national-level surveillance of risky drinking and FASD rates to improve data on the problem of FASD.
Table 2 indicates that, although there is a high level of FAS in many parts of South
Africa, the prevalence is heterogeneous. There is a need for a systematic approach to
determining overall FASD levels in the country that is both wide is scope, but also provides local actionable detail in higher-risk areas. We recommend repeated surveillance
of a systematic sample of schools and/or antenatal clinics across the country, which
would allow for provincial and national baseline rates to be established and monitored
over time, and would inform more intensive and cost-effective targeting of communities at highest risk.
We found nearly one in five of mothers to children with FAS/partial FAS were deceased. This phenomenon has not been studied in detail to date, although it is noteworthy that the three Wellington studies [1-3] reported significant maternal mortality for
FAS/PFAS children. Collectively they report 13 (7%) maternal deaths among 185 mothers of children with FASD by the time the index cases were assessed at about 7 years of
age. Causes of death, where known, appeared to be associated with alcohol-use, including: accidents such as house fires; homicide and other violent death; pulmonary tuberculosis and liver disorders. These data are consistent with evidence that binge-drinking,
in addition to being associated with FASD, is also strongly associated with unintentional
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injury, interpersonal violence, unsafe sex and other negative health consequences for
adults [19,20]. A case of FASD should therefore be considered a marker for adverse maternal health consequences.
This study aims to benefit the local population, NGOs, community-based organisations, as well as government departments, specifically: Health, Education, Social Services and Agriculture. The study heightened the community’s awareness of substance
abuse problems and FASD in particular. Although this district has not featured on the
government’s priority list for high-risk substance abuse areas and/or other health needs
to date, the community specifically requested that the study findings be publicised and
used to rectify this omission. Findings will also inform development of a comprehensive
NGO-led intervention to address these local problems.
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Abstract
Background: Fetal alcohol spectrum disorder (FASD) and fetal alcohol syndrome (FAS)
are common in some South African populations, notably those of mixed ancestry descent in rural areas and small towns. Little is known about FAS/FASD prevalence in the
majority of South Africans: city-dwellers of Black African ethnicity. The current study
describes prevalence of FAS in a South African city, comparing two suburbs with predominantly mixed ancestry (Roodepan) and Black African (Galeshewe) populations that
house over 60% of the city population.
Methods: We conducted a tiered, active case-ascertainment study for prevalence of
FAS, and also detected some less clinically specific FASD cases. All first grade learners in
the two suburbs were eligible for anthropometric screening, and screen-positive learners were assessed for dysmorphic features of FAS. Those with suggestive clinical features received neurocognitive assessment, and maternal or collateral interview. Final
diagnosis was made following a case conference.
Results: Complete ascertainment of FAS status was made in 1503 (94.7%) of 1587 eligible learners (435 in Roodepan and 1152 in Galeshewe). Overall, FAS was diagnosed in
83 (5.5%, 95%CI=4.4-6.8%) learners and FASD in 96 (6.4%, 95%CI=5.2%-7.7%). Levels of
FAS were high in both areas: 26 (6.3%, 95%CI=4.3%-9.1%) learners from Roodepan,
compared to 57 (5.2%, 95%CI=4.0%- 6.7%) from Galeshewe (p=0.39). No cases were
previously diagnosed. The mortality rate for mothers of FASD children from Galeshewe
was 19 of 65 (29%), compared to 3 of 31 (9.7%; p=0.03) for Roodepan. Interviewed
mothers in Galeshewe were older and had higher BMI.
Conclusion: Prevalence of FAS is high in both Galeshewe and Roodepan, and the lack of
prior diagnoses indicates that awareness remains low. The maternal mortality rate was
especially high in Galeshewe. The unexpectedly high burden of FAS in an urban area
with predominantly Black African population mandates extension of surveillance and
intervention measures in Southern Africa.
Key words: Fetal Alcohol Syndrome; South Africa; Prevalence; Ethnicity; Alcohol
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Fetal alcohol syndrome (FAS) and fetal alcohol spectrum disorder (FASD) more broadly,
result from the adverse effects of alcohol on the developing fetus, and constitute an
important cause of developmental disability worldwide (Jonnsen et al, 2014). The primary risk factor for FASD is alcohol consumption by pregnant women, especially in a
regular and heavy episodic drinking pattern, but multiple environmental cofactors are
important and it is more common in women of low socio-economic status (Abel and
Hannigan, 1995; May and Gossage, 2011; May et al, 2013a). Genetic factors may also
predispose to FASD (Khaole et al, 2004; Warren and Li, 2005).
Rates of FASD vary between ethnic groups - for example, in the USA there is an increased risk among Native Americans and Blacks, compared to Whites and Hispanics
(Chartier et al, 2013). Ethnicity however is a complex concept that encompasses ancestry, national group, birthplace and language - each of which could have distinct relationships to alcohol-related harm (Cheung, 1993). This makes it difficult to determine
whether ethnic variation in FAS prevalence relates to drinking behaviour and associated
cultural or historical factors, or to environmental and even genetic cofactors. Nonetheless, ethnicity is a commonly used demographic indicator and it is therefore important
to explore the extent to which it serves as a risk factor for FAS in a particular environment.
FAS and FASD occur with very high prevalence in some South African populations
(May et al 2000, Viljoen et al 2003, Viljoen et al 2005, May et al 2007, Urban et al 2008,
May et al 2013b, Olivier et al 2013), but nationwide data are not available. To date, FAS
prevalence studies in South Africa have almost exclusively targeted populations with
two demographic characteristics believed to confer increased risk: (1) residents of rural
areas or small towns; and (2) areas with populations comprising predominantly the
mixed ancestry minority group, designated officially as ‘Coloured’. However, the South
Africa population is 79% Black African and only 9% Coloured, and currently over 60% of
the population is urbanized due to rapid urbanization in the last 3 decades (Statistics
South Africa, Census 2011). See the footnote for a fuller description of the ‘Coloured’
and “Black African’ population groups in South Africa.
Alcohol abuse is common among adults in South and Southern Africa (World Health
Organization, 2014), and risky drinking is among the commonest modifiable risk factors
for ill-health in the region (Lim et al, 2012). Two national surveys found that 15-19% of
Black African women reported ever drinking alcohol, a rate approximately half that of
Coloured women (Parry et al, 2005; Department of Health and Medical Research Council, 2007). Among Black African women, alcohol consumption was higher if they were
urbanized, and risky weekend drinking was a common drinking pattern. Morojele et al
(2009) also found significant rates of risky drinking among urban Black African women.
The evidence regarding FAS prevalence in city-dwelling and Black African populations of South Africa is limited to a single study in metropolitan Gauteng (Viljoen et al,
2003). This study found 1.9% prevalence of FAS among 830 first grade learners, with
1.7% prevalence in the subset of 414 learners from two predominantly black African
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suburbs. The small sample size did not allow for extrapolation to the whole metropole,
with over 8 million Black African inhabitants.
The current study, conducted at the request of the Northern Cape provincial government, aimed to describe the prevalence of FAS in an urban centre where risky drinking is believed to be common. Two suburbs were selected for the study, with predominantly Coloured and Black African populations respectively.

Materials and methods
Study Population
The study was conducted at primary schools in the Galeshewe and Roodepan suburbs
of Kimberley, the capital city of the sparsely populated Northern Cape province of South
Africa. Kimberley has 236,000 inhabitants, and is among the oldest towns in the interior
of the country. It developed during the diamond rush of the 1870s and diamond mining
has been the backbone of its economy, which has stagnated in recent decades due to
downscaling of mining operations.
Galeshewe developed during the diamond rush and is among the oldest ‘townships’
in South Africa, dating to the 1880’s (the term township refers to a high density suburb
set aside for Black South Africans, often in the Apartheid era). It has a population of
118,000 people (Sol Plaatjie Municipality, unpublished data) with an ethnic composition
of 92% black African, 7% Coloured and <1% other; by first spoken language the composition is: 71% indigenous African languages, 25% Afrikaans and 3% English (Statistics
South Africa, Census 2011). Most housing is formal and it is relatively well-serviced.
There is little economic activity in Galeshewe itself, and a high level of unemployment
and concomitant social problems including risky drinking and domestic violence (Department of Provincial and Local Government, unpublished data).
Roodepan was established as an area for Coloured people under the Apartheid
Group Areas Act in 1975 (unpublished data, B Nagel, Africana Museum, Kimberley).
Although of much more recent origin than Galeshewe, Roodepan is characterised by
similar socio-economic conditions. The population of 27,500 people (Sol Plaatjie Municipality, unpublished data), is predominantly of Coloured ethnicity (83%), with 12% Black
African and 5% other. Afrikaans is the first spoken language for 84%, 5% speak indigenous African languages, 9% English, and 2% other (Statistics South Africa, Census 2011).

Study Participants and Recruitment
The study took place from March 2012-November 2013 in all 11 primary schools in
Galeshewe and all 3 primary schools in Roodepan. All first grade children were eligible
for inclusion.
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Study Process
The prevalence of FAS was determined by active case ascertainment, using a tiered
screening and diagnostic method that was previously validated and used in South Africa
(May et al, 2000; Viljoen et al 2005). The process includes an initial screening stage
(anthropometric measurement), followed by a comprehensive diagnostic stage (clinical
evaluation, neurocognitive assessment and maternal interview) for screen-positive
individuals.

Anthropometric Screening
Study nurses obtained anthropometric measurements. Using standard methods, height,
weight and head circumference (HC) were measured. Children who were ≤10th percentile of the CDC clinical growth charts for height and weight (Centers for Disease Control,
2000), or alternatively ≤10th centile for HC (using charts of Nellhaus, 1968), were offered clinical assessment.

Clinical Evaluation
Screen-positive children were assessed by an experienced dysmorphologist for dysmorphic features of FAS and neurological signs. To standardise assessment of dysmorphic features, a checklist was used that yielded a ‘dysmorphology score’ with a
maximum of 50, which was adapted from that of Hoyme et al (2005). These features
included the primary facial features of FAS, namely smooth philtrum of the upper lip,
narrow upper vermilion border, and short palpebral fissures (≤10th centile for age using
the chart of Thomas et al, 1987). Positive evidence of neurological abnormality required
an HC <3rd centile or the presence of ‘hard’ signs on neurological examination.
Children with at least two of three primary facial features of FAS, or neurological abnormality, went on to a full neurocognitive assessment, and an interview was conducted with a parent or guardian.

Neurocognitive Assessment
Neurocognitive assessments were conducted by a psychologist and occupational therapist experienced in developmental assessment. The Griffiths Mental Developmental
Scales – Extended Revised (GMDS-ER) were used to assess neurodevelopment (Griffiths,
1970; Preston, 2006). The GMDS-ER assesses six developmental domains from infancy
to middle childhood and the general quotient (GQ) is a composite of the six subscale
scores, namely: locomotor (gross motor skills), personal-social (adaptive functioning),
hearing-speech (verbal ability), eye-hand (fine-motor co-ordination), performance (pattern construction and speed of performance) and practical reasoning (numerical, time
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and spatial concepts). Raw scores were converted into z-scores for each subscale as
well as for the GQ. The z-scores are considered significantly delayed if they are 2 or
more standard deviations below the mean of the GMDS-ER norms (Luiz et al, 2006). For
the study, neurodevelopment was considered delayed if the z-score for either the GQ or
for at least two subscales was significantly delayed.

Maternal Interview
Three community workers, trained as interviewers, completed a structured questionnaire with mothers of children. Interviews obtained data on demographics, socioeconomic status, alcohol consumption and other risk factors for having a child with
FAS/PFAS. History of alcohol consumption was elicited using a validated timeline followback method (Sobell et al, 2001). A shorter ‘collateral’ interview was used with a close
family member, or other informant, if the mother was untraceable. This focused on
reasons for the mother’s unavailability, and whether she used alcohol during the index
pregnancy.

Final Diagnosis
A final diagnosis was made following a case conference. The final diagnostic categories
were ‘FAS’, ‘partial FAS’, ‘alcohol-related neurodevelopmental deficit’ (ARND), ‘alcoholrelated birth defects’ (ARBD) or ‘not FASD’. The modified Institute of Medicine criteria
(Hoyme et al, 2005) were used to define diagnostic categories. A diagnosis of FAS required at least two of the three primary facial features, together with growth retardation and either neurological or neurocognitive abnormalities, with or without a history
of alcohol use. A diagnosis of partial FAS required at least two of the three FAS facial
features and one of growth retardation, neurological or neurocognitive abnormality. In
addition, we required a history of alcohol use in pregnancy for this diagnosis to be
made. The clinical diagnosis of ARND required a history of alcohol use in pregnancy, and
otherwise unexplained neurological, cognitive or behavioural abnormalities. It is important to note that the aim of this tiered study methodology is primarily to detect
cases of FAS, and it is expected to miss some cases of partial FAS and most cases of
ARND.

Ethics and Health Care
The Premier of the Northern Cape Province requested the study and the provincial
Department of Social Development funded it. Approval was obtained from the Departments of Education, Health and Social Development. Informed consent was obtained
from a parent or guardian for all participating children. Consent forms were sent from
schools to parents. A home visit was conducted if parents did not respond to a second
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reminder, to ensure that learners whose parents were illiterate were not excluded from
the study. IRB approval was granted by the Health Research Ethics Committee of the
University of Stellenbosch (Approval number N13/01/008).
Permission was obtained from the Department of Health of the Northern Cape Province for children with developmental deficits, health and social problems to be referred
to local professionals and other services, including speech and hearing therapists, occupational therapists and physiotherapists, school psychologists and health care facilities.
With parental permission, school personnel were informed of each child’s diagnosis
to facilitate educational support, remedial assessment and follow-up by the Department
of Education.

Statistical Analysis
Intercooled Stata 13 (2013) was used for statistical analysis. For analysis of continuous
variables, we used an unpaired Student’s t-test or Mann-Whitney U-test for normally
and non-normally distributed data, respectively. The Mantel-Haenszel chi square or
Fisher’s exact tests were used for analysis of categorical data. These tests were used to
identify differences between the characteristics of children and of mothers of FASD
children in Roodepan and in Galeshewe.

Results
Participant Flow and Retention
Complete ascertainment of FAS status, requiring up to 3 visits, was made on 94.7% of
children (1,503 of 1,587; Fig. 1). Lack of diagnosis was mostly due to consent not been
given (77 of 1,587; 4.9%), with only a further 7 children not completing the study procedures. A total of 113 received full assessment comprising anthropometric measurement, dysmorphology examination, neurodevelopmental assessment and maternal
interview. Stratified by school, ascertainment for FAS status was over 90% for 12
schools and over 85% for the remaining 2 schools (Table 1).

Characteristics of Learners
The mean age of children at the beginning of the school year was 2.4 months higher in
Galeshewe than Roodepan (P<0.001) (Table3). There was a slight excess of males in the
whole study population, even higher among the learners with FASD (59 of 93, 61%
male). Dysmorphology data pertaining to all children who received dysmorphology
assessment, and dysmorphology and neurocognitive data for those with FASD, are also
summarized in Table 3. Of learners with FASD, over 90% had a z-score of 2 or more
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standard deviations below the GMDS-ER norms for the GQ, and for the language and
practical reasoning domains.

Prevalence of FAS and FASD
A FASD diagnosis was made in 96 children (6.4%) including 83 (5.5%) with FAS, 6 (0.4%)
with partial FAS, and 7 (0.5%) with ARND, and none with ARBD (Figure 1). No differences were detected between the FAS or FASD prevalence in Roodepan and Galeshewe.
Twenty learners with FASD were repeating first grade: 5 in Roodepan (16% of FASD
cases in Roodepan) and 18 (28%) in Galeshewe (p = 30, Fisher’s exact test) (Table 2). We
did not have information on whether any non-FASD children were repeating first grade,
and estimated the rate of FAS and FASD in new school entrants using the total number
of students as denominator.
In learners with FASD, the dysmorphology scores ranged from 10 to 28 of 50 (median = 16), and the GMDS assessments were: that 88 (94%) were severely delayed for GQ,
with 6 (16%) being less severely delayed.

Characteristics of Mothers of FASD Children
Interview data were obtained from mothers of learners with FASD (n=94), or mothers
and collateral informants (n = 94) (Table 4). In most cases, the collateral informant was
a family member, although two interviews were with a social worker. The reasons for
requiring a collateral informant were: 22 (23%) mothers were deceased, 9 (10%) had
abandoned the child, 6 (6%) learners had been removed by social services, and 7 (7%)
for other reasons, such as the mother working or studying elsewhere.
Women in Galeshewe were much more likely to use an indigenous African language
at home, and to report their ethnicity as Black African. Most women were currently
unemployed (Table 4) and, of 49 respondents, 22 (43%) gave their occupation as longterm unemployed, 16 (31%) as domestic workers, 9 (18%) blue-collar workers, 2 (4%)
office workers and 2 (4%) other, with no difference between suburbs (p = 0.21).
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Eligible for inclusion in study

n = 1587
77 did not consent

Received anthropometric screening

Anthropometric screen positive

1510 (95.1%)

492

5 did not receive dysmorphology assessment
Received dysmorphology examination 487 (99.0% of anthropometry positive)

Dysmorphology assessment positive

115

1 missed developmental assessment
1 missed interview and developmental
assessment
Received full FAS assessment

113 (98.3% of dysmorphology positive)

Diagnosis: FASD
FAS
Partial FAS
ARND

96 (6.4%)
83 (5.5%)
6
7

Figure 1. Participant flow chart
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Table 1. Prevalence of Fetal Alcohol Syndrome and Fetal Alcohol Spectrum Disorder Per School
School
N Grade 1
(R=Roodepan pupils
G=Galeshewe)

N classes N Screened N with study Age
(mean class (%)
endpoint
Mean (SD)
size)

FAS
prevalence
(as % of
screened)

R1

191

185 (97%)

185 (97%) 6.21(0.55)

9 (4.9%)

R2

103

3 (34)

89 (86%)

88 (85%) 6.17(0.60)

7 (8.0%)

8 (9.1%)

R3

141

4 (35)

137 (97%)

137 (97%) 6.18(0.58)

10 (7.3%)

10 (7.3%)

Roodepan
subtotal

435

12 (36.3)

26 (6.3%)
95%CI=4.29.2

31 (7.6%)
95%CI=5.210.6

G1

194

6 (32)

181 (93%)

180 (93%) 6.32(0.65)

G2

96

3 (32)

95 (99%)

95 (99%) 6.05(0.50)

G3

129

3 (43)

125 (97%)

G4

53

2 (27)

53 (100%)

G5

81

3 (27)

G6

35

G7

411 (94.5%) 410 (94.3%)

8 (4.4%)

13 (7.0%)

12 (6.6%)

0 (0%)

0 (0%)

125 (97%) 6.27(0.53)

2 (1.6%)

2 (1.6%)

53 (100%) 6.20(0.65)

3 (5.7%)

4 (7.5%)

73 (90%)

69 (85%) 6.60(0.75)

3 (4.1%)

3 (4.1%)

1 (35)

33 (94%)

33 (94%) 6.40(0.65)

1(3.0%)

2 (6.1%)

98

3 (33)

93 (95%)

92 (94%) 6.58(0.57)

11 (11.8%)

13 (14.0%)

G8

103

4 (26)

95 (92%)

95 (92%) 6.61(0.64)

7 (7.4%)

7 (7.4%)

G9

178

5 (36)

174 (98%)

174 (98%) 6.65(0.45)

9 (5.2%)

9 (5.2%)

G10

132

4 (33)

129 (98%)

129 (98%) 6.24(0.65)

12 (9.3%)

12 (9.3%)

G11

53

2 (27)

48 (91%)

48 (91%) 6.16(0.45)

1 (2.1%)

1 (2.1%)

Galeshewe
subtotal

1152

36 (32.0)

1099 (95.4%) 1093 (94.9%)

57 (5.2%)
95%CI=4.06.7

65 (5.9%)
95%CI=4.67.5

Total

1587

48 (33.1)

1510 (95.1%) 1503 (94.7%)

83 (5.5%)
95%CI=4.46.8

96 (6.4%)
95%CI=5.27.7
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Table 2. Characteristics of Learners Screened for Fetal Alcohol Syndrome in 2 suburbs of Kimberley
Both suburbs

Roodepan

Galeshewe

Descriptive data in all learners n = 1510

n = 411

n = 1099

Sex (% female)

715 (47.4%)

195 (47.4%)

520 (47.3%)

0.96*

6.34 years (0.61)

6.19 (0.57)

6.39 (0.62)

<0.001**

19.7kg (3.23)
74 (18.0%)

21.0kg (3.4)
108 (9.8%)

<0.001**
<0.001*

a

Mean age ^ (SD)

Weight
Mean (SD)
20.7kg (3.4)
th
<5 percentile (CDC, 2000; 182 (11.9%)
Kuczmarski et al., 2002))

p

Height
Mean (SD)
th
<5 (CDC, 2000)

116.9cm (6.0)
160 (10.6%)

115.0 (6.0)
61/411 (14.8%)

116.9 (6.0)
99/1099 (9.0%)

<0.001**
0.001*

Head circumference
Mean (SD)
rd
b
<3 percentile ~

51.5cm (1.7)
114 (7.5%)

51.4cm (1.8)
43 (10.5%)

51.6cm (1.6)
71 (6.4%)

0.06**
0.009*

n = 715
14.9 (1.8)
n = 795
15.1 (1.6)

n = 195
14.7 (1.8)
n = 216
14.9 (1.6)

n = 520
15.1 (1.8)
n = 579
15.2 (1.6)

n = 141

n = 346

BMI (Kg/m2)
Mean (SD) in females
Mean (SD) in males

Dyspmorphology Assessment n = 487
Data

0.008**
0.02**

Palpebral fissure length
Mean (SD)
<10th

24.3mm (1.8)
176

23.4mm (2.3)
68

24.6mm (2.1)
108

<0.001**
<0.001*

Clarren score philtrum of 45/5

128 (27.1%)

28 (20.6%)

100 (29.8%)

0.03*

Clarren score vermilion of 45/5
38 (8.0%)

21 (15.4%)

17 (5.1%)

<0.001*

Dysmorphology score
Mean (SD)

9.8 (4.8)

10.5 (5.1)

9.5 (4.7)

<0.001**

Dysmorphology data in
Learners with FASD

n = 96

n = 31

n = 65

Palpebral fissure length
Mean (SD)
<10th

22.8mm (2.0)
75 (78%)

21.9mm (1.4)
27 (87%)

23.3mm (2.1)
48 (74%)

0.001**
0.14*

Clarren score philtrum of 45/5

90 (94%)

27 (87%)

63 (97%)

0.06*

Clarren score vermilion of 45/5
32 (33%)

15 (48%)

17 (26%)

0.03*

Dysmorphology score
Mean (SD)

n=96
16.6 (3.6)

n=31
17.3 (3.8)

n=65
16.3 (3.5)

0.23**

z-Scores for GMDS-ER in
Learners FASD

n = 96

n = 31

n = 65

General quotient (GQ)
> -1.0
-1.0 to -1.9
< -2.0

2 (2%)
5 (5%)
89 (93%)

2 (6%)
2 (6%)
27 (87%)

0 (0%)
3 (5%)
62 (95%)

0.10***
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Both suburbs

Roodepan

Galeshewe

p

Locomotor
> -1.0
-1.0 to -1.9
< -2.0

64 (67%)
28 (29%)
4 (3%)

23 (74%)
6 (19%)
2 (6%)

41 (63%)
22 (34%)
2 (3%)

0.27***

Personal-social
> -1.0
-1.0 to -1.9
< -2.0

23 (24%)
39 (41%)
34 (35%)

10 (32%)
14 (45%)
7 (23%)

13 (20%)
25 (38%)
27 (42%)

0.14***

Language
> -1.0
-1.0 to -1.9
< -2.0

1 (1%)
2 (2%)
93 (97%)

0 (0%)
1 (3%)
30 (97%)

1 (2%)
1 (2%)
63 (97%)

0.69***

Eye-hand
> -1.0
-1.0 to -1.9
< -2.0

5 (5%)
23 (24%)
68 (71%)

4 (13%)
7 (23%)
20 (65%)

1 (2%)
16 (25%)
48 (74%)

0.08***

Performance
> -1.0
-1.0 to -1.9
< -2.0

42 (43%)
26 (27%)
28 (29%)

14 (45%)
7 (23%)
10 (32%)

28 (43%)
19 (29%)
18 (28%)

0.82***

Practical reasoning
> -1.0
-1,0 to -1.9
< -2.0

0 (0%)
5 (5%)
91 (95%)

0 (0%)
4 (13%)
27 (87%)

0 (0%)
1 (2%)
64 (98%)

0.04***

SD standard deviation.
*Chi-square test; **unpaired Student’s t-test; ***Fischer’s exact test.
a
Age at start of school year.
b
See reference Nellhaus (1968).
Table 3. Prevalence of fetal alcohol syndrome in two suburbs of Kimberley
Both suburbs
(n = 1503)

Roodepan
(n = 410)

Galeshewe
(n = 1093)

p

FASD prevalence

96 (6.4%)
95%CI=5.2%-7.7%

31 (7.6%)
95%CI=5.2%-10.5%

65 (5.9%)
95%CI=4.6%-7.5%

0.25*

FAS prevalence

83 (5.5%)
95%CI=4.4%-6.8%)

26 (6.3%)
95%CI=4.2%-9.2%)

57 (5.2%)
95%CI=4.0%- 6.7%)

0.39*

“Minimum” FASD
a
prevalence

73 (4.9%)
95%CI=3.8%-6.1%)

26 (6.3%)
95%CI=4.2%-9.2%)

47 (4.3%)
95%CI=3.2%-5.7%)

0.10*

“Minimum” FAS
a
prevalence

65 (4.3%)
95%CI=3.4%-5.5%)

23 (5.6%)
95%CI=3.6%-8.3%)

44 (4.0%) 95%CI=2.90%5.4%)

0.18*

*Chi-square test.
a
Excludes FASD-?FAS-affected participants who were repeating grade 1.

Maternal Alcohol and Substance Use
A history of drinking in pregnancy was given by 80 (87%) of 92 informants in total, and
by 45 (90%) of 50 mothers. Information regarding current drinking could only be ob-
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tained from mothers: of 48 maternal respondents, 44 (92%) had consumed alcohol in
the preceding 12 months (current drinkers). Of current drinkers, 29 (66%) indicated that
they drank more now than in the index pregnancy, and 36 (82%) that they had been
drunk at least once in the past year or couldn’t remember how often they had been
drunk. The women were primarily weekend drinkers, with only one woman reporting
daily drinking. The number of standard drinks they reported personally consuming per
drinking session were: 3-4 drinks in ten women (23%), 5-9 drinks in fourteen (32%), over
10 drinks in ten (23%), and ten women were uncertain (23%). One (2%) said she received alcohol as part of her salary.
In both Roodepan and Galeshewe, the commonest drink was commercial lager beer
[27/50 (54%)], followed by cider [10/50 (20%)]. In Galeshewe, 6 (17%) of 35 mothers
drank traditional (sorghum) beer and three (9%) drank spirits, whereas in Roodepan,
five (33%) of 15 drank wine. Women in Galeshewe were less likely to be smokers, and
no other substance abuse was reported.

Risk of FASD Recurrence
Mothers reported that 32 (64%) of 52 index pregnancies were unplanned. Of 48 maternal respondents, 25 (52%) were at risk of a further child with FASD, as they currently
used alcohol and were either pregnant (3 women; 6%), or sexually active and not using
contraception (22 women; 46%). A related point is that none of the interviewees were
aware of the index child having FAS/FASD prior to the diagnosis being made in the
study.

Discussion
Characteristics of the Study Population of Learners
This study focused on 2 low-income suburbs that comprise 62% of the population of
one of the secondary cities, and a provincial capital, of South Africa. Consistent with the
low-income setting, the rate of growth stunting (height <5th percentile) was high in both
suburbs. There was a higher prevalence of low height, weight and head circumferencefor-age, and lower mean BMI in schools with predominantly Coloured scholars. This
may relate in part to FASD, but may also indicate other environmental, nutritional, epigenetic and genetic differences between the communities.
The mean dysmorphology score was significantly higher for learners receiving assessments in Roodepan than Galeshewe, but not when only comparing children with
FASD between the two sites. It is unclear whether this relates to prenatal alcohol exposure, or for other reasons, such as possible ethnic variation.
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There was no significant difference in GQ between learners with FASD in the two
suburbs. A significant difference was detected for the practical reasoning domain,
though this may relate to the more frequent use of interpreters in Galeshewe. The vast
majority of learners were significantly delayed for language and practical reasoning,
compared to a minority with significant delay for the locomotor, personal-social and
performance domains. This is consistent with evidence from a prior study on South
African children with FAS that the predominant effect is on higher order cognitive function (Adnams et al, 2001).

Prevalence of FAS/FASD
The study found a very high prevalence of FAS/FASD (prevalence above 4% in all but 3
of 14 schools), in both communities. Since the study included all learners at all 14 primary schools in the study area, and FAS status was determined for almost 95% of learners, the study demonstrates clearly that FAS/FASD is a significant public health problem
in both communities. We noted that a number of learners with FASD were repeating
grade 1, thus possibly overestimating the FASD rates per age-cohort entering school.
We corrected for this by calculating rates of FASD excluding learners with FASD who
were repeating first grade - the reduced estimate for both FASD and FAS prevalence
remains above 4%, and not significantly different between the two communities.

FASD in a City Setting, and in Predominantly Black African Suburbs
Since the study area includes almost two thirds of the population of Kimberley, the
study provides evidence of a high rate of FAS/FASD within this city as a whole. The findings in Galeshewe are the first conclusive evidence that FAS/FASD is a sizeable public
health problem in a predominantly Black African community in South Africa.
The only prior study to assess rates of FAS in a South African city (Viljoen et al, 2003)
found 16 cases of FAS (1.9%, 95% CI = 1.2% to 3.1%) among 830 learners in four selected low income areas in metropolitan Gauteng, which includes the city of Johannesburg.
That study found 7 cases of FAS (1.7%, 95% CI = 0.8% to 3.5%) among 414 school entry
children from two areas with a predominantly Black African population. Although giving
preliminary evidence of a possible FAS problem in the metropole, the sample was not
large or representative enough to draw firm conclusions. This is particularly true of the
sub-sample from two Black African areas.
One other study has reported rates of FAS among children of women who selfidentified as Black African (Urban et al, 2008), but in the context of two small towns
with predominantly Coloured populations. In that environment a substantial proportion
of Black Africans had FAS (5.3% of 282), compared to 7.2% of 1501 Coloured children.
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Generalizability of Findings
The extent to which our findings can be extrapolated to other predominantly Black
African communities in South Africa is uncertain. The South African Demographic and
Health Survey found heterogeneous levels of alcohol consumption, with greater consumption by urban than rural Black African women, and variation by province (Parry et
al, 2005). Areas with known high rates of female alcohol consumption are expected to
be high risk, though the existing data gives little geographic detail.
The generalizability of our findings in Galeshewe depend on the reasons for high
FASD rate. If broad socio-economic factors such as unemployment and poverty are
important, then Galeshewe has many features in common with other townships in
South Africa. However, there may be more specific historical factors at play: the record
indicates a long history of problem drinking in Kimberley, with ‘drinking, fighting, beer
making and gambling’ already frequent in the early twentieth century (unpublished
data, Lunderstedt, 2000). In addition, there is evidence to suggest a history of female
drinking, e.g. municipal beer halls were established in the 1940’s, with separate drinking
areas for women (unpublished data, Allen et al, 2004).
The long history of Galeshewe as an urban settlement may have allowed for attrition
of socio-cultural prohibitions on female drinking, similar to descriptions of ‘acculturation’ in other populations (Caetano, 1987; Caetano et al, 2009). Kimberley’s mining
history may also be contributory, in keeping with evidence that residents of cities with a
mining history have higher rates of alcohol and substance use compared to those in
other South African cities (Sharp et al, 2014). In addition, more recent economic difficulties due to downscaling of mining activity may be important, since there is good evidence that binge drinking increases during economic downturns – amongst both unemployed and employed individuals (Dee, 2001).

Variation in FAS rate between schools
The rates of FAS/FASD varied widely between schools, especially in Galeshewe. There
was no obvious reason for this, and schools with high rates of FASD were often located
nearby schools with low rates. Further investigation is warranted. The heterogeneity of
FASD rates has implications for surveillance – if schools are sampled, a sufficient number should be included to ensure representativeness.

Prior Diagnosis of FAS in the Study Population
It is clear that FASD remains very under-diagnosed in this community: none of the cases
had been previously diagnosed, even those with pathognomonic clinical features of FAS
or who repeated first grade. For this reason, few received a grant to assist with care of a
disabled child, although most received the child support grant, which is a small sum
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available for all children from families with limited financial means. This is consistent
with the idea that FASD is an ‘unseen disability’ (Paley, 2009) as a result of limited
awareness by the community and professionals, as well as the frequently subtle clinical
features (May et al, 2009), and specific measures are required to increase awareness.

Maternal Demographic Characteristics
Many of the previously described social determinants of FASD were prevalent in this
study. A high proportion of women were unemployed and a significant minority lived in
informal housing. Mothers from Galeshewe were older, and had a higher BMI than
those from Roodepan, despite lower household income. The reasons are unclear, but
the difference in BMI may reflect the low average BMI of South African Coloured mothers of a FASD child, as previously been described by comparison with Plains Indian
women from the USA (May et al, 2004).

Maternal Alcohol Consumption Patterns and Risk of FASD Recurrence
The high rate of FASD suggests that traditional patterns of alcohol use have broken
down to a significant degree within this Black African community. In keeping with this,
sorghum beer (the type of alcohol originally brewed by black African communities in the
pre-colonial era) was only used by a minority of those studied, whereas commercial
lager beer was widely used.
Most surviving mothers continued with risky drinking behaviours and at least half
were at risk of another alcohol exposed pregnancy, in which case the risk of FASD recurrence would exceed 50% (Paintner et al, 2012).
Maternal alcohol consumption was denied in 11 (12%) of cases. In four of the eleven
cases (36%) the interviewer had other evidence to indicate that the history was unreliable. It was unclear whether the remaining six cases (7%) represented women who concealed their history of alcohol use, collateral informants who were unaware, or whether
there was some misclassification as FASD. Although the numbers in this group were
small, there were no differences evident in maternal characteristics compared to other
study participants. It has been suggested that stigmatisation of female drinking results
in under-reporting of alcohol use among Black African women (Mphi, 1994; Siegfried et
al, 2001), but we found no difference between Black African and Coloured women.

Maternal Mortality Rate
Almost a quarter of mothers to children with FASD had died by the time the child
reached first grade. This is higher than the rates of 7-18% described in previous FASD
prevalence surveys in South African communities (May et al, 2000; Viljoen et al, 2005;
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May et al, 2007; Olivier et al, 2013). The maternal death rate of 29% in Galeshewe was
particularly high, and above that in Roodepan.
The difference in maternal mortality rates is likely to relate to maternal HIV infection
which, together with co-infections such as tuberculosis, is the commonest cause of
death in adults in the Northern Cape province (Statistics South Africa, 2014). There is a
high prevalence of HIV among women attending antenatal clinics in the district [18.7%
in 2011] (Health Systems Trust, 2014), and prevalence in adults is twice as high in
Galeshewe as in Roodepan (Northern Cape Province Department of Health, unpublished data). In addition, alcohol consumption, and especially heavy episodic drinking, is a risk factor for contracting HIV (Baliunas et al, 2010) and for poor HIV treatment
outcomes (Azar et al, 2010). Violence and injury is also a relatively frequent cause of
death in the province, and also potentially alcohol-related, but there is no evidence that
this or another cause would account for the difference in mortality rates between the
two communities.

Strengths and Limitations
Strengths: The study was conducted by a team experienced in FAS surveillance, investigating a large and representative study cohort, and a high proportion of participants
reached their study endpoint.
Limitations: For logistical reasons, a tiered screening and diagnostic process was used,
with neurodevelopmental assessments only being conducted on children who screened
positive on both anthropometric and dysmorphic features. This method is expected to
detect virtually all cases of FAS, but will underestimate the prevalence of partial FAS and
especially ARND.
The methodology used did not allow for calculation of FAS rates per ethnic or language group, as these data were not collected for the whole study population. In addition, while each area had a predominant ethnic group, there was some overlap in the
self-identified ethnicity of participants in the two communities. Nevertheless, the study
does show that FAS is present at significant levels in an area with a predominantly Black
African population, and in individuals whose mothers self-identified as Black African,
and spoke an African language at home.

CONCLUSIONS AND RECOMMENDATIONS
We found a high rate of FAS in a South African city with a predominantly Black African
population. This challenges the notion that that FAS/FASD is largely a condition of the
minority Coloured population of South Africa, and demonstrates that FAS is more wide-
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spread than previously thought. It remains unclear to what extent the findings are generalizable to other apparently similar environments.
There is a need to further delineate the high-risk groups for FAS, and to better define target groups for surveillance and prevention measures. We recommend, in line
with Jonnsen et al (2014), that surveillance be extended to further urban areas in South
and Southern Africa. Specific characteristics of this community which may be relevant
are that it is a long-established city, with a predominantly mining heritage, and current
economic difficulties.
The fact that no cases of FAS had been previously diagnosed suggests a lack of
awareness by health professionals in this area, and perhaps the community more
broadly. Interventions have been shown to reduce both alcohol consumption (Chang,
2004-2005) and rates of FASD (Chersich et al, 2012), and practical implementation of
primary, secondary and tertiary prevention measures is urgently required.
The reasons for the very high mortality rate of mothers in Galeshewe require further
investigation, but may relate to co-occurrence with HIV/AIDS.

Appendix
The South African Census uses the terms “Black African to denote the majority population of South Africa, and “Coloured” to designate the largest minority population group
(although the term ‘Coloured’ remains contested in South Africa, it does not have a
necessarily derogatory meaning). The history and ancestral background of these two
groups differ significantly.
The term “Coloured” refers to a highly admixed population that developed during
successive periods of colonization by the Dutch and British (between 1652 and 1910).
This population derives from a variety of ancestral sources, and is best recorded in the
Western Cape province of South African, where the historical record and genomic evidence (de Wit et al, 2010) concur that the major ancestries are Khoisan (the indigenous
population of the area into which the Cape colony encroached), European, Black African
(predominantly slaves from East Africa) and Asian (slaves or political exiles from South
Asia and the Dutch East Indies). This population remained subject to discriminatory
colonial laws throughout the colonial period. Over time, this largely Afrikaans-speaking
population became identified as “Coloured”, and the term was subsequently used as a
designation in the apartheid era (1948-1990) when, although discriminated against,
Coloureds held an intermediate status between White and Black South Africans.
From the early days of the Cape colony, the development of viticulture ensured that
alcohol was readily available. A daily measure of alcohol (or “tot”) was given to slaves
on the wine farms. After slavery was abolished in 1834, this evolved into the “tot system” that entailed the provision of alcohol as part-payment or incentive for farm work.
The tot system was widely used on farms in the expanding Cape colony and continued
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in modified form until 1990. It is considered important in the entrenchment and spread
of risky drinking practices in the Coloured population (Viall et al, 2011).
In contrast, Black Africans originate primarily from several bantu-language indigenous tribes that inhabited parts of modern South Africa that were mostly outside the
early Cape colony. They suffered land dispossession from the 1830s and especially in
the early 20th century, and were subjected to the worst effects of subsequent apartheid,
but did not receive large scale exposure to effects of earlier colonial rule such as slavery
and the tot system. Urbanization of Black Africans increased from the late 19th century,
was severely curtailed in the apartheid era, and has increased rapidly since.
Black South Africans retain significant elements of their pre-colonial cultures, such
as the use of an indigenous African language. An alcohol-related example is the cultural
prohibition on female drinking (Mphi, 1994; Siegfried et al, 2001), the reduction of
which may partially explain why the prevalence of risky drinking by urbanized Black
African women is higher than those from more traditional rural areas.
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Abstract
Background: Mixed ancestry populations in South Africa have amongst the highest rates
of fetal alcohol syndrome (FAS) worldwide. Defining the drinking patterns of women
with a FAS child guides FAS preventive interventions.
Methods: Data were drawn from FAS prevalence surveys conducted in three districts:
Witzenberg (Cape Winelands), Frances Baard (inland mining town) and Saldanha Bay
(coastal towns). 156 mothers and 50 proxy informants of school-entry children diagnosed with FAS and partial-FAS were interviewed, and compared with 55 controls recruited in Saldanha Bay.
Results: Study participants were of low socio-economic status (SES), and a majority of
children were either in foster care (12%) or had been cared for by relatives for long
periods (44%). Of cases, 123/160 (77%) reported current drinking, similar between
sites. During pregnancy, only 35% (49/139) of cases had stopped drinking, varying between sites (from 21%-54% in chronological order of surveys; p<0.001), while 6%
(7/109) increased drinking. Though many women who stopped in pregnancy resumed
postpartum, cessation in pregnancy was strongly associated with discontinuation in the
long run (OR=3.3; 95%CI=1.2-8.9; p=0.005). At interview, 36% of cases (54/151) and
18% of controls (9/51) were at risk of an alcohol-exposed pregnancy (p=0.02). Median
maternal mass of cases was 22kg lower than controls, with 20% being underweight and
14% microcephalic.
Conclusions: Increasing rates of drinking cessation during pregnancy over time suggest
rising awareness of FAS. Cessation is associated with recidivism after pregnancy but also
with reduced long-term drinking. Interventions should target alcohol abstinence in
pregnancy, but extend into the puerperium.
Key words:
Fetal alcohol syndrome
Maternal risk factors
South Africa
Drinking patterns
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1. Introduction
Alcohol use in pregnancy is associated with a risk of fetal alcohol syndrome (FAS), partial
FAS (PFAS, and jointly abbreviated as P/FAS), and other diagnoses within the cluster of
fetal alcohol spectrum disorders (FASD). Regular binge-drinking is the major risk factor,
but risk is modified by many other factors (Abel and Hannigan, 1995). May and Gossage
(2011) cluster these factors into three categories. Exposures include binge-drinking,
smoking and drug use, and poor nutrition. Host factors include more advanced age,
high gravidity and parity, short stature and low body mass index (BMI), depression and
genetics. Environmental factors include low socioeconomic status (SES), social isolation,
family and cultural factors, and limited awareness of FASD.
Some regions of South Africa have high rates of P/FAS, with published figures ranging from 2.7% (Viljoen et al., 2003) to 11.9% (Urban et al., 2008). The prevalence of
P/FAS is well documented in the Cape Winelands district of the Western Cape Province
(May et al., 2000, 2007; Viljoen et al., 2005; May et al., 2013a), but information is limited in other settings (Viljoen et al., 2003; Urban et al., 2008, 2015).
About 14% of South African women binge-drink, with rates varying by ethnic group,
urban and rural areas and province, with high rates in the Western Cape and Northern
Cape). Levels of binge drinking in women of mixed racial ancestry, designated South
African ‘Coloured’ (SAC) by the census, are as high as in their male counterparts, and
considerably higher than women in other ethnic groups (Department of Health and
Medical Research Council, 2007).
For this reason, most participants in previous South African prevalence surveys have
come from the SAC population group, a highly admixed population whose roots – indigenous Khoisan, European, Black African, and South and South-East Asian – reflect the
unique history of the Cape Colony and South Africa.
Comprising only 9% of the South African population (Statistics South Africa, 2012),
the SAC group experienced a long history of oppression under colonial and then Apartheid rule. In the colonial era, a regular allowance of wine was given to slaves on the
wine farms, and after emancipation in the 1830s, this evolved into the ‘Dop’ system,
whereby weekly wages were supplemented with cheap alcohol. This remained prevalent on farms in the Western Cape Province until as late as the 1990s (London, 1999).
The ‘Dop’ system is popularly credited with entrenching risky drinking practices, at least
on wine farms in the Western Cape Province.
A detailed understanding of the at-risk populations and their drinking patterns is important for developing appropriate FAS prevention strategies. To date, interventions to
reduce alcohol harm in South Africa have focused largely on broad policy measures e.g.
increased taxation and awareness-raising. These have had mixed results, with binge
drinking even increasing over time, and particularly so among females (Ramsoomar and
Morojele, 2012). Additional measures such as ‘screening, brief intervention and referral
to treatment’ have been proven effective in reproductive age women both internation161
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ally (Floyd et al., 2009) and in South Africa (Rendall-Mkosi et al., 2013). Such selective
interventions require more detailed insight into target populations, and to date have
not been implemented beyond a handful of sites. With this in mind, we compared
mothers of children with P/FAS (cases) and control mothers, to identify factors relevant
to designing preventive interventions in the SAC population.

2. Methods
2.1

Survey sites and study population

Since the 1990s, about 10 FAS prevalence surveys have been performed – at the request of government departments – by the Foundation for Alcohol Related Research
(FARR; http://www.farrsa.org.za), a not-for-profit organization that brings together a
range of health professionals.
Surveys were included in this study if they used a similar approach to FAS diagnosis
(described by Hoyme et al., 2005), and enrolled a representative group of school-entry
children. Three surveys met these criteria. These surveys entailed successive screening
and diagnostic phases to detect cases of P/FAS. The diagnostic procedures are described in detail elsewhere (Urban et al., 2015). Maternal interviews were conducted if
clinical features indicated a high risk of FAS.
The first survey, in 2008, was carried out in Witzenberg (WB) sub-district of the Cape
Winelands district, Western Cape Province. 18 primary schools were included, which
were in the town of Ceres (population 30,000), in several smaller towns, or on farms.
Prevalence of combined P/FAS was 8.7% (88 cases in 1010 enrolled children) and of FAS
was 5.0% (51/1010; unpublished data). WB is a viticulture and fruit farming region
where the ‘Dop’ system was widespread until the early 1990’s (London, 2003).
The second survey was conducted in 2012, in Frances Baard (FB) district municipality, Northern Cape Province. It found a 5.7% (89 of 1587 enrolled) prevalence of P/FAS,
and 5.2% (83/1587) of FAS (Urban et al., 2015). FB is a long-established, now economically depressed, mining town (population 236,000). It is located in a semi-arid region,
approximately 1000km inland from the other sites.
The third survey was held in 2013 in the largely urban Saldanha Bay (SB) sub-district
of the West Coast district, Western Cape Province. Here the prevalence of P/FAS was
6.4% (99 cases in 1540 enrolled children) and FAS 4.7% (73/1540; unpublished data).
This site is approximately 180km north-west of WB. It includes the town of Vredenburg
(population 38,000), the harbour town of SB (population 28,000), and surrounding
coastal villages. Economic activity relates predominantly to shipping and fishing.
Interviews with mothers (or proxies) of children with P/FAS were included in this
analysis if the mother was of SAC ethnicity, as indicated by the mother herself or a
proxy informant. Interviews at one site with mothers (or proxies) of a randomly selected
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group of children without P/FAS were included as controls using the same ethnicity
criteria. People of SAC ancestry comprise a majority of the population in the SB and WB
sites, but a minority in the inland FB site.

2.2

Interviews

Professional study staff or community workers were trained to carry out interviews,
which were conducted with the mother of the index case, or with a proxy informant
(usually close family member) if the mother was unavailable after two tracing attempts.
Information was less complete from proxies than mothers, causing variation in the denominator between study variables.
Interviewers used a semi-structured questionnaire to elicit information on the
mother’s history of alcohol and substance use, drinking context, self-perception of her
drinking, demographics, SES and reproductive health. Anthropometric measurements of
the mother were also performed.
The questionnaire was adapted from a previous validated tool (Viljoen et al., 2002).
While the questions and general flow of the questionnaire were mostly identical across
sites, the length was reduced from 114 items in the earliest survey, to 101 items thereafter. This was achieved by decreasing the number of free-text probes, or the number
of questions addressing a specific topic. In some instances, additional questions were
added. Where the data permitted, questions were recoded to create a variable common to all sites.
History of alcohol consumption in pregnancy was elicited by asking for recent drinking practices, then drinking practices prior to the index pregnancy, and any changes
during and shortly after the pregnancy. Similar questionnaires for retrospective report
of alcohol use have been validated in several populations (Sobell et al., 2001). Reported
alcohol use was expressed as the number of standard drinks consumed, with a standard
drink being defined as one containing 14g of absolute alcohol (National Institute on
Alcoholism and Alcohol Abuse, 2005). Reported use of four or more standard drinks on
a day was designated as an episode of binge drinking. Women who were pregnant or
not using contraception were described as at risk for alcohol-exposed pregnancy (AEP)
if they were drinking, or at high risk for AEP if binge drinking in the last three months –
as suggested by Balachova et al. (2015).
Women’s anthropometric measurements were obtained using standard methods
and compared to charts for height, weight and body mass index (BMI) of the Centers for
Disease Control (2005), and for head circumference of Nellhaus (1968). Underweight
was defined as a BMI of <18.5kg/m2 and obesity as a BMI of >30kg/m2.
Internal control questions were included to test validity of responses, and responses
were generally consistent. Interviewers qualitatively assessed each interview for reliability of information received.
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2.3

Statistical Analysis

Intercooled Stata 13 (StataCorp, Texas) was used to merge and recode questionnaire
databases, and conduct statistical analysis. Univariate analysis compared controls to all
cases, the main focus of the paper (Tables 1 and 2). Cases in the three sites were also
compared, described as ‘inter-site variation’, and these findings are mentioned where
they illustrate key points relevant to a future intervention. Categorical data were analysed using the Pearson chi square, or Fisher exact tests. Ordinal and continuous data
were analysed with the Student’s t, Kruskal-Wallis, or one-way Anova tests, as applicable.

2.4

Ethics

IRB approval was granted by the Health Research Ethics Committee of the University of
Stellenbosch (N13/01/008). The study was approved by the Department of Social Development at provincial level. Consent was individually obtained from the mother or
guardian of each child. Confidentiality was maintained by appropriate training of staff,
storing records in a locked room, and ensuring that electronic records were password
protected.

3. Results
3.1

Participants (Fig. 1)

Of 346 women with a P/FAS child, 261 (75%) were included in analysis: 206 (79%) cases,
and 55 (21%) controls. Two thirds of case women had a child with FAS (141, 68%), and a
third with PFAS (65, 32%). 156 (76%) case interviews were with mothers and 50 (24%)
with proxy informants. Mean time elapsed between index pregnancy and interview was
7.6 (SD=0.72) years for controls and 8.0 (2.3) years for cases (p=0.27).

3.2

Alcohol and other substance use (Table 1)

3.2.1. Drinking history
A history of ever drinking was several fold higher in cases than controls (OR=8.1;
95%CI=2.1-37.5; p<0.001). A higher proportion of all cases than controls initiated drinking before 16 years of age (15% versus 2%; p=0.03). Eight (5%) of 175 cases had received ‘Dop’ in the past, of whom 7 were from WB (p=0.02).
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3.2.2. Drinking in pregnancy
Of 206 case interviews, 36 (17%) did not provide information about drinking in pregnancy – mostly because proxy informants lacked knowledge of the mother’s drinking
status (33 cases). Twenty women denied drinking in pregnancy, of whom 10 were considered reliable informants (5% of P/FAS cases).
Fig. 2 compares the proportion of women who were drinking at several time intervals, from shortly before pregnancy until the time of interview. Among cases, cessation
of drinking in pregnancy varied by site from 21% (13 of 62) in WB, and 26% (5 of 19) in
FB, to 54% (32 of 59) in SB (p<0.001). Most resumed drinking within 12 months but,
despite this, case women who had stopped drinking in pregnancy were 3.3 fold more
likely to currently abstain from drinking than those who drank throughout pregnancy
(OR=3.3; 95%CI=1.2-8.9; p=0.005).
Fig. 3 gives additional detail about changes in actual amounts drank during pregnancy, compared to pre-pregnancy levels for each site. This was based on information from
121 cases or control drinkers who gave information that was sufficiently detailed and
considered reliable by the interviewers. 8 (7%) women, including one control, started or
increased drinking in pregnancy - more often in WB than elsewhere (p=0.04). Among
109 cases, 62 (57%) either stopped or reduced drinking in pregnancy.
3.2.3. Current drinking
Three quarters of cases reported drinking in the past year, much higher than controls
(OR=5.3; 95%CI=2.6-10.0; p<0.001). Most cases were current binge drinkers, with intersite variation in prevalence of least one episode per month (WB 38/50 [76%], FB 16/20
[80%], SB 28/51 [55%]; p=0.04). Virtually all were primarily weekend drinkers, with 67
(50%), 112 (83%) and 39 (29%) of 135 cases drinking on Fridays, Saturdays and Sundays
respectively.
3.2.4. Drinking companions and location
Most cases and controls drank with friends or family, and at someone’s home, with few
drinking alone or in public spaces. Frequency of drinking with partners was similar
across cases at the different sites, but WB cases more often had a heavy-drinking partner in pregnancy than other sites (37/50 [74%], p<0.001).
3.2.5. Mother’s perception of her drinking
A majority of drinkers at all sites had previously tried to reduce drinking. Self-perception
of having a drinking problem, however, was low and varied between sites (WB 15/55
[27%], FB 3/20 [15%], SB 2/70 [4%); p<0.001). These figures closely paralleled their
perception of need for treatment.

165

Article 4
3.2.6. Other substance use
Smoking was much more common among cases than controls, and especially among
WB cases (WB 51/51 [100%]; p<0.001). Other drugs were reported by a small minority.

3.3 Demographic, socio-economic, reproductive health and anthropometric
characteristics (Table 2)
3.3.1. Demographics and socio-economics
As with the SAC population more generally, more than 95% of women were Afrikaans
speaking. There were some inter-site differences between cases, most strikingly between WB and the two urban sites (FB and SB).
Fewer cases than controls were married, with the majority cohabiting in WB (33/63
[52%]), but being single parents at the two urban sites (51/92 [55%]). In WB, educational level was lower, with almost half not having completed primary education (29/62
[47%]), but there were also lower rates of unemployment (12/66 [18%]) and of informal
housing in this site (4/68 [6%]). The inland FB site had particularly high rates of unemployment (18/22 [82%]) and of informal housing (8/22 [36%]). Income was low among
both cases and controls, although lower in cases (note that the comparison is affected
by the time gap between studies).

Saldanha Bay
controls (77)

Saldanha Bay
children
enrolled (1540)

Witzenberg
children
enrolled (1010)

Frances Baard
children
enrolled (1587)

Saldanha Bay
P/FAS cases (99)

Witzenberg
P/FAS cases (88)

Frances Baard
P/FAS cases (89)

Excluded (22)

Excluded (3)

Excluded (14)

Excluded (53)

22 Ethnicity other or
unknown

1 No interview

14 No interview

1 No interview

2 Ethnicity other
or unknown

52 Ethnicity other or
unknown

Included (96)

Included (74)

Included (36)

70 Maternal interviews

64 Maternal interviews

22 Maternal interviews

26 Proxy interviews

10 Proxy interviews

14 Proxy interviews

73 FAS

37 FAS

31 FAS

23 PFAS

37 PFAS

5 PFAS

CONTROLS

TOTAL CASES

Included (55)

Included 206

51 Maternal interviews

156 Maternal interviews

4 Proxy interviews

50 Proxy interviews

Figure 1. Flowchart of participant selection
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100
90
80
70
60
SB controls

50

SB cases

40

WB cases

30

FB cases

20
10
0

Months
First
before
trimester
pregnancy

Second
trimester

Third
<12months
At
trimester after birth interview

Figure 2. Percentage of women drinking per site, before, during and after pregnancy
Table 1 Alcohol and substance use among control women, and all cases at three sites in South Africa
Variable

SB controls (N=55)Total cases
(N=206)

P

Ever drank alcohol n/N (%)

42/51 (82%)

152/156 (97%)

<0.001

Mean age initiated drinking (SD) N

19.4 (3.4) 42

18.7 (3.4) 139

0.22

Mean age started drinking regular ly(SD) N

22.7 (4.6) 39

21.8 (4.7) 130

0.26

Ever received ‘Dop’ n/N (%)

0/55 (0%)

8/175 (5%)

0.20

Any alcohol in pregnancy n/N (%)

12/51 (24%)

150/170 (88%)

<0.001

Stopped drinking in pregnancy

11/12 (92%)

49/139 (35%)

<0.001

st

5/12 (42%)

101/109 (93%)

<0.001

nd

1/12 (8%)

84/109 (77%)

<0.001

rd

1/12 (8)

73/109 (67%)

<0.001

1/12 (8%)

26/109 (24%)

0.30

Unchanged drinking by 3 trimester n/N (%)

0/12 (0%)

41/109 (38%)

0.008

Increased at any time in pregnancy n/N (%)

1/12 (8%)

7/109 (6%)

0.58

Alcohol use in past year n/N (%)

22/51 (43%)

123/160 (77%)

<0.001

Drinks on >1 weekend/month n/N (%)**

7/22 (32%)

82/121 (68%)

0.001

≥4 drinks per occasion n/N (%)**

15/20 (75%)

82/117 (70%)

0.66

Median alcohol units/weekend (IQR) N**

6 (3-6) 20

8.3 (5-13.5) 120

0.05

DRINKING ONSET AND ‘DOP’

DRINKING IN PREGNANCY

Changes in drinking in pregnancy*
Still drinking at end of 1 trimester n/N (%)
Still drinking at end of 2 trimester n/N (%)
Still drinking at end of 3 trimester n/N (%)
rd

Reduced drinking by 3 trimester n/N (%)
rd

CURRENT ALCOHOL USE
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Variable

SB controls (N=55)Total cases
(N=206)

P

At risk

9/51 (18%)

54/151 (36%)

0.02

At high risk

4/51 (8%)

41/151 (27%)

<0.001

Beer

11/22 (50%)

88/135 (65%)

0.17

Cider or alcopop

8/22 (36%)

13/135 (10%)

0.001

Wine

5/22 (23%)

30/135 (22%)

0.96

Spirits

3/22 (14%)

13/135 (10%)

0.56

Homebrew

0/22 (0%)

0/135 (0%)

-

Drinks alone

1/20 (5%)

12/105 (11%)

0.69

Partner^

6/36 (17%)

26/83 (31%)

0.47

Family

7/20 (35%)

32/105 (30%)

0.69

Friends

12/20 (60%)

57/105 (54%)

0.64

Partner drank heavily in index pregnancy^

8/31 (26%)

50/90 (56%)

0.004

At a home

18/18 (100%)

101/104 (97%)

1.0

In tavern

0/20 (0%)

3/104 (3%)

1.0

Outdoors

1/18 (6%)

5/106 (5%)

1.0

Drinking ever a problem

1/51 (2%)

20/145 (14%)

0.02

Drinking currently a problem

0/51 (0%)

9/141 (6%)

0.12

Has tried to stop or reduce drinking

28/37 (76%)

111/136 (82%)

0.42

Ever treated for drinking problem

0/51 (0%)

1/136 (1%)

1.0

Wants alcohol treatment

0/51 (0%)

18/132 (14%)

0.004

Smoked in pregnancy

23/51 (45%)

118/141 (84%)

<0.001

Ever used drugs other than alcohol

1/50 (2%)

8/140 (6%)

0.44

RISK OF AEP: n/N (%)

ALCOHOL TYPE

DRINKING COMPANIONS: n/N (%)

DRINKING LOCATION: n/N (%)

MOTHER’S PERCEPTION OF HER DRINKING: n/N
(%)

OTHER SUBSTANCE USE: n/N (%)

*Excludes possible unreliable histories; **Of drinkers; ^If married or cohabiting
SD standard deviation; IQR Interquartile range

3.3.2. Other social
In keeping with the predominantly social pattern of drinking, case women were unlikely
to be socially isolated, though they were less likely than controls to have a best friend. A
majority of case children had either spent an extended period in the care of other relatives or were in foster care. Foster care was much more common in cases than controls
(OR=7.5, 95%CI=1.3-42; p=0.02), and was often due to maternal death.
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3.3.3. Reproductive health
Most index pregnancies were unplanned. Pregnancy confirmation and first antenatal
visit occurred after the first trimester in 40% and 48% of women respectively. At interview, 9 (4%) of 201 women were pregnant, of whom 5 were drinking. Current use of
contraception was similar among drinkers (72/130 [55%]) and non-drinkers (35/62
[56%], p=0.89). Risk of AEP, and high risk of AEP (see Table 1), were over twice and
three times higher in cases than controls respectively.
3.3.4. Anthropometry
Control women were of relatively short stature, but average BMI was in the obese
range. Cases were of much lower mass and BMI than controls. Cases in FB had a particularly low median mass (47kg [IQR 41-60]) and a high prevalence of underweight BMI
(9/21 [43%]). Fourteen percent of case women had a head circumference below the 3rd
centile (20/142).
Table 2 Demographic, socio-economic, reproductive and anthropometric characteristics of control women,
and women with an affected child, at three sites in South Africa
Variables

SB controls
(N=55)

Total cases
(N=206)

P

29.3 (22.5-34.4) 53

29.0 (23.0-33.0) 181 0.73

8/54 (14%)
33/54 (61%)
13/54 (24.1%)

53/179 (30%)
109/179 (61%)
17/179 (10%)

0.006

54/54 (100%)

165/180 (92%)

0.03

Married

18/51 (35%)

24/155 (15%)

Single

19/51 (37%)

66/155 (43%)

Cohabiting

14/51 (27%)

63/155 (41%)

Other

0/51 (0%)

2/155 (1%)

Fulltime

19/54 (35%)

50/165 (30%)

Part time

8/54 (15%)

24/165 (15%)

Seasonal

7/54 (13%)

18/165 (11%)

Unemployed, seeking work

20/54 (37%)

68/165 (41%)

Unemployed, not seeking work

0/54 (0%)

5/165 (3%)

0.78

3300 (1950-7100) 51

2390 (1180-4200)
125

0.004

House

45/51 (88%)

135/159 (85%)

Informal structure

6/51 (12%)

24/159 (15%)

DEMOGRAPHICS
Median age at birth of index child (IQR) N
Years of education completed: n/N (%)
0-6 years
7-11 years
≥12 years
Member of religious group n/N (%)
Marital status in index pregnancy: n/N (%)

0.02

SOCIOECONOMIC STATUS
Employment: n/N (%)

Median monthly household income in ZAR*
(IQR) N
Housing type: n/N (%)

0.55
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OTHER SOCIAL
Friendships
Has a best friend

41/51 (80%)

90/153 (59%)

0.005

Has no friends at all

0/51 (0%)

7/153 (5%)

0.12

Median adults in home (IQR) N

2 (1-3) 155

2 (1-3) 46

0.87

Median children in home (IQR) N

2 (2-3) 150

3 (2-4) 49

0.71

15 (7-15) 51

15 (5-25) 151

0.93

1/55 (2%)

25/206 (12%)

0.01

80/181 (44%)

0.02

1/55 (2%)

15/206 (7%)

0.21

Mean times pregnant (SD) N

3.7 (1.7) 51

3.5 (1.6) 158

0.33

Mean live births (SD) N

3.4 (1.8) 51

2.9 (1.6) 150

0.08

Index pregnancy unplanned n/N (%)

33/51 (65%)

118/156 (76%)

0.13

Median gestation at pregnancy confirmation
[months] (IQR) N

3 (1-4) 50

3 (3-5) 146

0.07

Median gestation at 1st antenatal visit
[months] (IQR) N

4 (2-5) 50

3 (3-5) 146

0.56

Current use of contraception n/N (%)

29/49 (59%)

78/146 (53%)

0.48

157.5 (152-162) 48

155 (150-158) 148

0.03

Height <3 centile n/N (%)

10/48 (21%)

40/147 (27%)

0.38

Median mass (IQR) [kg] N

76 (58-83) 51

54 (45-70) 148

<0.001

3/51 (6%)

34/148 (23%)

0.006

30.0 (23.7-32.7) 48

23.0 (19.6-28.8) 147 <0.001

4/48 (8%)

29/146 (20%)

0.08

55 (53.8-57) 46

54 (53-55.5) 142

0.002

3/46 (7%)

20/142 (14%)

0.17

Household size:

Median years living in home (IQR)
Childcare: n/N (%)
Child in formal foster care

Child cared for by relatives for extended peri- 13/54 (24%)
ods
Mother deceased n/N (%)
REPRODUCTIVE HEALTH

ANTHROPOMETRY
Median height (IQR) [cm] N
rd

rd

Mass <3 centile n/N (%)
2

Median BMI (IQR) [kg/m ] N
BMI <18.5kg/m

2

Median head circumference (IQR) [cm] N
rd

Head circumference <3 centile n/N (%)

SD standard deviation; IQR Interquartile range; ZAR = South African Rands

4. Discussion
This study compares mothers of over 200 children with P/FAS with control women, and
extends knowledge of P/FAS prevalence, maternal drinking practices and other risk
factors for P/FAS in a highly vulnerable population. Controls displayed similar drinking
rates (ever, current and binge episodes) to those in a recent population-based study
among rural women of the same district (SB) (Morojele et al., 2010), suggesting that
their drinking rates are representative of the area’s general population. The prevalence
of P/FAS was above 5% in all three sites, although highest at the WB site, which was
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expected, as it is a more rural site and situated in the Cape Winelands – both factors
considered major risks for FAS.
Two aspects of women’s drinking that are especially pertinent to P/FAS risk are frequency of binge drinking and whether the woman stops drinking in pregnancy. Our
study sheds light on cessation versus continuation of drinking during pregnancy, as well
as changes in the volume drank during pregnancy. Over 90% of control women reported
cessation in pregnancy, compared to only a third to a half of P/FAS women. Rates of
cessation of drinking among control women are comparable to reductions of binge
drinking found among pregnant women in other populations outside South Africa
(Fortin et al., 2015; Balachova et al., 2011). Stopping or reducing drinking is clearly important, but the presence of P/FAS in case children whose mothers had stopped,
demonstrates that it is often ‘too little, too late’, in part because of delayed recognition
of pregnancy.

100%
80%

Nil at start of
trimester

60%

Stopped in
trimester

40%

Reduced
drinking

20%
0%

1st 3rd 2nd 1st 3rd 2nd

Unchanged
drinking

Figure 3. Women’s drinking patterns in each pregnancy trimester, compared to pre-pregnancy, by site

Sites with higher rates of cessation showed greater increases in drinking after pregnancy, with prevalence of drinking returning to high levels in cases and increasing among
controls. This replicates a trend reported internationally (Substance Abuse and Mental
Health Services Administration, 2009). More encouraging was the fact that cessation in
pregnancy was associated with less likelihood of drinking at the time of interview, and
may therefore predict reduced drinking in the longer term. Pregnancy may thus be a
key opportunity to secure long-term cessation of drinking. This warrants investigation.
Despite this, ongoing binge drinking, together with limited use of contraception meant
that, when interviewed, 1 in 4 cases and 1 in 12 controls were vulnerable to high-risk
AEP.
It is likely that inter-site variations in cessation relate in part to levels of awareness
of the risks of drinking in pregnancy. Increasing efforts are being made to educate the
public about such risks, especially in urban areas of the Western Cape Province. The fact
that the surveys show increasing rates of cessation in the chronological order of the
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surveys is also consistent with growing awareness over time. A similar temporal trend
was also noted in a separate series of FAS prevalence surveys in the Cape Winelands
(May et al., 2000, 2007; Viljoen et al, 2005; May et al, 2013a). An alternative interpretation is that women more frequently report a reduction in drinking during pregnancy due
to growing stigma. We think this is less likely, since our findings are compatible with a
previous South African study showing that an awareness-raising intervention can lower
rates of P/FAS in infants (Chersich et al., 2012).
In terms of shifts in the volume of alcohol consumed during pregnancy, a small minority of women, especially at WB, increased drinking in pregnancy. Our participants’
free text comments support the contention of Watt et al. (2014) that stress and unwanted pregnancy contribute to this: of eight women increasing drinking, five reported
being ‘very’ or ‘extremely’ stressed during pregnancy. All were farm labourers, which
we think is important, because pregnant female farm workers are a particularly vulnerable and disempowered group (Kehler, 2001). Also, although strict enforcement is believed to have eliminated ‘Dop’ (Gossage et al., 2014), the fact that ‘Dop’ was previously
received by some in the WB site suggests that ongoing vigilance is required.
Smoking prevalence was lower in the later studies, perhaps indicating that public
health measures such as increased pricing are having an effect. Infrequent use of other
drugs probably relates to alcohol use not being historically linked to drugs in these regions, though this is changing in metropolitan areas (Myers et al., 2014).
The predominantly social pattern of drinking - together with partners, family or
friends - is well described in South African settings (London, 1999; Watt et al., 2014).
We concur with Watt et al. (2014) that women in this population probably drink to
retain social connections, though the quality of these connections is unclear - drinkers
were less likely to have a ‘best friend’. Few women drank in taverns or other public
venues, suggesting that venue-based interventions may have limited impact.
Despite ongoing binge drinking, relatively few perceived this as a problem, reducing
the likelihood of change or of entering harm reduction services. There was inter-site
variation in levels of concern about drinking, with hardly any SB women perceiving it to
be a problem. Women at this site were also more likely to stop drinking in pregnancy,
and to restart afterwards. We hypothesize that this pattern is consistent with women
being more aware of FAS as a problem, but less concerned about other personal risks of
drinking.
Case children were much more likely than controls to have been placed in foster
care, or to have spent prolonged periods with relatives. While relatives often play a role
in childcare in South Africa, formal placement in foster care was a strong marker for FAS
at all sites. This is well described elsewhere (Lange et al., 2013), but has not been evident in previous South African studies, and may reflect improving social services.
The background of low income, unemployment and poor education was common to
most case women. The rural WB site showed particularly low educational levels, but
higher rates of employment (though often seasonal or part time), which is consistent
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with the fact that most women at this site were farm labourers (London, 2003). The
inland FB site showed relatively higher levels of education and household income, but
this income was eroded by larger household size and several markers of deprivation
were evidence: more frequent unemployment, informal housing, and high prevalence
of BMI in the underweight range.
Control subjects had a mean BMI in the obese range – a finding that is consistent
with the rapidly increasing prevalence of obesity in South Africa, particularly among
poor, urban females (Kruger et al., 2005). The high prevalence of underweight among
cases, especially at the FB site, heightens their vulnerability. It is an independent risk
factor for poor pregnancy outcomes (Rahman et al., 2015) and for lower developmental
function in children (May et al., 2013b). In addition, body weight affects alcohol metabolism (Khaole et al, 2004) among other morbidities. For these reasons, nutritional interventions may be important for future P/FAS prevention initiatives. This could include
state support during pregnancy as provided in a multitude of countries (Murray et al.,
2012), enabling women to improve the quantity and quality of their food intake during
pregnancy.

4.1

Limitations

Interviewers questioned the reliability of a minority of interviews. However, the proportion of case women who denied using alcohol in pregnancy was somewhat higher than
in previous South African studies (May et al., 2005). It is possible that a small proportion
of cases were misclassified as P/FAS, or that responses may indicate social desirability
bias or recall bias. Recall may be affected by binge drinking, and by the 7-8year interval
between the index pregnancy and the interview, though there is evidence to support
the validity of retrospective methods to detect alcohol use (Hannigan et al., 2010).
A control group was only available for one site, but nevertheless provided an important point of comparison. Also, because most available interview data pertained to
women in the mixed ancestry SAC group, and because ethnicity is a determinant of
drink-related harm (Chartier et al., 2013), we decided to restrict our focus to this group.
Although P/FAS is present in other South African populations (Urban et al., 2015) it is
likely that our findings are not generalizable to these groups, because of variation in
drinking practices (O’Connor et al., 2014) and other factors affecting alcohol-related
harm.

4.2

Conclusions and implications for intervention

This study extends knowledge of maternal drinking practices and risk factors for P/FAS
in a high risk South African population: the prevalence of P/FAS was in excess of 5% at
all 3 study sites.
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Between the time of pregnancy and the interview 7-8 years later, the prevalence of
maternal drinking remained high in cases and increased in controls, usually in a weekend binge-drinking pattern. During pregnancy, most controls and some cases stopped
drinking, although this did not necessarily prevent P/FAS, perhaps in part due to delayed
recognition of pregnancy. Although cessation in pregnancy was often followed by recidivism in the year thereafter, it was associated with lower prevalence of drinking in the
longer term.
Given that a significant proportion of high-risk drinkers contemplate stopping or reducing drinking in pregnancy, we recommend that selective interventions target antenatal care, and that early initiation of antenatal care be strongly promoted. However,
interventions should continue into the puerperium, encompass a focus on contraception and take into account that most women do not consider their drinking a problem.
These features could be incorporated into broader health promotion interventions
targeting pregnancy and early childhood, such as the community health worker program being developed in South Africa (Tomlinson et al., 2016).
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Absract
Introduction Fetal alcohol spectrum disorders (FASD) are one of the leading preventable
causes of intellectual disabilities (ID). Not much is known about the topic of pediatric
incontinence related to FASD, for example nocturnal enuresis (NE), daytime urinary
incontinence (DUI), and fecal incontinence (FI). So far, in-continence problems have
been examined among children with other specific syndromes.
Objective The aim of the present study is to investigate the possible presence of incontinence among children with FASD in a South African cohort.
Study design The South African version of the combined questionnaire including the
“Parental Questionnaire: Enuresis/Urinary Incontinence” and “Encopresis Questionnaire
- Screening Version”; and lower urinary tract symptoms (LUTS) were assessed by the
“International-Consultation-on-Incontinence-Questionnaire - Pediatric Lower Urinary
Tract Symptom” (ICIQ-CLUTS) among 99 interviewees (e.g. mothers, grandparents) of
children with FASD. Moreover, scores on the “Griffiths Mental Development Scales Extended Revised” (GMDS-ER) were obtained of all included children for further statistical analysis.
Results The overall incontinence rate was 20% (n = 20), in children diagnosed within the
FASD spectrum (fetal alcohol syndrome or FAS n = 17, partial fetal alcohol syndrome or
pFAS, n = 1, alcohol related neuro-developmental disorder or ARND n = 2). NE affected
16% (n = 16) of children with a FASD (FAS n = 13, pFAS n = 1, and ARND n = 2). DUI was
reported in one child (FAS), and FI in 4% (n = 4) of children (again, only FAS). No indication of lower urinary tract symptoms (LUTS) in the clinical range was re-ported (sample
mean score = 5.17). Based on the GMDS-ER, 88% of the children scored lower than 10th
percentile.
Discussion This is a first study to examine the problems of incontinence among children
diagnosed within the spectrum of FASD. The rates for children with a FASD are lower
than the rates for many children with special needs, but much higher than for typically
developing children. Children with a FASD are mainly affected by NE.
Conclusion The problem of incontinence among children with a FASD in South Africa
needs to be assessed and considered for clinical management. Future research is necessary to examine problems of in-continence in relation to cognitive and behavioral functioning among children with a FASD, as well as identifying possible causes.
Keywords: Fetal alcohol syndrome; Fetal alcohol spectrum disorder(s); Daytime urinary
incontinence; Nocturnal enuresis; Fecal incontinence
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Introduction
Fetal alcohol spectrum disorders (FASD) are the most common preventable causes of
developmental disabilities. FASD is an all-compassing term for disorders caused by prenatal alcohol consumption including the diagnosis of fetal alcohol syndrome (FAS), partial fetal alcohol syndrome (pFAS), alcohol related neurodevelopmental disorder
(ARND), and alcohol related birth defects (ARBD). Potential consequences of FASD are
abnormalities in the central nervous system (CNS). These may include structural (e.g.
small head circumference), neurological, or functional deficits (e.g. poor executive functioning, motor functioning delays, poor social skills, poor decision making, or memory
deficits) [1,2]. Global prevalence estimates range from 0 to 176.77 per 1000 livebirths
[3]. To date, there are no data available on incontinence in children and adolescents,
although this has been described as a problem area for children diagnosed within the
spectrum of FASD [4,5].
According to the International Children’s Continence Society (ICCS), non-organic urinary incontinence is defined by an intermittent loss of urine in a child aged 5 years or
older with a frequency of at least once a month e after organic causes have been ruled
out [6]. If it occurs during sleep it is called nocturnal enuresis (or just enuresis) (NE), and
if it manifests during the daytime, daytime urinary incontinence (DUI). Many different
subtypes can be differentiated. Fecal incontinence (FI) is defined by the passage of stool
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in inappropriate places in a similar way, but is considered to be a condition from the age
of 4 years onwards [7,8]. Approximately 10% of typically developing children aged 7
years have NE, 2-3% DUI, and 1-3% FI [9,10]. The rates of all types of incontinence are
much higher in children with special needs [11]. In individuals with intellectual disability
(ID), the rates of incontinence are inversely related to intelligence, that is the more
severe the ID, the higher the likelihood of being affected by incontinence [12]. However,
there are differences in rates and types of incontinence from one syndrome to another
[11].
Children who suffer from incontinence may develop adverse psychological and social consequences which have an impact on quality of life [13]. Incontinence in children
with special needs is not just distressing for the children themselves, but also a burden
for parents and caregivers.
Because children diagnosed within the spectrum of FASD may present with a broad
array of behavioral and neuro-developmental impairments, it is suggested that problems of incontinence are also present among children with a FASD. As no study results
are available on incontinence among children with a FASD, the aim of the present study
is to assess incontinence among a cohort of South African children diagnosed with a
FASD.

Materials and methods
Ethics
The research project received approval from the Maastricht University ethics committee with reference number ECP-04-09-2012.

Materials
Incontinence was assessed by a combined questionnaire including the “Parental Questionnaire: Enuresis/Urinary Incontinence” [14] and “Encopresis Questionnaire - Screening Version” [15]. Lower urinary tract symptoms (LUTS) were assessed by the “International-Consultation-on-Incontinence-Questionnaire - Pediatric Lower Urinary Tract
Symptom” (ICIQ-CLUTS) [16]. The ICIQ-CLUTS is validated in three languages (English,
Italian, and German; [16]) but not yet in a South African language. The 10 questions of
the ICIQ-CLUTS build a LUTS score with clinically relevant scores over 13. According to
the ICCS, NE and DUI were diagnosed in persons older than 5 years when wetting occurs
at least once per month. According to DSM-5, FI was diagnosed from the age of 4 years
when soiling occurs at least once per month. Overall incontinence was considered to be
present if any subtype of incontinence is present. Moreover, less commonly reported
problems of incontinence were described.
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To use this questionnaire in this community, it was translated to the appropriate
South African language in this community, followed by a back-translation. Small culture
relevant adjustments have been made in wording (e.g. “diaper” was replaced by “underwear” as no diapers are being used in this community). Moreover, scores based on
the “Griffiths Mental Development Scales - Extended Revised” (GMDS-ER) were included for all subjects [17]. The GMDS-ER measures the mental development of children
aged between 2 and 8 years based on six subscales including locomotor (subscale A),
personal-social (subscale B), language (subscale C), eye and hand coordination (subscale
D), performance (subscale E), and practical reasoning (sub-scale F). Raw scores were
computed for each individual subscale and were converted to a standard score (using zscores and General Quotient) representing a developmental score of the children.

Study area and population
The study was conducted in a peri-urban area in the Eastern Cape Province, South Africa and followed a FASD prevalence study [18]. This area has a total population of
182,012 inhabitants from the following cultural groups: 64.4% mixed ancestry, 34.1%
black, 0.2% white, 0.6% Asian/Indian, and other 0.8%. The residence in this area faces
many challenges such as poverty, high level of unemployment, recurrent political unrest, and limited health services [19]. The FASD prevalence study was aimed at firstgrade children in this area. Out of 1928 consenting children (from 2455), 244 received a
FAS, pFAS, ARND, or ARBD diagnosis. Resource limitations (e.g. accessibility) meant it
was not possible to include all these children. Hence, a total sample of 99 parents or
guardians of these 244 diagnosed first-graders was randomly selected.

Methods
Two trained community workers visited all 99 consenting parents or guardians at home
to complete the parental questionnaire on incontinence and the structured interviews,
thereby overcoming challenges in terms of illiteracy, motivation, and completion of the
questionnaires.

Statistical analysis
Study data were collected and managed using REDCap electronic data capture hosted at
the Foundation for Alcohol Related Research (FARR) [20]. The research coordinator
verified the captured data by the project manager for a randomly selected sample of
questionnaires. Thereafter, data from the parental questionnaires were further processed by the SPSS software package version 22.0 (IBM Corp, IBM SPSS Statistics for
Windows, 2013) and R version 3.2.3 (R Development Core Team. R: A Language and
Environment for Statistical Computing, 2016). LUTS scores were calculated whereby a

183

Article 5
score above 13 was regarded as clinically relevant. Additional data for sample characteristics (e.g. maternal educational attainment, child BMI) and z-scores based on the
GMDS-ER were obtained for further analysis. Statistical analyses were then carried out
using SPSS software package version 22.0 and R version 3.2.3 using descriptive statistics. For each outcome, primarily 95% confidence intervals (CIs) were reported, followed by sample point estimates. To keep the probability of making a Type-1 error at
5%, all p-values were adjusted for multiple testing using the False Discovery Rate approach [21]. All statistical analyses are made publicly available (https:// osf.io/g683k/).

Results
Sample characteristics
The total sample included 99 children. Sample characteristics are described in Table 1.
There was no refusal of participation. The interviewees included mothers (n = 68), fathers (n = 5), foster parent or guardians (n = 13), or other family members (e.g. grandmother, aunt; n = 13). Maternal data showed that the majority of mothers finished high
school (n = 84), followed by primary school (n = 14), and university (n = 1). All mothers
(n = 99) reported alcohol consumption during pregnancy (necessary condition for FASD
diagnosis), to be from mixed ancestry, and 80% reported unwanted pregnancies. The
mean approximate age at delivery was 27.14 years (SD 6.89).
All children were previously diagnosed within the FASD spectrum; 72 with FAS, 15
pFAS, 11 ARND, and one ARBD. Age ranged from 6 to 10 years (mean age 8.5 years).
The majority of subjects were boys (n = 57), and of all children, 11.1% were prematurely
born (<37 weeks). Birth weights ranged from 1200 g to 3660 g (mean weight 2608 g, SD
0.536). The body mass index (BMI) ranged from 10.34 to 18.05 (mean BMI 14.27, SD
1.27) and the mean occipital frontal circumference (OFC) was 49.9 cm (SD 1.58). Current data showed an average weight of 17.78 kg (SD 2.53) and average height of 111.44
cm (SD 6.5).
For the population under study there are no reliable biometric reference charts (e.g.
OFC, BMI). Compared with other international norms, the majority of children score
below the third percentile. Very rare cases score above the 50th percentile (e.g. charts
used in the United States). For example, according to the United States head circumference growth reference charts, the reference values for children aged 6 - 10 years are
49.2 - 50.7 (third percentile) for males and 48.75 to 50.10 (third percentile) for females
[22]. Compared with the values in the present study, the mean average for males was
49.94 (SD 1.67) and for females 49.9 (SD 1.45).
Data on the GMDS-ER subscales showed that 87.8% (n =98) had GQ scores below
the 10th percentile and 71.7% (n = 99) were severely delayed (z-scores of -2 and lower).
Overall z-score averages were 0.34 (SD 5.29) for locomotor, -0.95 (SD 1.19) for person-
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al-social, -2.84 (SD 0.48) for language, -2.11 (SD 0.93) for eye-hand coordination, -0.64
(SD 1.45) for performance, and -2.63 (SD 1.1) for practical reasoning.
Furthermore, 61.6% of the children with a FASD lived with their parents and 38.4%
elsewhere (e.g. grandparents, foster parents, aunt and uncle). Of the children with a
FASD, 4.0% had a congenital heart defect, 2.0% seizures, and 4.0% other conditions (e.g.
arthritis, asthma, deafness). Moreover, 6.1% are currently on medication (e.g.
methylphenidate, albuterol). The interviewees also re-ported that 4.0% of the children
had complaints such as stomach cramps, 4.0% withheld stools because of inadequate
toilet facilities at school, and 5.1% had problems with passing urine or stool (e.g. painful, burning sensations).

Incontinence
Rates of incontinence are described in Table 2, and can be inspected at
https://osf.io/g683k/. Based on the ICCS guidelines, overall incontinence was present in
20.2% (n = 20) of children with a FASD (FAS n = 17, pFAS n = 1, ARND n = 2). No incontinence was reported for children with ARBD (n = 0). NE was present in 16.2% (n = 16) of
children (FAS n = 13, pFAS n = 1, and ARND n = 2). DUI was reported for one child (FAS),
and FI for four children (all FAS). There were two children who wet their beds less than
once a month. No indication of lower urinary tract symptoms (LUTS) in the clinical range
was observed as all scores were lower than 13. Also, no anomalies of the urogenital
tract were reported. Questions related to specific symptoms of straining and postponement were not reported, whereas urgency was reported for one child (FAS).
Moreover, frequency data showed that 12.1% of the children pass urine one to three
times during the day and 87.9% of the children four to seven times a day.
Table 1. Sample characteristics
Variable

Total FASD

FAS

pFAS

ARND

ARBD

(n = 99)

(n = 72)

(n = 15)

(n = 11)

(n = 1)

27.14 (6.89)

27.99 (7.23)

23.99 (5.84)

25.89 (5.01)

25.61

Primary school

14 (14.1)

12 (16.7)

1 (6.7)

1 (9.1)

-

High school

84 (84.8)

60 (83.3)

14 (93.3)

9 (81.8)

1 (100.0)

-

1 (9.1)

-

8 (14.0)

7 (12.3)

0 (0.0)

8.40 (0.51)

8.42 (0.59)

Maternal characteristics
Mean age at delivery (SD)

a,b

Educational attainment (%)

University

1 (1.0)

-

Child characteristics
Male (%)

57 (57.6)

Mean age of testing in years (SD)
Mean birth weight in g (SD)
Premature birth (%)

b

c

Mean weight for age in kg (SD)

d

8.49 (0.71)

42 (73.7)
8.53 (0.77)

7.84

2607.92

2450.58

2903.33

3138.18

3200.00

(535.92)

(474.24)

(508.21)

(437.65)

11 (11.1)

7 (63.6)

3 (27.3)

1 (9.1)

-

17.78 (2.53)

17.56 (2.46)

17.17 (1.86)

19.48 (2.64)

24
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Variable

Total FASD

FAS

pFAS

ARND

ARBD

(n = 99)

(n = 72)

(n = 15)

(n = 11)

(n = 1)

111.44 (6.5)

111.22 (6.6)

110.27 (6.16) 113.91 (6.11) 118

49.9 (1.58)

49.75 (1.45)

49.93 (1.42)

51.6 (1.66)

51.1

14.27 (1.27)

14.16 (1.3)

14.13 (1.16)

14.95 (0.74)

17.24

With parents (%)

61 (61.6)

46 (63.9)

9 (60.0)

6 (54.5)

-

Other (%)

38 (38.4)

26 (36.1)

6 (40.0)

5 (45.5)

1 (100.0)

Family members (e.g. grandmother) 30 (30.3)

18 (25.0)

6 (40.0)

5 (45.5)

1 (100.0)

Mean height for age in cm (SD)

d

Mean head circumference or
OFC in cm (SD)

d

Mean BMI for age (SD)

d

Living

Foster or guardian

7 (7.07)

7 (7.07)

-

-

-

Neighbor

1 (1.01)

1 (1.01)

-

-

-

10 (10.1)

9 (12.5)

1 (6.67)

-

-

Congenital heart defect

4 (4.04)

4 (5.56)

-

-

-

Seizures

2 (2.02)

2 (2.78)

-

-

-

Anomalies of the urogenital tract

-

-

-

-

-

Other (e.g. asthma, arthritis)

4 (4.04)

3 (4.17)

1 (6.67)

-

-

Physical disability or chronic illness
(%)

Griffiths mental development scales (%)
Mild delay

6 (6.1)

2 (0.8)

3 (20.0)

1 (9.1)

1 (100.0)

Developmental delay

22 (22.2)

12 (16.7)

4 (26.7)

5 (45.5)

0 (0.0)

Severe delay

71 (71.7)

58 (80.6)

8 (53.3)

5 (45.5)

0 (0.0)

a

Maternal age at delivery is an approximate measure.
Data only available for n = 96.
c
Data only available for n = 98.
d
Height, weight, OFC, and BMI were measured previously, 2 years before current study.
b

Table 2.

Sample point estimates and 95% CI for incontinence among children with FASD.

Incontinence

Total FASD

FAS

pFAS

ARND

Overall

20.2n=20 (13-30)

23.6n=17 (14.4-35.1)

6.67n=1 (0.17-31.95)

18.18n=2 (2.28-51.78)

NE

16.2n=13 (10-25)

18.1n=13 (9.98-28.89)

18.06n=1 (0.17-31.95)

18.18n=2 (2.28-51.78)

DUI

1.0n=1 (0-6)

1.39n=1 (0-7.5)

0n=0 (0-21.8)

0n=0 (0-28.49)

FI

4.0n=4 (1-10)

5.56n=4 (1.53-13.62)

0n=0 (0-21.8)

0n=0 (0-28.49)

incontinence

a

This table represents percentages of incontinence sample point estimates including the associated confidence
intervals per FASD diagnoses whereby n represents number of cases.
a
Overall incontinence was measured when criteria met for: NE “Every night,” “2x /week or more,” or “2x
/month or more”; DUI, “Every day,” “2x /week or more,” or “1x /month or more”; or FI, “Every day,” “2x
/week or more,” or “1x /month or more.” For more details, see https://osf.io/g683k/.
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Table 3.

Association between incontinence and Griffiths Mental Development Scales.
a

Group

Mean

Std. error 95% CI
Lower

Upper

Total GQ score

Incontinence

-2.6

0.2

-3.01

-2.18

Subscales

No incontinence

-2.34

0.1

-2.53

-2.15

A. Locomotor

Incontinence

-0.41

0.24

-0.92

0.1

No incontinence

-0.13

0.13

-0.38

0.12

Incontinence

-1.36

0.24

-1.86

-0.85

No incontinence

-0.88

0.13

-1.14

-0.63

Incontinence

-2.83

0.14

-3.12

-2.53

No incontinence

-2.88

0.04

-2.96

-2.79

Incontinence

-2.31

0.2

-2.72

-1.89

No incontinence

-2.09

0.1

-2.29

-1.89

Incontinence

-1.39

0.28

-1.98

-0.79

No incontinence

-0.38

0.16

-0.7

-0.06

-2.62

0.27

-3.17

-2.06

-2.69

0.95

-2.91

-2.48

B. Personal-social
C. Language
D. Eye-hand
coordination
E. Performance

F. Practical reasoning Incontinence
No incontinence

p Value Effect size

b

0.767

0.3 (-0.19 to 0.8)

0.8

0.25 (-0.24 to 0.74)

0.46

0.42 (-0.07 to 0.91)

0.878

-0.11 (-0.6 to 0.38)

0.8

0.24 (-0.25 to 0.73)

0.1

0.71 (0.22 to 1.21)

0.906

-0.07 (-0.56 to 0.42)

a

p-Values represent the values after correction for multiple testing using the False Discovery Rate approach.
Effect sizes represent sample point estimate d and the 95% CI for Cohen’s d (note that Glass’ correction for
the bias in Cohen’s d in small samples was applied). For more details, see https://osf.io/g683k/.

b

Subsequent analyses on associations between incontinence and scores on the GMDS-ER
scales yielded no significance (Table 3). Children with and without incontinence did not
significantly differ in their total GQ scores (p = 0.767). Further inspection of scores on
the GMDS-ER subscales showed differences in means for example on performance
(subscale E); respectively mean score of -1.39 for children with incontinence, and mean
score of -0.38 without incontinence. These differences yielded no significance after
correction for multiple testing (p = 0.1). See the supporting information for more details
at https://osf.io/g683k/.

Discussion
This is the first study to analyze and report the prevalence of incontinence in children
diagnosed within the spectrum of FASD. The current results provide evidence of overall
incontinence to be present in 20% of children with a FASD in a South African cohort. NE
was present in 16%, DUI was reported for one child, and FI for four children. The most
common subtype of reported incontinence was NE. As LUTS were not common, it can
be assumed that many children have monosymptomatic NE. The main path mechanisms
for the development of NE are polyuria, lack of arousal, and lack of inhibition of the
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micturition reflex during sleep. All of these are mediated by the CNS, which is also affected in children with a FASD, who have many behavioral and developmental challenges [23,24]. In addition, it is reasonable that environmental factors influenced the current findings. The study took place in a peri-urban area whereby all kind of factors can
influence toilet use (e.g. availability or location of toilets). Further research aimed at
possible environmental mechanisms responsible for in-continence and its variances is
required.
These findings should be interpreted in the light of the limitations of the present
study. Notably data on DUI were limited to subjective measures and most probably
reflect underreporting of the problem. The low DUI rates could be explained by alternative toilet use (e.g. bushes) and underreporting (e.g. lack of supervision by parents or
caregivers). Incontinence was only assessed by interviews and questionnaires without
data derived from more objective clinical examination such as bladder diary, uroflowmetry, and ultrasound. Also, a control group of typically developing children was not
included. There are no data available regarding incontinence in South African children.
Because of the lack of controls in the local population one does not know what the
incontinence rates are for day or night in typically developing children, therefore 16%
NE at this age group may be possible. The same holds true for interpreting the low rates
of DUI and FI. This indicates the relevance for future investigation in children diagnosed
within the spectrum of FASD and typically developing children in this population. Also, it
is well known that the prevalence of NE can vary in different ethnic populations. Moreover, the sample was restricted to age 6-10 years and the sample size can be considered as relatively small.
The study also had a number of strengths. First, standardized questionnaires were
used by structured interviews during home visits. Second, international guidelines (ICCS;
DSM-5) were used in defining subtypes of incontinence [6,8]. Third, all interviewees
agreed to participate without any drop-outs or incomplete data.
The present study showed that children with a FASD, especially FAS, pFAS, and
ARND, are at risk for incontinence. For typically developing children, the prevalence of
NE is reported to be 9.7% (age 7 years) and 5.5% (aged 10 years); for DUI, estimates
range from 4.9% to 11.7% (age 7 years) and 0.8%e12.5% (age 11e12 years); for FI, 0.6%
- 6.9% (age 5 - 7 years) and 0.7% - 1.6% (age 10 -12 years) [10].
Compared with these rates, the rates among children with a FASD appear to be high.
However, follow-up studies should include children with and without a FASD to replicate the current findings.
Previous studies also report gender differences. It is shown that NE and FI are more
common in boys than girls, and DUI is more common in girls than boys [10]. In the present study, no gender differences were observed.
Prevalence estimates for children with special needs differ between studies. Problems of incontinence increase with the severity of the disability. For children with ADHD
and oppositional defiant disorder (aged 4 - 8 years, mean age 5.7) overall incontinence
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was reported to be present in 9.1%, NE 8.5%, DUI 1.9%, and FI 0.8% [25]. For children
with Noonan syndrome (aged 4 -12 years, mean age 8.19), the rates for NE were 27.3%,
DUI 36.4%, and FI 11.1% [26]. For children with autism spectrum disorders (aged 5 - 16
years, mean age 11.3), overall incontinence affected 40%, NE 30%, DUI 25%, and FI
12.5% [27]. For children with Prader-Willi syndrome (aged 5 -12 years), NE was present
in 56%, DUI 1%, and FI 1% of children [28]. For Rett syndrome (5 - 47 years, mean age
19.34), these rates for NE were as high as 100%, DUI 100%, and FI 58.8 - 76.0% [29].
The rates for children with FASD are lower than the rates for many children with special
needs, but much higher than for typically developing children. However, NE is the predominant type of incontinence.
The study shows that children diagnosed within the spectrum of FASD have a higher
risk of incontinence, especially NE. This has also clinical implications, as it is known that
children with ID or neurodevelopmental disorders have much higher rates of incontinence, but do not always receive adequate assessment and treatment because of other
more-pressing medical or behavioral symptoms [11]. Vice versa, ID or disorders that
affect executive functions (e.g. ADHD), can impair or delay incontinence treatment [30].
As children diagnosed with a FASD may be challenged with ID and/or characteristics of
ADHD treatment of incontinence can be more challenging [31]. However, incontinence
can be treated effectively in children with ID, genetic syndromes, or neurodevelopmental
disorders if their specific problems and needs are taken into consideration. Therefore, an
individually adapted assessment and treatment is recommended [11]. Future research is
necessary to examine problems of incontinence in relation to cognitive and behavioral
functioning among children with a FASD, as well as identifying possible causes.
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Abstract
Objective Little information is available on the nutritional and health status of preschool children attending informal crèches. Attendance is usually voluntary and paid for
by the parents.
Design Several crèches were approached by the study supervisor and invited to participate in a nutritional intervention study consisting of four phases namely a baseline
survey and a six-months nutrition intervention study followed by a six-months post
intervention survey. The study supervisor explained the purpose of the study to the
parents during a meeting with the parents. Those parents who agreed to participate in
the study, were provided with a form explaining the purpose of the study as well as the
procedures to be followed during the survey. Those parents who gave consent for their
children to participate in the study, were then asked to sign a consent form which
would allow the child to participate in the study. Four crèches agreed to participate in
the study and a total of 61 children reported for the baseline study. The study was approved by the Ethics Committee of the Faculty of Applied Sciences of the Cape Peninsula University of Technology (CPUT). The study was a collaborative project between the
CPUT and the Foundation for Alcohol Related Research in South Africa (FARR). The results contained in this report, only reflects on data collected during the base-line survey.
Methodology On the day of the visit children were weighed on an electronic balance
(with only light clothing on). Heights were measured with a sliding board with the child
standing in the upright position. 10 ml of blood was drawn from a forearm vein by an
experienced paediatric sister. Red cells and plasma were separated by centrifugation on
site. Samples were immediately stored on dry-ice to be air-freighted during the same
week, to our laboratory in Cape Town. EDTA was used as an anti-coagulant. Plasma
samples were analysed for Retinol, vitamin E, α- and β-Carotene and immune markers
CRP and IL-6. Red cells were analysed for fatty acid composition.
Results The prevalence of under-nutrition in this group, based on their weight and
height for age can be considered as low (-2 SD =1.6 % and 6.3% respectively). The
prevalence of vitamin A deficiency (9.4%) can be considered to be mild (According to
WHO standards). The relatively low plasma α- and β -Carotene content indicated a low
intake of fruit and vegetables in this group. The low plasma levels of α-Tocopherol suggested a deficiency of vitamin E in these children.
Keywords: Nutritional Status, Immune status, Informal crèches, Eastern Cape.
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Introduction
Although the nutritional and health status of children falling in the same age group as
reported in the present study, are well described in South Africa1, little is specifically
known about the nutritional and health status of children attending an informal crèche
in an urban setting. Although information is available on the prevalence of stunting,
underweight and vitamin A status of children in South Africa, there is no information
available on the immune status, vitamin E status, blood carotene levels or red blood cell
omega-3 content in this age group. These parameters are known to be associated with
several health and developmental issues in children of this age group.
Inflammatory markers are known to be indicative of infections and general state of
health. Vitamin E has many functions in the body. It is the most important chainbreaking, lipid soluble antioxidant present in body tissues and is considered the first line
of defence against lipid oxidation. It is important for normal function of immune cells. It
is well established that supplementation with vitamin E significantly enhances both cell
mediated and blood- immune functions in humans.2 Marginal deficiency of vitamin E
impairs immune response.3 The relationship between vitamin E and immune function
was amongst others, demonstrated in Canadian 3-year olds.4 The role of vitamin E status in cognitive function is well established .5, 6
Plasma Carotenoid levels are indicative of fruit and vegetable intake of consumers.7
Apart from α- and β- Carotene being pro-vitamin A they can also act as anti-oxidants in
the body and it has been shown that α-Carotene are inversely associated with the risk
of death from all causes.8 Donaldson9 proposed a Carotenoid Health Index with an all
risk mortality ranging from very high in those having a low Carotenoid level, to very low
in those with a high plasma Carotenoid content. Donaldson10 indicated that β-Carotene
could account for up to 30% of the total Carotenoids in blood. Using this information,
an estimate of the total Carotenoids in the blood of these children could be made in
which case an Index of less than 1 μMol/L is found, which is below the lowest level of
Health Index, where a high risk for death from all causes exist. It would therefore make
sense to encourage consumers to adapt a lifestyle which will increase their blood Carotenoid levels and thus promote general health in the long term.
Harris11, provided evidence that raising tissue levels of Omega-3 fatty acids, will reduce the risk for cardiac events. The author therefore proposed the Omega-3 index. A
recent paper by van der Wurff12, also reported a significant positive association between the Omega-3 Index and cognition in typically developing adolescents from the
general population. The same authors also reported that students with a higher Omega3 Index paid more attention than students with a lower Omega-3 Index. They concluded
that” Teenagers with higher blood levels of Omega-3 may have better information processing speeds compared with those with lower levels”. Omega-3 fatty acids and especially EPA (Eicosapentaenoic acid) and DHA (Docosapentaenoic Acid) were found to
serve as substrate for the production of anti-inflammatory compounds such as resolvins
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and protectins while inhibiting the activation of nuclear factors that induce inflammation. Richardson13 presented some evidence in a review paper that: “an adequate dietary intake of Omega-3 fatty acids in particular may be crucial for optimal mental health
and functioning”.

Methods
With the assistance of the Foundation for Alcohol Related Research (FARR) who was
doing a survey in Bethelsdorp at that time, potential participating crèches were identified in Bethelsdorp and were invited to participate in the nutritional study planned by
the Cape Peninsula University of Technology (CPUT). A meeting was held with the
crèches in the area. Parents were then invited to participate in the survey. During the
meeting which were well attended by the parents, procedures were explained to the
parents. Eventually, four crèches accepted our invitation to participate. Sixty-one children between the ages of 3 and 4 years expressed their willingness to participate in the
project.
With the assistance of FARR, a community worker, paediatric nurse, and a community health nurse were recruited. FARR also seconded one of their staff members as a
project co-ordinator for the entire duration of the study.
Parents indicating their willingness to participate in the study were invited to sign a
consent form, giving permission for the child to act as a research participant in the project. The study was approved by the Faculty of Applied Sciences of the CPUT Ethics
Committee. Before the project started, all field staff were briefed and trained in the
procedures to be followed during the project.
Results of this study served as baseline for an intervention study which lasted a year
in order to determine the effects of consuming a biscuit baked with Red Palm Oil shortening on the nutrition and health status of these children. Results of this study will be
communicated separately.

Measurements and Analytical Procedures
Weights were measured on an electronic scale, weighing to the nearest 100g. Heights
were measured with a sliding board in the standing position (±1cm). Ages were recorded for all children who presented their signed consent form confirming their participation in the project.
Children were examined by the community health nurse who also took the weight
and height of the child.
Blood was drawn (10 ml) from a fore-arm vein by the paediatric nurse with the child
in the supine position. EDTA was used as an anti-coagulant. Plasma was separated from
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the red blood cells on site and stored on dry ice to be air- freighted to Cape Town for
analysis.
Blood Analysis α - and β-Carotene, Retinol and alpha-Tocopherol were extracted
from plasma and analysed by HPLC. α-and β-Carotene and Retinol were analysed by
HPLC according to the method described by Mc Geachin and Baily 14 and vitamin E determined by HPLC according to the method as described by Rizzo et al.15
Human C-Reactive Protein (CRP), and IL-6 activity were determined on plasma samples frozen on dry ice. Elisa kits purchased from Millipore (Millipore Catalogue numbers
CYT 298 and EZHTNFA respectively) were used for determining CRP and IL-6 activities in
plasma.
After separation of red blood cells from plasma, red cells were washed twice with an
equal volume of saline and frozen on dry ice to be air-freighted to our analytical laboratories in Cape Town. Frozen red cells were thawed and 500μl extracted with 10 ml chloroform/methanol (CM) 2:1. Extracts were evaporated under a stream of nitrogen and
fatty acids were trans-methylated with 2ml 5% sulphuric acid in absolute methanol at
70⁰C for two hours. After two hours, 3ml water was added and methyl esters extracted
with reagent grade hexane. Hexane extracts were evaporated to dryness and 100μl
heptane was added, mixed and analysed on a Thermo, Focus GLC equipped with a
flame ionization detector and a 60 M BPX 70 capillary column. Oven temperature was
programmed at 2 degrees C per minute from 160⁰-220⁰C.
The Omega-3 index of red cells were calculated as the sum of the percentage of
Eicosapentaenoic acid (EPA) and Docosahexaenoic acid (DHA) as obtained from the GLC
analytical results.

Statistical analysis
Data were statistically analysed to obtain mean values and standard deviations of all the
measurements. Prevalence (where applicable) were calculated for parameters where
cut-off values for normal/elevated levels were available. Pearson correlations were
calculated on log transformed data.

Results
Table 1 summarise the anthropometric data of the children. As can be seen from the
calculated Height and Weight for age, and using cut-off levels as recommended by
WHO16 the prevalence of stunting and underweight in this group of children can be
considered to be low.
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Table 1: Anthropometric data
4.15 ± 0.84 years
n = 61

-

Weight

16.3 Kg ± 3Kg
n=61

-

Height

101.11 ± 7.6 cm
n = 61

-

HAZ
-2 SD

-

6.39%

WAZ
-2SD

-

1.6%

Age

Table: 2 Blood Measurements
Parameter

Plasma level

Prevalence using reference cut-off points

Retinol

0.93 ± 0.18 μmol/L
n = 51

Less than 0.7 μmol/L = 10%
17
(WHO )

α-Carotene

0.060 ± 0.040 μmol/L
n = 51

-

β- Carotene

0.184 ± 0.081 μmol/L
n= 51

-

Alpha- Tocopherol

11.00 ± 4.41 μmol/L
n = 36

Less than 12 μmo/L= 69% - (IOM more
than 12 but less than 20 μmol/L = 25%;
≥30μmol/L=0.0%

CRP

4.18 ± 8.50 mg/L
n = 51

More than 3mg/L = 29% (Test kit)

IL-6

2.96 ± 6.11 pg/ml
n = 51

More than 5pg/ml = 24% (Test kit)

Red Blood cell Omega-3 index
%EPA + %DHA

6.2% ±1.2%

Less than6% = 43.7%
Less than 8% = 97.6%
Less than 10% =100%

18

Retinol: Using a WHO17, cut-off, of 0.7μmol/L, the prevalence of biochemical vitamin A
deficiency of 10% is considered to be mild to moderate.
α- and β -Carotene: α-and β- Carotene levels were found to be low namely 0.060±0.040
and 0.184±0.081μmol/L respectively.
α-Tocopherol: Using a universal cut-off point of 12μmol/L.18, indicated that 69% of children can be considered to be vitamin E deficient. Results showed that only 25% of the
children had vitamin E levels falling between 12 and 20μmol/L and only 6% of the children displayed values of more than 20μmol/L.
CRP: and IL-6: Using a cut-off value of 3mg/L for CRP (Manufacturer’s Reference Value)
and 5 pg/ml IL-619, results indicated that 29% and 24% of the children had values exceeding 3mg/L and 5pg/ml CRP and IL-6 respectively indicated elevated levels of inflammation in these children.
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Red Blood Cell Omega-3 Index (RBC Omega-3 Index): Results on RBC Omega-3 index
showed that the majority of children had a low index. (Less than the recommended
index of 8%-97.6%)
Table 3. Pearson correlation between some Plasma parameters
β-Carotene

Retinol

α-Carotene

a-Carotene

Significant p<0.001)

Non-Significant(p=0.045)

Significant(< 0.001)

β-Carotene

Significant p<0.001)

Significant(p= 0.012)

Significant (p<0.001)

Correlation between blood Parameters (Table 3) summarize significant correlation calculated for α- and β- Carotene and Retinol. Significant correlations were found between αand β- Carotene and between β-Carotene and Retinol. No significant correlations were
found between any of the other parameters.

Discussion
Results presented here formed the basis of an intervention study entitled: Effects of
Biscuits Baked with Red Palm Oil on the Health and Nutritional Status of Pre-School Children. These children all attended informal crèches where parents pay for their child’s
attendance and subsequent care during day-time. These crèches do not get government
financial support. Parents are normally working and it is fair to assume that these children come from homes with an income and a subsequent better nutritional status.
According to WHO16 standards the prevalence of under-nutrition in this group of children was low and with a prevalence of about half that of that reported in the SANHANES
report.1 The SANHANES also reported a very high prevalence (43.6%) of vitamin A deficiency in South Africa in a similar age group. The prevalence of vitamin A deficiency in
our study, although lower than that reported in the SANHANES was still about 10% which
can be regarded as mild/moderate.16 Children in this study were all from formal settlements in Bethelsdorp and from homes where one or both parents earned an income.
Nutritional status as judged by the different plasma and red blood cell biochemical
parameters measured in this study could potentially have far reaching health and developmental consequences.
Li and co-workers8 using data from NHANES III of US adults 20 years and older,
showed that serum α-Carotene concentrations were inversely associated with risk of
death from all causes and death from cardiovascular disease, cancer and all causes
other than CVD and cancer. This inverse association was also independent of demographic characteristics, lifestyle and traditional risk factors. Donaldson9 reported on the
results of a meta-analysis study in which results from sixty- two studies of plasma Carotenoids and health outcomes were analysed. Based on the data, a Carotenoid Health
Index was proposed with an all risk mortality ranging from very high in those having a
low (1 μM) Carotenoid level, to very low in those with a plasma Carotenoid content of.
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Although the Carotenoid Health Index was not determined in the present study, some
approximation could be made. According to Donaldson10, β-Carotene can make up to
about 30% of the total Carotenoids in the blood. Using this contribution of β-Carotene
to the total Carotenoid present in blood, the total mean concentration of Carotenoids in
the blood of these children is estimated to be less than 1μM, which is the lower end of
the Carotenoid Health Index, indicating the highest risk for an all- cause mortality. Even
when a lower contribution by β- Carotene is considered such as example 15%, the total
blood Carotene will still be low, namely about 1.23µM which will still put them in a high
risk category. Whether this information can be applied to the children in the present
study, is not known. However, results of the present study, do give us a futuristic indication of what could happen if the situation is not addressed at this early stage of life.
Plasma Carotenoid levels, are indicative of a habitual fruit and vegetable intake.7 The
plasma levels of α –and β-Carotene observed in these children could therefore be indicative of a low fruit and vegetable intake. Carotene values measured in these children,
are in agreement with those reported for infants in Malawi20, pre-school children in
rural Guatemala21, Schweigert et al.,22 in Lagos but lower than values reported for German22 and US children 6-7 years of age24 especially for β- Carotene. The benefits of an
adequate consumption of fruit and vegetables are well known. Carotenoids such as αand β-Carotene show a high anti-oxidant capacity thus protecting DNA membranes and
other cellular components against oxidative damage. Another important function of αand β- Carotene is their pro-vitamin A activity. It has been shown that Carotenoids can
provide as much as two thirds of the Retinol requirements in some countries 25,27 That
β-Carotene can serve as a precursor for vitamin A, is also suggested by the significant
association between β-Carotene and Retinol in our study.
An intervention study carried out by Watzl et al.27 showed that a four-week intervention with a high intake of Carotenoid-rich vegetables and fruit, reduces plasma Creactive protein in healthy, no-smoking men. At this point in time, only small changes in
total Carotenoid levels were found. A significant increase in the plasma levels of total
Carotenoids was however seen after supplementing with eight servings of fruit and
vegetables for eight weeks. Fruit and vegetables are known to contain several nutrients
and phytochemicals which are known to modulate immune function. It is therefore
difficult to ascribe the effects of fruit and vegetable on health to any single component
for example such as Carotenoids. The possibility however cannot be excluded, that the
actions of all these different components are in synergism as has been reported for
vitamin E and Carotenoids.28
A significant observation of the present study, is the high prevalence of vitamin E deficiency in these children (69% less than 12 μmol/L). Although the importance of vitamin
E has always been realized, very little attention has been devoted to the prevalence of
vitamin E deficiency. Recent reports indicated that vitamin E deficiency is world-wide in
both children and adults.29 Circulating α-Tocopherol concentrations <12μmol/L were
defined by the IOM18 to be in the deficient /inadequate range for healthy adults. In
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general, plasma α- Tocopherol concentrations < 12μmol/L are associated with increased
infection, anaemia, stunting of growth and poor outcomes during pregnancy for both
infant and mother.30,31 Péter et al.,29 concluded from his review on the Global vitamin E
status that ‘from the dietary vitamin E intake levels and serum concentrations of vitamin E’ demonstrated that the majority of reported intake values world-wide were below the recommended value. It is therefore logical to accept that the low plasma levels
of vitamin E recorded in the present study, was mainly due to a low dietary intake of
vitamin E. It was suggested by Traber29 that circulating α-Tocopherol below the cut-off
of 12μmol/L is likely indicative of inadequacy if not frank vitamin E deficiency.
Vitamin E has many functions in the body and is best known for its role as an antioxidant. It is the most important chain-breaking lipid-soluble antioxidant present in body
tissues and is considered the first line of defence against lipid peroxidation. It is important
for normal function of immune cells. It was shown that supplementation with vitamin E
significantly enhances both cell mediated and humoral immune functions in humans especially in elderly animals.2 It is also known that even marginal vitamin E deficiency, impairs the immune response.3 The relationship between vitamin E and immune function
was also demonstrated in Canadian 3-year olds.4 Those with the lowest serum vitamin E
had the lowest lymphocyte proliferative response and serum IgM concentrations.
The implication of the low plasma vitamin E levels is far reaching, especially in the
light of recent findings from a recent study, which reported that elevated levels of Tocopherol and Tocotrienol forms are associated with reduced risk of cognitive impairment in older adults.5 Koscik et al.31 concluded from a study on cognitive function of
children with cystic fibrosis that minimizing the duration of vitamin E deficiency, is associated with better cognitive functioning in children with Cystic Fibrosis. As suggested by
Farrel et al.6, continued extra hepatic tissue α-Tocopherol depletion put peripheral
nerves at risk. Péter et al.29 suggested that a desirable plasma vitamin E concentration
of ≥30 μmol/L is required for beneficial health effects to occur.
From Table 2, it is evident that 94% of the children had plasma levels less than 20
μmol/L Tocopherol and no children had plasma levels of α- Tocophero l levels above 30
μmol/L. Vitamin E has effects on inflammatory processes due to the antioxidant functions of α-Tocopherol.32 α-Tocopherol exerts anti-inflammatory effects through a number of different mechanisms for example by decreasing levels of CRP and proinflammatory cytokines and by inhibiting the activity of protein- kinase C.32,33
Our results indicated that vitamin E deficiency (< 12 μmol /L, α-Tocopherol, functional deficiency) can exist in the absence of severe malnutrition. This is in contrast to
the findings in malnourished children in India.34 The prevalence of malnutrition in children participating in the present study can be regarded as very low (Table 1) and yet a
high prevalence of vitamin E deficiency (functional deficiency) was observed (Table 2).
Whether the vitamin E deficiency found in these children had an effect on the
prevalence of the elevated levels of CRP (29 % ˃ than 3mg/ml) and IL-6 (24%˃ 5pg/ml) is
not known. Statistical analysis suggested that the number of observations were proba-
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bly too small to show any correlations between the different parameters. Based on
evidence from the literature, we must conclude that the observed vitamin E deficiency
found in these children has far reaching implications. Not only could the high prevalence of vitamin E deficiency have an influence on inflammation in these children, but
could potentially affected their behaviour and cognitive function.
A third observation of potential relevant importance in these children, is the relatively low red blood cell n-3 fatty acid content which is indicative of a low N-3 fatty acid
intake.35 An Omega-3 index range of 8%-11% is recommended.11 Lower levels of Omega-3 fatty acids have been associated with a variety of behavioural disorders such as
attention deficit /hyperactivity disorder ADHD).36 Currently there is important scientific
data confirming the beneficial and protective effects of omega-3 fatty acids and their
effects against inflammation, cancer and heart disease.37 Recent research also indicated
a relationship between the Omega-3 Index and processing speeds in teenagers.12 Teenagers with higher blood levels of Omega-3 displayed better information processing
speeds, compared with those with lower levels. Every 1 % increase in the Omega-3
index was linked to a 1.2 3 digit increase on the Letter Digit Substitution Test. The Omega-3 values recorded in the present study were not as low as that recorded in the study
reported by van der Wurff et al .12 Only four children had values (2.4%), above an index
of 8%. The average Index of 6.2%, are still below the recommended range of 8%-11%.
From Table 2 it can be seen that 97.6% of children had an Omega-3 Index <than 8%,
which is at the lower end of the suggested Index.

Summary and conclusion
Results from this study clearly showed that although these children appeared to be
nutritionally in a good state, based, on their weight and heights, certain blood biochemical parameters indicated specific deficiencies that can potentially have far reaching
cognitive and future health implications. Although the application of the various indices
to this age group I can be questioned, it however points to an early condition that can
have serious health consequences in later life.
Plasma levels of Carotenes, vitamin E and a relatively low red blood cell Omega 3index, indicated a low fruit and vegetable intake as well as a low intake of fish. Low
intakes of these foods are known to have negative effects on inflammation, cognitive
function and general health of the consumer.
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Abstract
Objective To determine the effects of consuming biscuits baked with Red Palm Oil on
the vitamin A, α- and β- Carotene status of pre-school children attending an informal
crèche.
Design This study was a continuation of the baseline study described earlier. We compared the effects of consuming two biscuits a day for six months, baked with either a
Red Palm Oil (RPO) based shortening or biscuits baked with a palm oil shortening containing no Red Palm Oil on the vitamin A, α-Carotene and β-Carotene status in preschool children. Sixty-four Pre-School children were recruited from four informal crèches and randomly assigned to either an A group (RPO) or a B (non-RPO) group. After
base-line observations on anthropometry and blood sampling1 supplementation was
initiated under the supervision of a trained field worker who kept a record of attendance and biscuit consumption of each child. Two biscuits (± 40g) contained about 8g
shortening. All biscuits were baked with flour fortified with Vitamin A, Iron, Zinc, Thiamin, Riboflavin, Nocotinamide, Pyrodoxine and Folic acid, according to SA Governmental regulation. Obligatory fortification of flour and maize meal was introduced in South
Africa in 2002 with the result that the sale of unfortified flour in the RSA is illegal. Notwithstanding the fact that flour was fortified in South Africa, there is evidence of vitamin A deficiency in South Africa. In addition, Iron, Zinc, Selenium, Copper and Manganese as Amino Acid complexes were added to the flour used for baking the biscuits (at
50% of NRV per 2 biscuits). Two RPO biscuits provided 2,2mg total carotene. Baseline
observations were repeated after three and six months of supplementation and again
six months after supplementation ended. The study was approved by the Faculty of
Applied Sciences Ethics Committee of the Cape Peninsula University of Technology.
Methodolgy A blood sample (last meal at least 12 hours before) was drawn from a forearm vein, while the child was in the supine position. EDTA was used as an anticoagulant. Plasma was immediately separated from red blood cells and stored on dry
ice. Samples were then air-freighted to our laboratories in Bellville and stored at -40⁰C
until analysis of, α- and β-Carotenes and Retinol. Blood could not be analysed for Iron,
Zinc and Selenium because the amount of blood drawn was inadequate for these analysis.
Results Only results of children who were present at all the sampling times were included in the statistical analysis (47 children). Results from the A and B groups during the
course of the study were compared with baseline values and statistically analysed. Forty-seven participants – twenty-five in the A group and twenty-two in the B group attended all four blood collection sessions and were included in the final analysis.
During supplementation, mean plasma a-Carotene levels increased seven-fold from
base-line values in the A group whilst only small non-significant changes from base-line
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levels were observed in the B group. After supplementation was stopped, group A, αCarotene levels declined to base-line levels. Plasma β-Carotene levels in the A group
increased two-fold above baseline. After six-months supplementation, values returned
to base-line levels six months after supplementation was terminated. Again only small
insignificant changes from baseline were observed in the B group.
The prevalence of mean biochemical Vitamin A deficiency in the two groups was
9.8% at baseline, declined to 3.9% after six months of supplementation, to increase
again to 20.5% after cessation of supplementation. No significant difference was found
in the response to biscuit supplementation between the two groups. It was therefore
decided to pool the results of group A and B.
Conclusion Consumption of a biscuit baked with a RPO based shortening showed significant increases in plasma α- and β-Carotene. Based on the increased blood levels of αCarotene after supplementation with the RPO biscuit, the importance of RPO in the
promotion of general health should be considered.
Key words: Red Palm Oil biscuits, Blood Carotene, Vitamin A, Informal crèche children.
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Introduction
Micronutrient malnutrition in South Africa is widespread. According to UNICEF2, one out
of two children in SA, in the age group 0-4 years old, had an intake of less than half the
recommended level of vitamin A, vitamin C, Riboflavin, Niacin, vitamin B6, Folate, Calium, Iron and Zinc. The same report also indicated that 21.4% children in this age group
were anaemic and 33% were vitamin A deficient. This report is in agreement with that
reported in SANHANES.3 Micronutrient malnutrition, also known as “hidden” hunger
has serious consequences. For example, vitamin A deficiency is associated with an impaired immune response with lowered resistance against infection.4
There are several reports showing that the consumption of biscuits containing Red
Palm Oil (RPO) significantly improve the vitamin A status of school children who are
vitamin A deficient.5,6,7 Significant improvements in serum retinol concentrations were
also reported in pre-school children supplemented with RPO8,9, or receiving RPO and
carrot noodle.10
Researchers from the Institute of Nutrition and Food Science, at the University of
Dhaka reported a decrease in the prevalence of acute respiratory infection from 38% to
17% in school children aged 13-17 years and who consumed biscuits baked with RPO for
three months.11 To our knowledge, none of the other studies where RPO was used in
school children, reported on the effect of RPO on immune function. However, other
studies reported on the effect of RPO on the inflammatory and immune functions. In a
study reported by Katengua-Thamahane12, the authors showed a clear antiinflammatory effect of RPO in rats treated with liposaccharide (LPS). RPO was also reported to have a positive effect on immune function.13 There is evidence that an inverse
association exists between serum/plasma concentrations of α-Carotene, β-Carotene
and Lycopene and serum/plasma C-reactive protein (CRP) concentrations.14, 15 Although
earlier studies demonstrated the ability of dietary carotenes to prevent infections, the
belief was that the action of these Carotenoids may be through their prior conversion to
vitamin A. It was however shown by Chew and Park16, that Carotenoids without provitamin A activity, were as active and at times more active than β-Carotene in enhancing cell-mediated and humoral immune response in animals and humans.
In a study carried out by Benadé et al.17, with a RPO-based bread spread provided to
primary school learners, a marked reduction in the prevalence of skin infections were
seen in children consuming sandwiches containing the RPO spread.

Methods
As a result of an agreement, FARR recruited a community worker, paediatric nurse, a
community nurse and seconded one of their staff members as a project co-ordinator for
our proposed study. Under the guidance of the project co-ordinator, crèches were iden-
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tified as potential participants in the project. Recruitment of crèches and obtaining the
necessary parental approval for the child’s participation, was according to the procedures described in the baseline study.1
The RPO (A group) group received a biscuit that contained about 270 ppm Carotene
and about500 ppmTocopherol/Tocotrienol (According to Certificate of Analysis as provided by the manufacturer). The B biscuit was baked with palm oil shortening and contained about 500 ppm Tocopherol/Tocotrienol without carotene (according to the certificate of analysis provided by the manufacturer). The shortening for the biscuits was
obtained from Carotino SDN BHD Malaysia and the biscuits baked by a bakery in Cape
Town. All biscuits were baked with standard fortified flour. An additional amount of 50%
of the NRV for Iron, Zinc, Copper, Manganese and Selenium as amino acid complexes
was added to the flour before baking. These compounds were added to reduce the
possible effects of potential deficiencies on the response of supplementation with RPO
on the various parameters. Children received the biscuit five times a week except during
holidays. A record of attendance and daily biscuit consumption was also kept for each
child. Previous work indicated that baking had only a small effect on the carotene content of biscuits baked with RPO shortening. All biscuits used in the study had a vanilla
flavour, which was the flavour of choice by the children.
The cake flour used for baking the biscuits was fortified with vitamin A, Iron, Zinc,
Thiamin, Riboflavin, Nicotinamide, Pyrodoxine and Folic acid. Unfortunately, it was not
possible to get unfortified flour as it is fortified in South Africa as determined by law.
Obligatory fortification of flour and maize meal was introduced in South Africa in 2002
with the result that the sale of unfortified flour in the RSA is against the law and therefore illegal. Notwithstanding that flour was fortified in South Africa, there was still evidence of vitamin A deficiency in South Africa. For these reasons it was decided to go
ahead with the study as planned.
Children were examined by a community health nurse at baseline, 3 months, at 6
months of supplementation and again 6 months after supplementation was stopped.
Blood was drawn by a paediatric nurse at baseline, 3 and 6 months of intervention and
again 6 months after intervention stopped. Plasma was separated from the red blood
cells on the crèche site and stored on dry ice to be air-freighted to Cape Town during
the same week that the blood was drawn.

Blood Analysis
Blood could not be analysed for Iron Manganese, Copper or Selenium because the
amount of plasma obtained did not allow analysis of these elements. To be able to do
these analyses as originally planned, a minimum of 10 ml blood was required, which
was seldom obtained. Some children co-operated well whilst others behaved in a very
difficult way, which made it almost impossible to get blood from them. In all, the paediatric nurse was very competent and effective in obtaining blood samples. The age of the
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children probably played a role in the amount of blood obtained. α- Carotene, βCarotene and Retinol were extracted from plasma and analysed by HPLC according to
the method described by McGeachin and Baily.18.

Statistical analysis
All statistical analysis was performed using the NCSS statistical analysis package (NCSS 9
Statistical Software (2013) NCSS, LLC. Kaysville, Utah, USA, ncss. Com /software /ncss.).
Two sets of analysis were performed, one on the full ‘intention to treat’ dataset and the
other on data where only individuals with complete data were included. Generally, the
analysis was performed on log-transformed data and then back transformed for illustration purposes to show geometric means and confidence intervals. The 95% confidence
intervals were calculated throughout. To determine whether a transformation was
required, descriptive analysis was performed on both untransformed and logtransformed data and the transformation decision based on the results.
For statistical reasons, only those research participants who were present on all four
occasions for observations, were included in the analysis. Based on this approach, fortyseven children were present on all four occasions of which twenty-five were from group
A and twenty-two were from group B. Overall, sixty-three children were present when
the baseline observations were made.

Results
Due of the amount of blood obtained from the children, not enough blood was available
to do any analysis for trace elements such as selenium, iron, zinc, manganese and copper.

Attendance of Pre-schoolers
The attendance of children on a daily basis was voluntary and determined by factors
such as parents’ availability, social programmes and holidays of the parents. Although
children attended on a regular basis, they were not obliged to attend every day. Because attendance was at times erratic, as indicated on attendance lists, data on attendance was considered to be unreliable for statistical analysis.
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Geometric means and 95% CIs for Retinol
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Figure 1(a): Biochemical vitamin A status
a=Not significantly different from baseline at p= 0.05*
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Figure 1(b): Geometric mean and CLs for Retinol
a = Not significantly different from baseline at p= 0.05*
b = Significantly different from baseline at p= 0.05*
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Figure 1(a) shows the changes in the plasma Retinol levels in the A and B groups during
supplementation. As no statistical difference was found between the two groups during
intervention, data was pooled for statistical analysis as shown in Figure 1(b). Consuming
two biscuits a day by both groups lead to a significant increase in plasma Retinol from
baseline levels at 3-months supplementation. At 6-months of supplementation, a slight
but not significant decline in plasma levels after supplementation was seen. However,
the values recorded at 6-months were not significantly different from baseline levels.
Six months after supplementation was stopped, plasma Retinol levels were not significantly different from baseline levels (Figure 1a and 1b).
As indicated in table two, vitamin A deficiency in this group of children before intervention, can be considered to be mild to moderate.19 At the end of intervention, prevalence of biochemical vitamin A deficiency declined from 9.8 - 3.9%. When supplementation was stopped, the prevalence of vitamin A deficiency increased to 20.5% which can
be considered as severe.19
Table 1. Vitamin A levels before, during and post intervention
Baseline

9.8%

6 Months Intervention
Post-Intervention

3.9%
20.5%

Table 2. Vitamin A levels during intervention
Goup

Retinol <0.7 μmol/L plasma

%

A

Baseline

13.8%

3 Months

0.0%

6 Months
6 Months Post
B

6.9%
24.0%

Baseline

4.6%

3 Months

0.0%

6 Months
6 Months Post

0.0%
15.8%

From Table 2 it can be seen that, although the two groups were randomly assigned,
group A had a higher prevalence of vitamin A deficiency than group B. The effect of
intervention was however similar in the two groups, notwithstanding the fact that
group A received a biscuit baked with RPO.

Plasma α- Carotene Levels
A significant increase in plasma α-Carotene levels from baseline was observed at three
and six months in the A group whereas levels at six months after supplementation was
stopped, decreased to baseline levels (Figure 2) and was not significantly different from
baseline levels.
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Geometric mean and 95% CLs for α-Carotene
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Figure 2: Changes in plasma α-Carotene levels
a = Not significantly different from baseline at p= 0.05
b = Significantly different from baseline at p= 0.05

No significant changes from baseline, in plasma α-Carotene levels were observed in the
B group during supplementation.

Plasma β-Carotene Levels
As depicted in Figure 3, plasma β-Carotene levels increased significantly from baseline
levels at three and six months after supplementation in the A group. Plasma levels declined to baseline levels six months after supplementation was stopped. No significant
changes in plasma β-Carotene concentrations from baseline, were observed in the B
group during and after supplementation (Figure 3).
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Geometric mean and 95%s for ß-Carotene

ß-Carotene level (µmol/L plasma)
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Figure 3: Plasma β-Carotene concentrations during and after supplementation
a = Not significantly different from baseline at p = 0.05
b = Significantly different from baseline at p = 0.05

Discussion
The observation of moderate biochemical vitamin A deficiency, according to WHO23 reference standards, in this group of children, notwithstanding a National Fortification Programme, warrants speculation. It could be argued that the intake of fortified foods by
these children, was limited. In South Africa, staple foods such as bread and maize meal are
fortified with vitamin A and other micronutrients. From information obtained from these
children, maize meal porridge is seldom eaten by these children. Commercial maize meal
based infant cereal is usually too expensive and parents in this low socio-economic group
can hardly afford these products. Although bread flour is also fortified, bread is expensive
and consumption by these children is consequently limited. Commercial fortified bread
flour was used for baking the biscuits and the effect of consuming these biscuits on the
vitamin A status of these children, can clearly be seen in the B group. Although the B biscuits did not contain pro-vitamin A (RPO), plasma vitamin A levels increased significantly
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during biscuit supplementation in both groups and the prevalence of vitamin A deficiency,
decreased from 9.8 to 3.0% after six months of biscuit supplementation (Table 1). When
biscuit supplementation stopped, the prevalence of vitamin A deficiency again increased
sharply to 20.5%, which can be considered as severe.19
This observation strongly supports the contention that vitamin A intake of these
children was inadequate before and after supplementation.
Although previous studies proved that RPO can alleviate vitamin A deficiency in
school learners4, 5, 6, 11 and pre-schoolers7, 9 results from the present study did not show
any significant effect of RPO on the plasma Retinol levels. Figure 1a showed similar
responses for the A and B groups with supplementation with a RPO and non-RPO biscuit. Our results suggest that when vitamin A is available from food (fortification), the
role of pro-vitamin A as a pre-cursor for vitamin A is less important. This is supported by
the observation that plasma Retinol concentration was not affected by the presence of
pro-vitamin A in the supplement. This observation further supports the contention that
pro-vitamin A Carotenes are converted to vitamin A only on demand.20
Our results suggest that when adequate amounts of vitamin A are present in food,
pro- vitamin A carotenes play a subordinate role as a source of vitamin A. The drastic
increase in vitamin A deficiency (prevalence increased from 3.9% to 20.5% at 6-months
post intervention warrants comments. Although mean values for Retinol at 6-months
post- supplementation did not differ significantly from baseline values, pooled values
showed a drastic increase in the prevalence of vitamin A deficiency from 9.8% at baseline to 20.5% at 6-months post-supplementation. These results do strongly suggest that
stopping supplementation with a product fortified with vitamin A can have potential
serious affects in terms of the prevalence of vitamin A deficiency. It also stresses the
importance of continuation of the fortification process and even more important, a
continued consumption of the fortified product once it is started.
Although no difference was seen between the A and B groups in terms of Retinol
levels, results from the present study are vastly different from those of a previous study
with biscuits baked with RPO.6 Firstly, the prevalence of vitamin A deficiency was much
higher 39.1% as compared to 9.2% in the present study. Secondly, after 12-months
supplementation with a RPO biscuit, deficiency decreased from 39.1%to 12.2%, whereas in our intervention mean deficiency decreased from 9.2% to 3.2% in the A and B
groups. Also, in the first study, it was still possible to bake biscuits with unfortified flour.
This was however, not possible in the present study. Results of the present study suggest that when fortified products are consumed, vitamin A deficiency will decline. As
suggested earlier20, it would appear that pro-vitamin A such as α- and β-Carotene play
subordinate roles in alleviating vitamin A deficiency when vitamin A is present in the
food consumed.
Consumption of a biscuit baked with RPO, lead to significant increases in plasma αand β-Carotene. When supplementation was stopped, blood levels of these carotenes
declined to baseline levels. Mean levels of plasma α- and β-Carotene is in line with pub-
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lished international values.21,22,23 Plasma levels of Carotenes give some indication of fruit
and vegetable intake of consumers.24 Based on the plasma Carotene levels measured in
these children, fruit and vegetable intake must be considered to have been low.
It would appear that in the past, the main emphasis was on the potential role of αand β-Carotene as pro-vitamin A and their ability to alleviate biochemical vitamin A
deficiency. Results from several studies carried out during the past decade, have provided more information on some of the other potential health advantages of an elevated plasma Carotene level25. Li and co-workers26 using data from NHANES III of US adults
20 years and older, showed that serum α-Carotene concentrations were inversely associated with the risk of death from all causes and death rom cardiovascular disease,
cancer and all causes other than CVD and cancer. This inverse association was also independent of demographic characteristics, lifestyle habits and traditional health risk
factors. Donaldson27 reported on the results of a meta-analysis study in which results
from sixty-two studies of plasma Carotenoids and health outcomes were analysed.
Based on the data, a Carotenoid Health Index was proposed with an all risk mortality
ranging from very high in those having a low Carotenoid index to very low, in those with
a high plasma Carotenoid content. Although a Carotenoid Health Index was not determined in the present study, an approximation of the Carotenoid Health Index could be
calculated. According to Donaldson28, β- Carotene makes up about 30% of the total
Carotenoids. It could therefore be assumed that the total Carotenoid level was about
0.6µM which is well below the lower end of the Carotenoid Health Index of 1μM which
corresponds to the highest of an all mortality risk. It therefore makes a lot of sense to
encourage consumers to adapt a lifestyle which will increase their blood Carotenoid
levels and thus promote general health. That plasma Carotenoid levels can be improved
by diet, is not only confirmed by the results of the present study, but also by the report
of Brevik et al.24 Although the effect of consuming a biscuit baked with RPO on the Carotenoid Health Index can be estimated to be about 2.4 after consuming 2,2 mg of Carotenoids per day for six months, the value of Carotenoid intake as a means of increasing the Carotenoid Health Index, should not be under estimated

Limitations of the study
Several aspects of the study need to be considered.
Firstly, the question of the effects of using fortified flour for baking the biscuits must
be considered. As fortification of all flour in the RSA is obligatory and non-fortified flour
is subsequently not available. As mentioned earlier, the sale of unfortified flour is not
permitted by law. We therefore had no choice but to use whatever was available. The
reason for going ahead with the project notwithstanding the issue of using fortified
flour was that some recent surveys confirmed the existence of vitamin A deficiency in
children in the RSA notwithstanding the fortification of staple foods such as maize meal
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and flour.4 However, the results of this study appear to indicate that these children did
not consume adequate amounts of fortified foods. This is further confirmed by the
sharp increase in the prevalence of vitamin A deficiency six months after the biscuit
supplementation was ended.
Secondly, not enough blood could be obtained to do micro-element analysis. Although we employed a competent paediatric nurse for blood collection, collaboration
from the children was often poor, with the result that not enough blood could be collected for all the analysis indicated in the original protocol. Because of the limited
amount of plasma available for analysis, we had to prioritise for which analysis the
plasma will be used to obtain an acceptable number for statistical analysis.

Conclusion
Results showed that when children consumed biscuits baked with RPO shortening,
plasma levels of α- and β-Carotene increased significantly from baseline levels during six
months of supplementation. When supplementation was stopped after six months,
plasma levels of α- and β-Carotene levels returned to baseline levels after six months
without supplementation. An increase in the prevalence of vitamin A deficiency was
observed at six months after the biscuit supplementation ended. No significant changes
in baseline plasma levels of these Carotenes were seen during and after supplementation in the control group.
Comparable changes in plasma levels of Retinol, in the A and B groups during and after supplementation, appear to be un-related to the increased levels of α- and βCarotene seen in the A group. At the levels of vitamin A deficiency observed in the present study, no difference was found between the Retinol response between the RPO
group and the non RPO group. It must be pointed out that our previous findings on the
ability of RPO to alleviate vitamin A deficiency in school children, involved children having vitamin deficiencies of 39.1%.6 This is in contrast to the present study where deficiencies of 10% were recorded.1 The efficacy of RPO in alleviating vitamin A deficiency at
lower levels of deficiencies could be questioned. The role of trace elements and other
micronutrients should also be considered.
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Abstract
Background Methodology We compared the effects of consuming two biscuits a day for
six months, baked with either a Red Palm Oil based shortening or biscuits baked with a
palm oil shortening containing no Red Palm Oil on the vitamin E and inflammatory status of pre-school children. Sixty-four pre-School children were recruited from four informal crèches and randomly assigned to either an A group (RPO) or a B (non-RPO)
group. After base-line observations on anthropometry and blood sampling, supplementation was initiated under the supervision of a trained field worker who kept a record of
attendance and biscuit consumption of each child. Two biscuits (± 40g) contained about
8g shortening and all biscuits were baked with flour fortified with Vitamin A, Iron, Zinc,
Thiamin, Riboflavin, Nocotinamide, Pyrodoxine and Folic acid, according to SA Governmental regulation. Obligatory fortification of flour and maize meal was introduced in
South Africa in 2002 with the result that the sale of unfortified flour in the RSA is illegal.
Notwithstanding the fact that flour was fortified in South Africa, there is evidence of
vitamin A deficiency in South Africa. In addition, Iron, Zinc, Selenium, Copper and Manganese as Amino Acid complexes were added to the flour used for baking the biscuits
(at 50% of NRV per 2 biscuits). Two RPO biscuits provided approximately 4mg vitamin E.
Baseline observations were repeated after three and six months of supplementation
and again six months after supplementation with the biscuits was ended. The study was
approved by the Faculty of Applied Sciences Ethics Committee of the Cape Peninsula
University of Technology.
Blood analysis A fasting blood sample (last meal at least 12 hours before) was drawn
from a forearm vein, while the child was in the supine position. EDTA was used as an
anti-coagulant. Plasma was immediately separated from red blood cells and stored on
dry ice. Samples were then air-freighted to our laboratories in Bellville and stored on
dry ice until analysis of α- Tocopherol by High Pressure Liquid Chromatography (HPLC)
Plasma CRP and IL-6 were measured by using Elisa kits. Blood could not be analysed for
Iron, Zinc and Selenium because the amount of blood drawn was inadequate to do
these analyses.
Results Only results of children who were present at all the sampling times were included in the statistical analysis (47 children). Results from the A and B groups during the
course of the study were compared with baseline values and statistically analysed. Forty-seven participants 25 in the A group and 22 in the B group were present at all four
blood collection sessions and were included in the final analysis. Baseline values for
stunting and underweight and vitamin A status were reported previously and were
found to be low as reported earlier.1 A high prevalence of α-tocopherol deficiency
(<12μmol/L) was observed for the group as a whole at baseline. When a cut-off value of
less than 12μmol/L was used a prevalence rate of 69% was seen. Using cut-off values of
less than 20μmol/L, the prevalence was 94%. After 6-months intervention, prevalence
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levels declined to 10.0% (less than 12μmol/L) and 61% (less than 29μmol/L). Six months
after biscuit supplementation was stopped, the respective prevalence levels were 0%
and 61.0% respectively.
Biscuit supplementation had a tendency to reduce the levels of circulating plasma
levels of CRP and IL-6. After cessation of the biscuit supplementation, plasma levels of
these markers showed a clear upward trend towards baseline levels.
HPLC analysis of plasma samples with the method used, did not detect any tocotrienols in the plasma during the period of supplementation. As the plasma half-life for
Tocotrienols is short and its clearance from plasma and liver is within 24 hours. Our
observation of not recording any elevation in plasma levels of Tocotrienols in these
fasting children about 24 hours after the last biscuit was consumed, is in line with the
literature.
Conclusion Consumption of a biscuit baked with a RPO based shortening showed significant increases in plasma α-Tocopherol. The use of palm oil shortening can play a significant role in alleviating alpha-tocopherol deficiency in populations having α-tocopherol
deficiency.
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Introduction
Researchers from the Institute of Nutrition and Food Science, at the University of Dhaka
reported a decrease in the prevalence of acute respiratory infection from 38% to 17% in
school children aged 13-17 years, and who consumed biscuits baked with RPO for three
months.2
To our knowledge, none of the other studies where RPO was used in school children, reported on the effect of RPO on immune function or indicators of inflammation
in school- children. However, other studies reported on the effect of RPO on the inflammatory and immune functions. In a study reported by Katengua-Thamahane3, the
authors showed a clear anti- inflammatory effect of RPO in rats treated with liposaccharide (LPS). RPO was also reported to have a positive effect on immune function.4
As RPO is a rich source of carotenes and vitamin E, the potential of improved immune function during consumption of products containing RPO must be considered in
the light of the existing evidence regarding the ability of dietary carotenes to prevent
infections. Recent results from a clinical trial with vitamin E Tocotrienol5 showed the
beneficial enhancing effect on the immune response of healthy human subjects following an immunogenic challenge such as vaccination. In a study on mice, it was shown
that dietary supplementation with Tocotrienols enhances immune function by having a
beneficial effect in improving age-related decline in T-cell function.6
In a study carried out by Benadé et al.7, with a RPO-based bread spread provided to
primary school learners, a marked reduction in the prevalence of skin infections were
seen in children consuming sandwiches containing the RPO spread.

Methods
As a result of an agreement, FARR recruited a community worker, paediatric nurse, a
community nurse and seconded one of their staff members as a project co-ordinator for
our proposed study. Under the guidance of the project co-ordinator, crèches were identified as potential participants in the project. Recruiting crèches and obtaining the necessary parental approval for the child’s participation, was according to the procedures
described in the baseline study.1
The RPO (A group) group received a biscuit that contained about 270 ppm Carotene
and about 500 ppmTocopherol/Tocotrienol (According to certificate of analysis as provided by manufacturer). The B biscuit was baked with palm oil shortening and contained
about 500 ppm Tocopherol/Tocotrienol (but no Carotene, according to the certificate of
analysis provided by the manufacturer). The shortening for the biscuits was obtained
from Carotino SDN BHD Malaysia and the biscuits baked by a bakery in Cape Town. All
biscuits contained an extra 50% of the NRV for Iron, Zinc, Copper, Manganese and Selenium as an amino acid complex. These compounds were added to reduce the possible
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effects of potential deficiencies on the response of supplementation with RPO on the
various parameters. Children received the biscuit five times a week except during holidays. Biscuits were consumed under the supervision of the field worker. A record of
attendance and daily biscuit consumption was also kept for each child. Previous work
indicated that baking had only a small effect on the carotene content of biscuits baked
with RPO shortening. All biscuits used in the study had a vanilla flavour, which was the
flavour of choice by the children.
The cake flour used for baking the biscuits was additionally fortified with vitamin A,
Iron, Zinc, Thiamin, Riboflavin, Nicotinamide, Pyrodoxine and Folic acid. Unfortunately,
it was not possible to get unfortified flour as it is fortified in South Africa as determined
by law. Obligatory fortification of flour and maize meal was introduced in South Africa in
2002 with the result that the sale of unfortified flour in the RSA is against the law and
therefore illegal. Notwithstanding that flour was fortified in South Africa, there was still
evidence of vitamin A deficiency in South Africa. For these reasons it was decided to go
ahead with the study as planned.
Children were examined by the community health nurse at baseline, 3 months, at 6
months of supplementation and again 6 months after supplementation was stopped.
Blood was drawn by a paediatric nurse at baseline, 3 and 6 months of intervention and
again 6 months after intervention stopped. Plasma was separated from the red blood
cells on the crèche site and stored on dry ice to be air-freighted to Cape Town.

Blood Analysis
Blood could not be analysed for Iron Manganese, Copper or Selenium because the
amount of plasma obtained did not allow analysis of these elements. To be able to do
these analyses as originally planned, a minimum of 10 ml blood was required, which
was seldom obtained. Some children co-operated well whilst others behaved in a very
difficult way, which made it almost impossible to get blood from them. Age of the children probably played a role in this. The paediatric nurse was very competent and effective in obtaining blood samples. α- Tocopherol was extracted from plasma and determined by HPLC according to the method as described by Rizzo et al.8 Human C-reactive
protein (CRP), Il-6 and TNF-alpha activity were determined on plasma samples frozen on
dry ice. Elisa kits purchased from Millipore (Millipore Cat. No. CYT 298, Cat. No. EZHIL6
and Cat No EZHTNFA respectively) were used for determining CRP, Il-6 and TNF-alpha
activities in plasma samples.

Statistical analysis
All statistical analysis was performed using the NCSS statistical analysis package (NCSS 9
Statistical Software (2013) NCSS, LLC. Kaysville, Utah, USA, ncss. com/ software / ncss.).
Two sets of analysis were performed, one on the full ‘intention to treat’ dataset and the
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other on data where only individuals with complete data were included. Generally, the
analysis was performed on log-transformed data and then back transformed for illustration purposes to show geometric means and confidence intervals. The 95% confidence
intervals were calculated throughout. To determine whether a transformation was
required, descriptive analysis was performed on both untransformed and logtransformed data and the transformation decision based on the results.
For statistical reasons, only those research participants who were present on all four
occasions for observations, were included in the analysis. Based on this approach, fortyseven children were present on all four occasions of which twenty-five were from group
A and twenty-two were from group B. Overall, sixty-three children were present when
the baseline observations were made.

Results
As blood TNF-alpha levels did not show any change from base-line levels during and
after supplementation, they were not included in the results. Because of the amount of
blood obtained from the children, not enough blood was available to do any analysis for
trace elements such as selenium, iron, zinc, manganese and copper.

Attendance of Pre-schoolers
The attendance of children on a daily basis was voluntary and determined by factors
such as parents’ availability, social programmes and holidays of the parents. Although
children attended on a regular basis attendance was not obligatory. The pattern of
attendance was however dependant on the parent’s availability for transporting the
child to the crèche, or escorting the child to the crèche, the time the parents had to
take leave. Because of these reasons, attendance data was not considered for statistical
analysis.

Plasma Tocopherol
Plasma α-Tocopherol increased significantly, in both groups from baseline, at 3 and 5
months during supplementation and 5 months after the end of supplementation. (Figure 1). No differences were observed in the response between the two groups, to supplementation.
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Geometric mean and 95% CLs for α-Tocopherol
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Figure 1: Plasma α-Tocopherol levels
a = Not significantly different from baseline at p = 0.05
b= Significantly different from baseline at p=0.05

Table 1 summarizes the mean prevalence of vitamin E deficiency in the two groups. It
has been suggested that a desirable plasma concentration of ≥ 30μmol/L is desirable at
which beneficial health effects may occur.9 Using, a cut-off value of ≤12μmol/l, the deficiency threshold defined by IOM10 the prevalence at baseline was 69%. Using the same
cut-off, the prevalence was 10% at 6-months intervention and 0% six months after supplementation ended. Using an arbitrary cut-off of less than 20μmol/L the respective
values were 94.0%, 61.1% and 61.1.0% respectively. Supplementation clearly improved
the vitamin E status of the participants, which was even evident after supplementation
stopped.
Table 1. α- Tocopherol cut-off values
Plasma a-Tocopherol cut-off levels
Baseline
<12 μmol/L
<20 μmol/L

69%
94.0%

6 months intervention
<12μmol/L
<20 μmol/L

10.0%
61.1%

6 months post-intervention
<12 μmol/L
<20 μmol/L

0.0%
61.1%

Plasma C-Reactive Protein (CRP)
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As CRP did not differ significantly between groups, results were pooled for statistical analysis (figure 5). Plasma levels of CRP declined during supplementation to reach significantly
lower levels from baseline (p=0.05) after six months of supplementation. When supplementation was stopped, levels of CRP increased significantly compared to levels observed
after six months of supplementation (p=0.05). Mean baseline levels measured, suggest
that average baseline values still fall within the normal range. (less than 3.8mg/L). However, using baseline CRP plasma levels of 3.8mg/L (Millipore as a cut-off point, it was calculated that 29 % of the children had CRP plasma levels higher than 3.8mg/L and could be
considered to have high levels of inflammation before intervention.
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Figure 2
a = Not significantly different from baseline at p = 0.05
b = Significantly different from baseline at p = 0.05

Changes observed in the level of CRP during and after supplementation occur within
normal values of CRP (<3.8mg/L. Millipore Human C-Reactive Protein (CRP)Elisa Kit)

Plasma Interleukin-6 Activity (IL-6)
Again, as no significant difference was found in the plasma IL-6 activity between the two
groups, results obtained during supplementation were pooled for statistical analysis
(Figure 6).
Activity was found to decrease significantly (p=0.05) during supplementation to
reach activities significantly lower than baseline at 3 and 6 months of supplementation.
During the six months when the children did not receive supplementation, IL-6 increased to reach levels that were higher than those measured at 3 and 6 months during
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supplementation but not significantly different from baseline levels (p=0.05). Again
using an arbitrary cut-off level of 4.5 pg/ml11 for baseline values, IL-6 values showed
that 24% of the children had IL-6 levels above these cut-off levels, which confirms the
CRP observations.
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Figure 3
a = Not significantly different from baseline at p=0.05
b = Significantly different from baseline at p= 0.05

Mean changes measured in the level of IL-6 during and after supplementation occur
within normal values of IL-6 (< 4.8pg/ml).

Discussion
A rather surprising observation of the current study was the observed low vitamin E levels
in these children. Mean base-line levels of α-Tocopherol were about 11μmol/L. Using a cutoff values of < 12μmole /L10 and < 20μmole /L, revealed a prevalence rate of 69% and
94.0% respectively. After 6 months of supplementation with the biscuits these values declined to 10% and 61.1% respectively. Six months after supplementation stopped, the respective values were 0% and 61.1%. These values clearly showed that palm oil-based
shortening had a significant long- term effect on α-Tocopherol levels. It is estimated that
the amount of α-Tocopherol provided by the two biscuits was about 1mg per day. Two
biscuits per day supplied a further3mg of Tocotrienol. These results further suggest that
after supplementation was stopped, α-Tocopherol accumulated in the body, and continued
to provide the metabolic needs (based on the < 12 μ mole/L blood levels). The prevalence
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of vitamin E deficiency in our study, is in line with that reported for children in more or less
the same age group in Brazil, Argentina and Mexico12, Korea13and Allen et al. Mexico.14 The
relatively low α-Tocopherol values measured in these children at baseline potentially have
significant health implications. The relatively elevated biomarkers for inflammation, CRP
and IL-6 at baseline, could potentially have been caused by a combination of different factors of which α-Tocopherol could have played a role.
Vitamin E has many functions in the body, and is best known for its role as an antioxidant. It is the most important chain-breaking, lipid-soluble antioxidant present in body
tissues and is considered the first line of defence against lipid per oxidation. It is important for normal function of immune cells.9 It was shown that supplementation with
vitamin E significantly enhances both cell mediated and humoral immune functions in
humans especially in the elderly and animals.15 It is also known that even marginal deficiency of vitamin E, impairs the immune response.,11,16 It is therefore possible that the
decline in biomarkers of inflammation with supplementation of biscuits baked with
palm oil shortening containing Tocopherols and Tocotrienols, could have been at least
partly due to the known effect of vitamin E on immune function. Mean plasma levels of
vitamin E at six months of intervention were similar to those measured at six months
after supplementation was stopped and yet both inflammatory markers showed a steep
increase after supplementation was stopped. This observation questions the role of
whether vitamin E played a key role in the decline in the activity levels of inflammatory
markers during supplementation.
The relationship between vitamin E and immune function was also demonstrated in
Canadian 3-year olds. 17 Those with the lowest serum vitamin E had the lowest lymphocyte proliferative responses and serum IgM concentrations.
The implication of low serum/plasma vitamin E levels is far reaching, especially in the
light of recent findings from a study published by Mangialasche et al.18, which reported
that elevated levels of Tocopherol and Tocotrienol forms are associated with reduced
risk of cognitive impairment in older adults. Koscik et al.19, concluded from a study on
cognitive function of children with cystic fibrosis that minimizing the duration of vitamin
E deficiency, is associated with better cognitive functioning in children with Cystic Fibrosis. As suggested by Farrel et al.20, continued extra-hepatic tissue alpha-Tocopherol depletion put peripheral nerves at risk. Although cognitive function was not measured in
these children, it would be reasonable to hypothesize that against existing evidence, the
cognitive function of those children with a low plasma vitamin E level was affected negatively and that supplementation with a biscuit baked with palm oil shortening would have
improved their cognitive function. Further studies are needed in this regard. It is surprising that improvement of plasma vitamin E levels were observed (in the present study) by
an estimated additional intake of between 4-6 mg vitamin E per day of which about 0.81.2 mg was alpha-tocopherol. From the low plasma vitamin E levels measured during the
base-line observations, it would appear that vitamin E intake in this group of children was
inadequate.21 This is in agreement with a conclusion drawn by Oldewage-Theron22 that
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the high prevalence of vitamin E deficiency found in low-income South African elderly,
was due to the poor dietary intake of vitamin E. Our results also showed that vitamin E
deficiency (< 12 μ mol/L α-tocopherol) can exist in the absence of severe malnutrition.
This is in contrast to the findings in malnourished children in India.23 The malnutrition
prevalence in children participating in the present study can be regarded as very low1
and yet a high prevalence of vitamin E was observed (Table 3).
Although the effects of consuming a biscuit baked with palm oil on Tocotrienol levels
in blood of these children, could not be detected by the study- design used in the current
study, it must be borne in mind, that blood was collected about eighteen hours after
consuming the two biscuits. Studies on Tocotrienol kinetics showed that Tocotrienols
have virtually disappeared from plasma within 8 hours after administration.24 Given the
kinetic characteristics of Tocotrienol as well as the relatively low content of the biscuit
and subsequent intake of Tocotrienol (about 3-5mg) per day and the fact that the children had biscuits at least 24 hours before blood was drawn, the lack of detection of
Tocotrienol under these conditions, is not surprising. However, the effect of the relatively
low intake of α -Tocopherol on blood levels, warrants further investigation.
The significant decline in the level of inflammatory markers from baseline to six
months after biscuit supplementation could possibly be attributed to several factors
and not to any single one factor. Firstly, plasma alpha-Tocopherol increased significantly
in both the A and B groups. This is known to have a beneficial effect on immunity.5,25
After Supplementation was stopped, retinol levels declined to baseline levels, whilst αTocopherol levels remained significantly elevated above baseline levels and did not
differ significantly from values measured at three months of intervention. Both A and B
groups received biscuits baked with flour containing micronutrients included in the
national fortification program. In addition, Zinc, Copper, Manganese and Selenium in
their amino complex form was added (50% NRV) to both biscuits. One could therefore
speculate that the improvement seen in inflammatory markers during biscuit supplementation was entirely due to the improvement of vitamin A status in the two groups. It
would however be an over-simplification to ascribe the changes observed during biscuit
supplementation to any one single factor. The increase in inflammatory markers after
supplementation was stopped, suggest that the A and B biscuit contained elements that
did affect the level of inflammatory markers in these children. When supplementation
was stopped, these elements were lacking and subsequently inflammatory marker levels increased again. The most obvious candidates in this process appear to be Retinol
and other trace elements included in both biscuits. Trace elements are indispensable
for life and play an important role in essential functions including immune function. Low
intakes of micronutrients have been shown to suppress immune function by affecting
the innate T-cell mediate immune response and antibody response, which in turn, increases the susceptibility to infections.26 It must however be pointed out that the
changes observed in the inflammatory markers, occur in levels within relatively low to
normal ranges for CRP and IL-6.
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Limitations of the study
Several aspects of the study need to be considered.
Firstly, the question of the effects of using fortified flour for baking the biscuits must
be considered. As fortification of all flour in the RSA is obligatory and non-fortified flour
is subsequently not available. As mentioned earlier, the sale of unfortified flour is not
permitted by law. We therefore had no choice but to use whatever was available. The
reason for going ahead with the project notwithstanding the issue of using fortified
flour was that some recent surveys confirmed the existence of vitamin A deficiency in
children in the RSA notwithstanding the fortification of staple foods such as maize meal
and flour.4 However, the results of this study appear to indicate that these children did
not consume adequate amounts of fortified foods. This is further confirmed by the
sharp increase in the prevalence of vitamin A deficiency six months after the biscuit
supplementation was ended.
Secondly, not enough blood could be obtained to do micro-element analysis. Although we employed a competent paediatric nurse for blood collection, collaboration
from the children was often poor, with the result that not enough blood could be collected for all the analysis indicated in the original protocol. Because of the limited
amount of plasma available for analysis, we had to prioritise for which analysis the
plasma will be used to obtain an acceptable number for statistical analysis.

Conclusion
The role of trace elements and other micronutrients in the response of the two groups,
should also be considered. A high prevalence of Vitamin E deficiency was observed in
this group of children which could have far reaching consequences. The value of palm
oil in addressing vitamin E deficiency should not be under estimated, especially in the
light of the world- wide prevalence of low vitamin E levels in plasma as pointed out by
Péter et al.9
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Summary
The Current Scenario
The FASD journey in South Africa has just begun. The wealth of information available
about the condition, the international and South African research findings and lessons
learnt from 20 years of community engagements, provided enough information to start
this exploratory journey. It is now imperative to evaluate some of these interventions as
to create appropriate and effective programmes for FASD awareness, prevention and
management. In doing so, sound theoretical and evidence based programmes, that
relate to the specific needs of the different cultural groups and clients in urban and
rural communities, should be developed. That being said, it is evident that the solution
does not lie in one generic intervention, but rather in a flexible programme that could
be revised as the needs of the clients and their environment change. Proper planning of
health promotion programs, using approaches like Intervention Mapping, should provide the necessary empirical baseline to develop scientifically sound interventions.
To date the role of the woman has received most of the attention. Some have raised
the concern that by placing the burden of responsibility and blame on women, society
might come close to violating the rights of women in making informed decisions about
their own health and the well-being their off-springs. Health promotional messages, and
media reports advocate that no alcohol is safe during pregnancy. It calls on pregnant
women to be responsible and good mothers by abstaining from alcohol use as ‘FASD is
100% preventable’. By doing so, society continues to put all the pressure and responsibility on pregnant women and women of childbearing age. It implies that women who
are using alcohol during pregnancy are perceived as bad and irresponsible mothers.
Determinants such as confusing, and often contradicting, messages provided by health
providers, limited access to education, as well as pressure from family and friends are
not adequately acknowledged.
In South African studies, researchers have consistently reported on the defencelessness of women as so many are unemployed, unmarried and stressed. Family planning
services are not optimally utilized, often resulting in unplanned pregnancies. Many
children are raised by maternal headed households and fathers are frequently absent
due to work circumstances, failed relationships or death. The burden placed on women,
in often dire circumstances, is significant. As this is a regular occurrence, it seems as if
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some communities have accepted it as the norm. Although men are regularly being
blamed for being absent, one wonders how these communities would define responsible fatherhood.
Environmental and cultural factors, for example poverty, family practices, cultural
beliefs, limited access to health and substance abuse facilities, further disadvantage
women of childbearing age. Breaking the cycle of poverty and high-risk behaviour require more than mere health promotion messages. The need to be socially acceptable
and to socialise are often stated as reasons why pregnant women continued to use
alcohol. Despite of this, very few interventions focus on the role of the family and
friends in terms of FASD prevention. The African proverb “It takes a village to raise a
child” should encourage actions to appeal to the community’s sense of responsibility
and accountability in supporting pregnant women in their prenatal alcohol-free months.
Scientist have reported on the importance of maternal nutrition and concern has
been raised about the increased vulnerability of women with low Body Mass Indexes.
Various South African reports alert to the high prevalence of malnutrition and stunting
in women of childbearing age. Coupled with high levels of alcohol abuse, especially
binge drinking, these women are especially at risk of having children with FASD. Despite
of this, little is known about the role of vitamins and micro-nutrient which might be
crucial determinants in providing some protection against severe prenatal damage.
Late confirmation of pregnancy leaves fetuses exceptionally vulnerable, especially
during the first trimester. This is often an indication of poor access or attendance of
antenatal services, but also raises the concern about possible stigmatisation. At present
there is no policy or guidelines on the management of pregnant women who are abusing alcohol in the Department of Health. By reporting her risky behaviour, a pregnant
woman might run the risk of receiving a reprimand and a reminder about the harm that
she is doing to her unborn child. It is highly unlikely that she will receive a referral for
substance abuse counselling and support. In communities where there is an emerging
awareness of FASD, but little collective responsibility in terms of prevention and support, the pregnant woman might even be ostracized and stigmatized. Being already in a
compromising position, it might be easier for her not to disclose her prenatal alcohol
use.
Raising a child with FASD in South Africa is a lonely journey. With little resources and
adequately trained professionals, it is highly unlikely that the affected child will receive
a diagnosis, let alone an early diagnosis, which is vital for early intervention. Even if the
child receives a correct diagnosis there are very few resources available with limited
accessibility to therapeutic interventions such as occupational, physio and behavioural
therapy. Due to the country’s inclusive education policy, it is compulsory for children to
be enrolled for school at the age of seven. Children with learning disabilities, might be
identified as they progress through school, and if severely affected, might be referred to
schools for children with special needs. In some provinces access to appropriate educational services is less problematic than in others. Support to those who are affected
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with FASD and their families are in general non-existent, leaving families spending their
already limited resources on seeking services and assistance.

Moving forward
As stated, the FASD journey in South Africa has just begun. The aforementioned might
provide a bleak and dooming picture, but there is enough information and experience
available in South Africa to enable the country to acknowledge the problem and to take
action. Knowing the challenges, enables one to address it. Factors for consideration in
this process include the following:

Research questions
Reviewing the existing research findings in the country, as well as international research
reports, raise a myriad of questions about determinants such as the impact of maternal
malnutrition and low Body Mass Index, especially in terms of vulnerability. Would food
fortification be beneficial in providing some protection to exposed fetuses, especially in
this country where so many women are malnourished?
The same question applies to children with FASD. Infant malnutrition is common in
South Africa. The effect on children’s immunity, cognitive development and overall
performance has been described. Food fortification, with the relevant vitamins and
micro-nutrients, might enable a child with FASD to reach his full, albeit limited, potential, thereby improving his quality of life and ultimate functioning within the community.
The impact of paternal alcohol abuse is currently being researched and might provide interesting information which has the potential to decrease the blame and shame
burden from women.

Political will
In a developing country like South Africa health and social problems are competing to
gain acknowledgement and access to scarce resources. The HIV/AIDS denialism in 1999
- 2008 is a good example of how a country’s ability to progressively address a problem
can be derailed. The fear is that a lack of political recognition regarding South Africa’s
FASD problem might lead to a delayed action which is going to cost the country dearly.
FASD is but a symptom of a much bigger problem, namely alcohol abuse. The country’s
draft Liquor Bill is currently being reviewed and addresses the main challenges such as
marketing, distribution, liquor trading and outlets, under-age drinking, selling of alcohol
to pregnant women, litigation and accountability. The Department of Social Development’s Substance Abuse Programme provides a framework and guidance for service
delivery. Unfortunately, these services are lacking in many communities, especially in
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rural areas. Of great concern is the numerous missed opportunities within the Department of Health, due to a lack of policy and guidelines for the management of pregnant
women at risk and diagnostic services for FASD.

Service delivery
The FASD diagnostic criteria currently used in South Africa is complex and expensive.
Given the limitation on resources, it is imperative to develop practical and reliable
methods and tools to increase the accessibility to diagnosis. At present highly skilled
and trained medical specialists and psychologists/psychometrists are responsible for
these assessments. Maternal interviews are fortunately already done by trained community workers. Increased availability and affordability would require the training of
new cadres of workers. Options such as surveillance systems or brief-screening methods will have to be explored.
Training of professionals is essential. National policy and guidelines on the management of FASD will steer and focus limited resources and alleviate possible duplication
and wastage of means.
Support groups providing information and guidance to people living with FASD, parents and caregivers will capacitate those who are facing the multitude of challenges on
a daily basis. Networking and good infrastructures will alleviate the pressure on limited
service resources, freeing the latter up for more pressing needs and enable better service delivery.

Awareness and prevention
Implementation of the above-mentioned is however, no guarantee for a reduction in
the country’s FASD prevalence rates. If the person at risk is not ready and prepared to
accept the message and to change the harmful behaviour, there will be no positive
impact on the problem. A concerted effort should be made to identify interventions
needed by communities and parents at risk to actively engage them and to bring about
behaviour change.
Pressure is put on women to protect their children, but in order for them to change
their behaviour, they have to be willing to act in a certain way and have the necessary
knowledge and skills to perform the required behaviour. People will only do so if they
believe that their current behaviour is harmful and if they see the advantages of the
new behaviour. Given the quest for social acceptability and support, it is important to
receive support and positive encouragement from peers and family to implement and
maintain the changed behaviour. High levels of self-efficacy and a positive self-esteem,
coupled with a believe that one is capable to perform the behaviour, provide the necessary assertion needed for sustained behaviour change.
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Summary
In true African spirit the country not only needs the proverbial village to raise a child,
but it also needs the village to support the individual with FASD, his family, educators
and other service providers. FASD can only be optimally addressed and combatted
through concerted and collaborative action and by the implementation of a clear vision
with the child’s best interest at heart.
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(in Afrikaans, the author’s first language)

Die huidige senario
Die FASA (Fetale Alkohol Spektrum Afwykings) reis in Suid Afrika het maar so pas begin.
Die skatkis van inligting wat tans oor die toestand beskikbaar is, die internasionale en
Suid-Afrikaanse navorsingsbevindinge en die lesse wat gedurende die afgelope 20 jaar
oor gemeenskapskakeling geleer is, verskaf genoeg inligting om hierdie ontdekkingsreis
te begin. Ten einde toepaslike FASA bewusmaking-, voorkoming- en hanteringsprogramme te kan ontwikkel, is dit gebiedend noodsaaklik om sommige van hierdie intervensies te evalueer. Sodoende kan betroubare teoretiese en bewys-gedrewe programme ontwikkel word. Toepaslik programme moet spreek tot die spesifieke behoeftes van
die verskillende kulturele groepe en kliënte in stedelike en landelike gemeenskappe.
Daar moet egter aggeslaan word daarop dat ‘n enkele generiese program nie noodwending die antwoord gaan bied nie. ‘n Buigsame program wat volgens die kliënte se
behoeftes en hul omgewing aangepas kan word, is meer toepaslik. Noukeurige beplanning van gesondheidsbevorderingsprogramme, met die gebruik van benaderings soos
Intervensiekartering, behoort die nodige empiriese basis te verskaf om programme op
‘n wetenskaplike manier te ontwikkel.
Tot op datum het die rol van die vrou die meeste aandag geniet. Kommer is al uitgespreek oor die gemeenskapsdruk en blaam op vroue. Sommige meen dit grens aan ‘n
skending van vroue se regte om ingeligte besluite rakende hul eie gesondheid en die
van hul kinders te maak. Gesondheidsbevorderingsboodskappe en mediaverslae, propageer dat dit nie veilig is om alkohol tydens swangerskap te gebruik nie. Daar word ‘n
beroep op swanger vroue gedoen om verantwoordelike en goeie moeders te wees deur
hul van voorgeboortelike alkoholgebruik te weerhou, want ‘FASA is 100% voorkombaar’. Sodoende plaas die gemeenskap meer druk op swanger vroue en vroue van kinderbarende ouderdom. Dit impliseer ook dat vroue wat alkohol tydens swangerskap
gebruik, slegte en onverantwoordelik moeders is. Faktore soos verwarrende, en dikwels
teenstrydige, boodskappe wat deur gesondheidswerkers verskaf word, beperkte toegang tot opvoeding, asook druk van familie en vriende, word nie genoegsaam erken nie.
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Navorsers in Suid-Afrikaanse studies, rapporteer deurlopend oor die weerloosheid
van vroue, aangesien baie van hulle werkloos, ongetroud en gespanne is. Gesinsbeplanningsdienste word nie optimaal benut nie en dit lei dikwels tot onbeplande swangerskappe. Baie kinders word deur huishoudings grootgemaak waar vroue aan die hoof is en
vaders dikwels afwesig is as gevolg van werksomstandighede, gefaalde verhoudings of
die dood. Die las op vroue, wat hul dikwels in haglike omstandighede bevind, is beduidend. Aangesien dit so ‘n algemene verskynsel is, het baie gemeenskappe dit reeds as
die norm aanvaar. Alhoewel mans gereeld vir hul afwesigheid geblameer word, is dit ‘n
ope vraag hoe hierdie gemeenskappe verantwoordelike vaderskap sou definieër.
Omgewings- en kulturele faktore, soos armoede, familiegebruike, kulturele tradisies,
gebrekkige toegang tot gesondheid- en middelafhanklikheidsfasiliteite, benadeel vroue
van kinderbarende ouderdom nog verder. Om die siklus van armoede en hoë-risiko
gedrag te verbreek, vereis meer as net blote gesondheidsbevorderingsboodskappe. Die
behoefte om sosiaal-aanvaarbaar te wees en om te sosialiseer word dikwels as redes
aangevoer waarom swanger vroue voortgaan om alkohol te gebruik. Ten spyte hiervan
fokus baie min intervensies op die rol van die familie en vriende in die voorkoming van
FASA. Die Afrika-gesegde ‘dit vereis ‘n dorp om ‘n kind groot te maak’ behoort as aanmoediging te dien om ‘n beroep te maak op die gemeenskap se sin vir verantwoordelikheid en aanspreeklikheid ter ondersteuning van swanger vroue in hul voorgeboortelike
alkoholvrye maande.
Wetenskaplikes wys op die belang van moederlike voeding en kommer is reeds uitgespreek oor die verhoogde weerloosheid van vroue met lae Liggaamsmassa-indekse.
Verskeie Suid-Afrikaanse verslae waarsku oor die hoë voorkoms van wanvoeding en
groeivertraging in vroue van kinderbarende ouderdom. Tesame met die hoë vlakke van
alkoholmisbruik, veral fuifdrinkery, is hierdie vroue onder groter risiko om kinders met
FASA te baar. Ten spyte hiervan is min bekend oor die rol van vitamiene en spoorelemente wat dalk kritiese bepalende faktore mag wees in die beskerming teen erge voorgeboortelike skade.
Laat bevestiging van swangerskappe laat fetusse uitermate weerloos, veral gedurende die eerste trimester. Dit is dikwels ‘n aanduiding van swak beskikbaarheid of
bywoning van voorgeboortedienste, maar dit wek ook kommer oor moontlike stigmatisering. Tans is daar geen beleid of riglyne in die Departement van Gesondheid vir die
hantering van swanger vroue wat alkohol gebruik, nie. As sy haar risiko gedrag sou bekendmaak, loop die swanger vrou die risiko om ‘n teregwysing te ontvang en daaraan
herinner te word dat sy haar ongebore baba beskadig. Dit is hoogs onwaarskynlik dat sy
‘n verwysing vir berading en ondersteuning vir haar middelafhanklikheid sal ontvang. In
gemeenskappe waar daar ‘n ontluikende bewussyn van FASA is, maar min kollektiewe
verantwoordelikheid ten opsigte van voorkoming en ondersteuning, mag swanger vroue
selfs verwerp en gestigmatiseer word. Siende dat sy haarself reeds in ‘n netelige posisie
bevind, mag dit vir haar makliker wees om nie haar alkoholmisbruik bekend te maak nie.
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Om ‘n kind met FASA in Suid-Afrika groot te maak is ‘n eensame tog. Met min hulpbronne en ‘n gebrek aan toepaslik opgeleide professionele persone, is dit hoogs onwaarskynlik dat die geaffekteerde kind gediagnoseer gaan word, wat nog te sê van ‘n
vroeë diagnosering, wat so belangrik vir vroeë intervensie is. Selfs al sou die kind die
korrekte diagnose ontvang is daar beperkte hulpbronne beskikbaar met min toegang tot
terapeutiese intervensies soos arbeidsterapie, fisioterapie en gedragsterapie. As gevolg
van die land se ingeslote opvoedkundige beleid, is kinders teen sewejarige ouderdom
skoolpligtig. Kinders met leergestremdhede mag dalk geidentifiseer word soos hulle
deur hul skoolloopbane vorder, en kinders met erge gestremhede, sal dalk na skole vir
kinders met spesiale behoeftes verwys word. In sommige provinsies is toegang tot toepaslike opvoedkundige dienste minder problematies as in ander provinsies. Ondersteuning aan diegene met FASA en hul gesinne, is meestal afwesig en dit noodsaak die gesinne om hul alreeds beperkte bronne in die soektog na dienste en ondersteuning te
spandeer.

Die pad vorentoe
Soos genoem, het die FASA reis in Suid-Afrika maar so pas begin. Die voorafgaande
verskaf dalk ‘n triestige en verdoemende prentjie, maar daar is genoeg inligting en ondervinding beskikbaar in Suid-Afrika om die land in staat te stel om die probleem te
erken en tot aksie oor te gaan. Faktore wat tydens hierdie proses in ag geneem moet
word, sluit die volgende in:

Navorsingsvrae
‘n Hersiening van die beskikbare navorsingsbevindinge in die land, asook internasionale
navorsingsverslae, opper ‘n legio vrae rakende die oorsakende faktore soos moederlike
voeding en lae Liggaamsmassa-indeks, veral in terme van weerloosheid. Sal voedingsverryking voordelig wees in die beskerming van blootgestelde fetusse, veral in hierdie
land waar soveel vroue wangevoed is?
Dieselfde vraag is op toepassing van kinders met FASA. Kinderwanvoeding is algemeen in Suid-Afrika. Die effek op die kinders se immuniteit, kognitiewe ontwikkeling en
algehele prestasie is reeds beskryf. Voedselverryking, met die toepaslike vitamiene en
spoorelemente, mag dalk die kind met FASA in staat stel om sy volle, alhoewel beperkte, potensiaal te ontwikkel en sodoende sy lewenskwaliteit en uiteindelike funksionering
in die gemeenskap te verhoog.
Die impak van vaderlike alkoholmisbruik word tans nagevors en mag dalk interessante inligting verskaf. Dit het die potensiaal om die las van skande en blaam op vroue te
verlig.
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Politieke wil
In ‘n ontwikkelende land soos Suid-Afrika kompeteer gesondheids- en sosiale probleme
om erkenning en toegang tot beperkte hulpbronne. Die MIV/VIGS ontkenning in 1999 –
2008 is ‘n goeie voorbeeld van hoe ‘n land se vermoë om progressiewe aksie te neem,
ontspoor kan word. Die vrees bestaan dat ‘n gebrek aan politieke erkenning rakende
Suid-Afrika se FASA probleem kan lei tot vertraagde aksie wat die land duur te staan
gaan kom. FASA is in werklikheid net nog ‘n simptoom van die veel groter probleem,
naamlik alkoholmisbruik. Die land se konsep Drankwet word tans hersien en spreek die
hoof uitdagings soos bemarking, verspreiding, drankhandel en afsetpunte, alkoholgebruik op ‘n te jong ouderdom, verkoop van alkohol aan swanger vroue, vervolging en
verantwoordelikheid aan. Die Departement van Maatskaplike Ontwikkeling se Middelafhanklikheidsprogram verskaf ‘n raamwerk en riglyne vir diensverskaffing. Ongelukkig skiet hierdie dienste in baie gemeenskappe te kort, veral in landelike areas. Kommerwekkend is die verspeelde geleenthede binne die Department van Gesondheid, wat
toegeskryf kan word aan ‘n gebrek aan ‘n beleid en riglyne vir die hantering van hoë
risiko swanger vroue en diagnostiese dienste vir FASA.

Diensverskaffing
Die FASA diagnostiese kriteria wat tans in Suid-Afrika gebruik word is kompleks en duur.
Gegewe die beperkte hulpbronne, is dit gebiedende noodsaaklik om praktiese en betroubare metodes en meetinstrumente te ontwikkel om die toeganklikheid tot ’n diagnose te verhoog. Tans is hoogs opgeleide en vaardige mediese spesialiste en sielkundiges/psigometriste verantwoordelik vir hierdie ondersoeke. Moederlike onderhoude
word gelukkig alreeds deur opgeleide gemeenskapswerkers gedoen. Verhoogde beskikbaarheid en bekostigbaarheid sal die opleiding van ‘n nuwe kader werkers noodsaak.
Moontlikhede soos siftingsprogramme of blits-assesseringsmetodes moet ondersoek
word.
Opleiding van professionele werkers is noodsaaklik. Nasionale beleid en riglyne rakende die hantering van FASA sal die beperkte hulpbronne kan rig en bestuur om sodoende duplisering en vermorsing te bekamp.
Ondersteuningsgroepe wat inligting en leiding aan persone met FASA, ouers en
versorgers verskaf, sal hul beter bemagtig om hul magdom daaglikse uitdagings te trotseer. Skakeling en goeie infrastruktuur sal die druk op beperkte diensbronne verlig, dit
in staat stel om op dringender behoeftes te fokus en sodoende beter dienslewering
bewerkstellig.
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Samevatting

Bewusmaking en voorkoming
Implementering van bogenoemde is egter geen waarborg tot ‘n daling in die land se
FASA voorkomssyfers nie. Indien ‘n risiko-persoon nie gereed en ontvanklik vir die
boodskap is nie, en nie bereid is tot gedragsverandering nie, sal daar geen positiewe
impak op die probleem wees nie. ‘n Daadwerklike poging behoort aangewend te word
om intervensies te identifiseer wat gemeenskappe en risiko-ouers aktief sal betrek en
tot gedragsverandering sal lei.
Die druk is op vroue van kinderbarende jare om hul kinders te beskerm. Ten einde
gedragsverandering teweeg te bring, moet hulle bereid wees om hul gedrag te verander
en oor die nodige kennis en vaardighede beskik om op die verlangde manier op te tree.
Mense sal dit slegs doen as hulle glo dat hul huidige gedrag skadelik is en hulle aan die
voordele van die nuwe gedrag glo. Gegewe die behoefte aan sosiale aanvaarding en
ondersteuning, is dit noodsaaklik dat die portuurgroep en familie die nodige ondersteuning en positiewe aanmoediging gee om die implementering en volhouding van die
nuwe gedrag aan te moedig. Volhoubare gedragsverandering vereis hoë vlakke van
selfhandhawing, ‘n positiewe selfbeeld, asook die vertroue in jou eie vermoêns.
In tipiese Afrika-gees benodig die land nie net die spreekwoordelike dorp om die
kind groot te maak nie, maar dit vereis ook dat die dorp die persoon met FASA, sy familie, opvoeders en ander diensverskaffers ondersteun. FASA sal slegs optimaal aangespreek en bekamp kan word met behulp van daadwerklike en samewerkende aksie en
deur die implementering van ‘n duidelike visie wat die kind se beste belange vooropstel.
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Valorization
Eleven Fetal Alcohol Spectrum Disorders (FASD) prevalence studies in 4 of the 9 provinces in South Africa have reported rates ranging between 27 to 282 per 1000 of the
population. Global meta-analyses and systematic reviews indicate that the country has
the highest reported FASD rate in the world. No FASD studies have been done in the
remaining 5 provinces, therefore the extent of the problem in these areas and the FASD
rate for the country are still unknown. In a developing country with limited resource, it
is essential to collect empirical data as this can be used to guide government on policy
formulation, resource allocation (especially to high-risk areas) and to lobby for appropriate services.
FASD is a complex condition with multi-factoral causes, closely linked to historical,
psycho-social, economical and a multitude of other determinants. In order to plan and
implement effective awareness and prevention programmes, there needs to be an
understanding of the core drivers of the condition. Research focussing on these aspects
not only highlights the causative factors, but also identifies the needs of community
members and makes recommendations for appropriate interventions. Existing services,
delivered by government and civil society, need to be adapted to take on these responsibilities, but can only do so if clear guidelines, derived from empirical research findings,
are provided. By developing evidence based models for implementation examples for
practical implementation can be provided (such as the Healthy Mother Healthy Baby
Programme).
Limited knowledge and expertise regarding FASD lead to underdiagnosis and reporting. Research results and findings have led to the development of training courses
whereby health practitioners, social workers, psychologists and educators receive not
only information on FASD, but also on the prevention and management of the condition.
Since the condition is caused by prenatal alcohol exposure, stigmatization of mothers of individuals with FASD is a reality. Health promotion on the risks pertaining to
alcohol use, especially by women of childbearing age and their partners, is essential to
raise the awareness, encourage help-seeking behaviour and to reduce the number of
alcohol exposed pregnancies. By using research findings, more appropriate and relevant
health promotion messages and campaigns can be developed. Research studies focussing on the reasons for prenatal alcohol use, identified the important influence of part-
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ners, family and friends on pregnant women’s behaviour and decision making processes. Using this information does not only improve health promotion interventions, but
also strengthens support to pregnant women and their families and it lessens stigma.
People affected by FASD face a myriad of challenges throught life. Many of these
problems still need to be identified and properly described. Diagnostic tools are refined
through research which will lead to improved diagnosis, appropriate recommendations
and improved management, service delivery and support.
All of the above-mentioned research results and recommendations are already used
to lobby for increase acknowledgement of the condition, development and/or adaption
of policies and service delivery models, training of professionals and ultimately the allocation of appropriate resources to combat and address this preventable condition.
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PHYSICAL EXAMINATION

Pr14 (August 2013)

Name: _____________________________________________ Study number:________________________
School’s Name: _____________________________________________________________________________
Date of Examination: dd/ mm / yyyy
Examiner: _____________________________
D.O.B.: dd/ mm / yyyy
Sex:
Male
Female
Ht
Wt
OFC
PFL

_________________
_________________
_________________
_________________

Age:

years

months

Ht %________________
Wt %________________
OFC %_______________
PFL %_______________

Upper Lip Length __________________________________________________________
Mental status/behavior _____________________________________________________
Neurological ____________________________________________________________
Cranium
____________________________________________________________
Face: General ___________________________________________________________
Ears ____________________________________________________________
Eyes ____________________________________________________________
Nose ____________________________________________________________
Mouth ___________________________________________________________
Neck __________________________________________________________________
Thorax __________________________________________________________________
Heart __________________________________________________________________
Arms __________________________________________________________________
Hands: General ___________________________________________________________
Creases __________________________________________________________
Dermal Patterns ____________________________________________________
Legs: __________________________________________________________________
Feet: __________________________________________________________________
Skin: __________________________________________________________________
Hair: __________________________________________________________________
Clarren: _____________________________________________________________
Other/Comments __________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
Mother’s Name ___________________________________________________________

Encircle scores if positive:
HT

(1)

WT

(2)

OFC

(3)

PFL

(3)

HYPERACT

(3)

FINEMOTR

(3)

+ GROSS MOTR
HYPOFACE(2)
RREARS(2)
STRABISM(2)
PTOSIS(3)
EPICANTH(1)
NALSBRDG(1)
ANTENARE(1)
LONGPHIL(3)
SMTHPHIL(3)
NRRWRML

(3)

PROGNATH

(2)

HEARTMUR (3)
SUPINATE(3)
CLINDACT
CAMPDACT (2)
PALMCR(1)
HYPRTRIC(2)
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Healthy Mother Healty Baby Programme: My Special Booklet

HEALTHY MOTHER HEALTHY BABY©
PROGRAMME
My Special Pregnancy Booklet
Healthy habits for the pregnant mother to
ensure that she gives life to a healthier baby

This booklet belongs to
Date I joined the programme
Appointment dates:

1
2
3
4
5

Expected delivery date
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1 Pregnant – now what?
The FARR staff would like to congratulate you on your pregnancy and we would like to
help you have a healthy pregnancy and healthy baby. We hope that this will be a happy
time for you. If this is your first pregnancy, you might have many questions. You are
welcome to ask us anything. We will try our best to help where we can; even if this is
not your first pregnancy. Every pregnancy is different! During this time, you may experience many changes physically, as well as emotionally. If the pregnancy was planned,
you are probably very excited about having this baby. However, an unplanned pregnancy can mean that this is a difficult time for you. We understand that everyone’s circumstances are different. If you would like to talk to someone about your situation, you are
more than welcome to come to any of us at FARR. Everything you tell us is confidential
and we will not discuss it with anyone else.

2 How will you feel during your pregnancy?
A woman is usually pregnant for 9 months. The pregnant woman is often excited about
the baby, but at the same time worried about everything that’s coming; like whether
the child will be healthy and if she’ll be able to take care of the child. During these 9
months your hormones will change and this may cause you to feel sad and emotional.
You may feel like you get angry very quickly or that you are more forgetful. Don’t think
you are alone in this, as many pregnant women feel the same way. It may help you to
talk to your husband; partner; a friend or one of us about this. It often helps to simply
talk to someone about how you feel.
During these 9 months it is important that your lifestyle is as healthy as possible, to
ensure that you do whatever you can to help your baby develop normally.
Many women feel nauseous and tired in the morning, especially in the first 3
months of pregnancy. Make sure that you get enough rest and take time to relax; maybe try to take naps in the afternoon if possible.

3 Development of the unborn baby
A baby grows and develops in the pregnant woman’s womb. When you are not pregnant, your uterus is about the size of your fist. This means that the uterus needs to
stretch a lot to make space for the growing baby. This is one of the reasons why your
body will feel so strange at times and why so many changes need to happen in you
body, during the months before your baby is born.
A woman is usually pregnant for 40 weeks or “nine months”, as we often say. During
this time the baby grows from a group of cells the size of a pinprick, to a healthy boy or
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girl; weighing about 3.4 kg. Each of us are different /unique. Therefore, each of you will
feel differently about your pregnancy and your body will respond differently to the baby
growing inside you. Some of you may not experience any problems at all; while others
may get tired quickly. Some may gain a bit more weight and some may have higher
bloodpressure, but we will give you information to help you stay as healthy as possible
while you are pregnant.
Here is a picture to show you where the baby grows and how food reaches the baby.

Figure 1: What mommy does .... baby does (Johnson & Johnson)

4 How many weeks are you pregnant?
(Take a look at “The Development of the Unborn Baby” on next page)
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Figure 2: The development of the unborn baby (fetus)
The table above demonstrates the development of the fetus (baby) during pregnancy and indicates the different stages when the fetus is particularly vulnerable to defects
caused by alcohol exposure. The dark portion of the bars represent the most sensitive periods of development during which teratogenic effects on the sites listed would
result in major structural abnormalities in the child. The lighter portion of the bars represent periods of development during which physiological defects and minor structural abnormalities would occur.
Source: Adapted from Moore 1993
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By the time that you are 20 weeks (5 months) pregnant, your baby is already starting to
look like a little person with hands, legs, feet, eyes, ears and all the internal organs developing. The doctor may even have told you – if a sonar has been done – whether it is
a boy or a girl. The picture below shows you clearly how your baby grows and develops
from 3 weeks to 38 weeks. You’ll see that the baby’s brain and organs are developing
throughout this time.
Do you think the baby would want to drink alcohol, smoke or use drugs? If you don’t
look after yourself during this time, especially if you smoke, drink or use other drugs,
the baby can be damaged. You should even be careful about using home remedies or
medication that has not been prescribed for you personally by the doctor, hospital or
clinic. Remember, whatever the woman eats or drinks, the baby eats or drinks as well.
This Healthy Mother Healthy Baby© Programme has been developed with the purpose of – if necessary – helping you change your lifestyle, improving your diet and exercising regularly during your pregnancy, to ensure that you and your baby are as healthy
as possible.

5 Visits to the antenatal clinic
We can’t emphasise enough how important it is that you attend the antenatal clinic
during your pregnancy. Regular examinations at the clinic will ensure that any problems
are identified early enough by the clinic nurse. Even if you feel that everything is fine, it
is still better to have an examination done by the clinic nurse. A woman should go to the
clinic as soon as she suspects she’s pregnant and should continue to attend the clinic for
examinations.
During these antenatal examinations, you are welcome to ask the nurse any questions about your pregnancy, as well as your and your baby’s health.

Why are all the examinations during the first visit to the clinic necessary?
To confirm your pregnancy as early as possible. This will ensure that any health problems you or your baby might have are identified as soon as possible.
Your blood pressure is measured, because if your blood pressure is high, you and your
baby may experience problems.
The nurse examines you to:
o Measure the baby’s growth and development, to determine your expected date of
delivery and maybe to do a sonar examination.
o Feel how the baby is positioned.
o Listen to the baby’s heartbeat.
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You are weighed to check whether you are gaining enough / too little weight and to
make sure you are not retaining water.
Tests:
o Finger prick to test your blood’s iron levels.
o Blood is taken to determine your blood type, whether you have infections such as
syphilis, HIV, etc. and to offer you treatment where necessary.
o Urine tests to determine whether diabetes, infections or other problems are present.
If you became pregnant as a result of rape (even if you didn’t report it to the police), it’s
important to discuss this with the nurse at the clinic. She will be sure to take special
care of you and address all the risks associated with rape.

It is important to visit the clinic at:
12 weeks (3 months)
20 weeks (5 months)
28 weeks (7 months)
34 weeks (8½ months)
If you experience any problems in between these times, make sure to go back to the
clinic.
If you have any other health problems such as diabetes, asthma, epilepsy, heart problems or high blood pressure, the nurse will ask you to attend clinic more regularly.
If your HIV test is negative, it is important that you remain negative! You must only have
safe sex (by using condoms), as this is in the best interest of you and your baby. If you
become HIV positive during your pregnancy, it is very likely that your baby may also
become positive.



Don’t become HIV positive during your pregnancy or while breastfeeding.

If you are HIV positive, you must receive special treatment for yourself and your baby.
Mother
o The treatment will be determined by your CD4 count. If your CD4 count is very low,
you will receive ARV medication to lower the virus levels in your blood. This will reduce the chance of passing the infection to your baby.
Baby
o You will receive information and medication to help keep your baby negative
o PMTCT (Prevention of Mother to Child Transmission) programme is focused on preventing the virus from being passed from the mother to her baby.
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o Feeding of the baby will also be discussed.
Medication for the pregnant woman:
Iron, to make the blood strong.
Folic acid, to make sure the brain and nervous system develops correctly. Vitamins,
etc.
This medication is very important for you and your baby, even if it is free. Don’t use
your own medication or other home remedies, as this could be harmful to you and your
baby.
All these examinations will help you to have a happy, relaxed pregnancy.



Important! Make sure you have your antenatal care booklet with you at all
times!

6. Minor aches or health problems during pregnancy
For most women it is normal to experience certain problems such as constipation, back
pain, thrush and heartburn during pregnancy. This is normal, HOWEVER if you feel uncomfortable or uncertain about anything, it’s better to discuss it with the nurse at the
clinic.
Immediately go back to the clinic if you experience any of the following:
Itchy or smelly vaginal discharge,
Bladder infection (painful bladder or burning urine). Complaints such as:
o Severe constipation, o Severe heartburn,
o Headaches with flashes, o Severe vomiting,
o Any vaginal bleeding,
o If your baby suddenly moves more / less, o If your water breaks,
o If you experience cramps that start in your back and move toward your stomach
(with frequent pauses).
Fortunately, most of these problems can be prevented or treated. It is important that
you stay fit and healthy by eating healthy and getting enough exercise. This might mean
that you need to make some changes to your current lifestyle and/or diet. It is important to remember that a pregnant woman should get enough exercise and should
not use any alcohol or tobacco.
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7. What should I eat during my pregnancy?
It is very important that you eat healthy food during your pregnancy. This will also help
your baby to be healthier and grow well.

7.1.

What is healthy food?

The food you eat gets used by your body to provide the baby with the food he/she
needs in order to grow and develop; while at the same time, making sure your body
stays strong and healthy. It is therefore very important that you eat as healthily as possible, by following these guidelines:
Variety: Food has been divided into different food groups. Each group is necessary for
healthy growth and development. You should try to eat food from all the different food
groups.
Starchy foods: Starch (bread, pap / porridge, rice, potatoes, pasta) forms the basis of
most meals. Starchy foods provide the body with energy. Rather choose whole grains
like oats and brown bread, as these prevent constipation and are sources of Vitamin B,
which helps you and your baby have healthy hair, eyes, skin and nails.
Protein: Meat, fish, chicken, milk, eggs, soybeans and beans, should be eaten every day.
This food group is very important, because your body needs it to produce extra blood
and cells for you and your baby. This food group is also a good source of Vitamin B6 and
B12. Meat also provides you with iron, which is essential for producing blood. Milk and
milk products provide calcium which is important for the development of bones and
teeth.
Fruit and vegetables: You must eat enough fruit and vegetables, because they contain
vitamins and minerals which strengthen your immune system and help your body fight
illnesses and infections like colds and flu. Choose green, leafy vegetables (spinach, broccoli, cabbage), as these are a good source of folate, which is essential for the development of the nervous system. Also include orange and yellow fruits and vegetables as
these are a good source of Vitamin A, which is important for healthy eyes.
Fats: Try not to eat too many fatty foods, as this may cause you to gain too much
weight. A high fat diet is also harmful to you heart.
Salt: Use very little salt. Some women develop high blood pressure during pregnancy,
referred to as Pre-eclampsia. Don’t add a lot of salt to your food and try to keep foods
such as chips, biltong, droë wors and savoury biscuits to a minimum.
Sugar: Use very little sugar. Too much sugar, especially sweets and cooldrinks, can make
you fat. Women who are overweigth before pregnancy should stay away from sweets.
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Fluids: Drink enough clean water, like tap water. Water from a dam or river may carry
illnesses that can make you and your baby very sick. If you are not sure about the safety
of the water, it’s better to boil it before you drink it. This will ensure that the germs are
killed.
Many pregnant women complain about nausea and other problems:
If you feel nauseous
Don’t eat fatty or deep fried foods.
Eat smaller meals, more regularly - eat slowly.
Eat dry crackers before you get up in the morning. Drink rooibos tea rather than coffee.
If you experience heartburn
Eat 6 smaller meals per day.
Don’t eat fatty or deep fried foods.
Don’t drink coffee or sodas and don’t eat chocolates. Don’t eat spicy food.
Peppermint and smoke may worsen the heartburn.
Don’t wear clothes that are tight against your stomach.
If you are constipated
Eat fibre (unpeeled fruit and vegetables, lentils, whole grain bread, oats, beans).
Drink enough water (6 to 8 glasses per day).
Do not replace water with coffee or tea. Get enough exercise.

7.2.

Should you eat for two?

You may notice that you feel hungrier, especially in the middle of your pregnancy. It is
very important to eat breakfast every morning! You should not skip any meals. Eat a
healthy snack, or drink a glass of milk. If you don’t have enough food at home, you are
welcome to come talk to one of us or the clinic nurse.

8. Exercising during pregnancy
Being pregnant for 40 weeks is not easy on your body. If you are fit, you’ll not only feel
better during your pregnancy, but the delivery may be easier as well. Also, being fit
means you’ll have more energy to take care of your baby after birth. Pregnancy is not
an illness, so it’s not necessary for you to sit or lie down all day. You should rest when
you are tired, but make sure you get enough exercise. If you are fortunate enough to
start your own ‘pregnancy garden’, it will help to keep you fit and busy.
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8.1.

What type of exercise should I do during pregnancy?

The best rule to follow is to continue with your regular routine, like you had before
pregnancy, but to listen to your body. If you feel tired, make sure you get enough rest.
Examples of exercises that are ideal during pregnancy; are walking, swimming, dancing
or light stretching exercises. Remember to do ‘squeezing exercises’ (pelvic floor exercises) and breast exercises. Ask the clinic nurse or the FARR staff to tell you more about
this.

9. No smoking or tobacco
Take another look at the picture on page 4, which shows you that everything the mother eats, drinks or inhales, will eventually reach the baby as well.
Smoking is not only harmful to the mother’s health, but also damages the unborn
baby. Tobacco in any form contains many harmful elements which will prevent your
placenta from growing the way it should; which means your baby will not receive sufficient nutrients from your body. That way, your baby will be smaller than normal at birth
and may not be as clever as he would have been if you did not smoke. Smoking may
also lead to miscarriages or cause a baby to die at birth (stillborn).

10.

Avoid alcohol

Fetal Alcohol Syndrome is 100% PREVENTABLE!

Alcohol during
pregnancy is not
good for your
baby!
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10.1.

What causes FAS?

During pregnancy, the unborn baby (fetus) grows in the mother’s uterus. The baby is
fed from the mother’s body: everything the mother inhales, eats or drinks during pregnancy, feeds the baby.
The pregnant woman’s body can digest the alcohol she drinks, however, the developing baby (fetus) cannot do this yet. Alcohol causes permanent damage to baby: the
brain gets damaged and the growth of the baby is hindered; which means the baby is
very small at birth and will remain smaller than other children his age, throughout his
life. A baby will only be born with FAS if his mother used alcohol during pregnancy.

10.2.

What is Fetal Alcohol Syndrome (FAS)?

Fetal Alcohol Syndrome (FAS) is found in children whose mothers drank alcohol during
their pregnancy. These children’s brains and other organs are damaged by the alcohol,
because the alcohol acts as a poison to the unborn baby’s developing cells. Children
with FAS have permanent brain damage which can not be fixed/cured with medication
or an operation. These children have learning and behavioural problems throughout
their lives.
A child will not have FAS if his mother did not drink during pregnancy.



A child with FAS has brain damage, learning and behavioural problems.

10.3.

What does a child with FAS look like?

A child with FAS is usually smaller than other children and may have certain facial features. Some children with FAS do not have these features and look completely normal.
It is not possible to know whether someone has FAS just by looking at him. To know
whether a child has FAS, he must be examined and tested by a specialised doctor and
other specialists.

10.4.

What are the symptoms/problems of a child with FAS?

Children with FAS may experience some or all of the following problems:
Brain damage (intellectual disability), Heart problems,
Problems with other organs, like the kidneys,
Baby is much smaller than other babies at birth,
Child remains smaller than other children their age, Hearing difficulties,
Learning problems – struggling to focus in class and progressing at school, Forgetful
(poor memory),
Poor concentration,
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Struggle with easy tasks, Poor behaviour,
Do not get along with other children (peers), Poor appetite,
Sleep problems.

10.5. Other problems that children with FAS may be born with
Spina Bifida (open spine), Cleft lip and/or palate.

10.6. What can I do?




Do not drink any alcohol during your pregnancy.
If you do use alcohol, make sure you do not fall pregnant by using an effective
contraceptive such as the pill or the injection.

Think
before you
drink
Any amount of alcohol can damage the baby. Even small amounts of alcohol can cause
brain- and/or physical damage in the unborn baby. It is not ONLY heavy drinking that
damages the unborn baby. The use of alcohol may also lead to miscarriages.



REMEMBER: Any amount of alcohol during pregnancy can damage the growing

baby. It is best for baby not to drink ANY alcohol!
Even if you only drink on occasion at parties or with friends, the alcohol can still affect
your baby.

11.

The FASD knot

Alcohol during pregnancy causes Fetal Alcohol Syndrome (FAS). You may know the red
AIDS-ribbon everybody wears on AIDS-day. We have a similar symbol for FAS-day, but
we use a cord with a knot in the place of a ribbon. This is called the FAS-knot. The FASknot, shown here in the picture, is used across the world as a reminder NOT to drink
alcohol while pregnant.
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The community worker will give you a FAS-knot to wear or keep at
home where you can see it everyday. Let it remind you not to drink
alcohol while you are pregnant.

12.

Drugs

Any drug such as marijuana, cocaine, amphetamines, hallucinogens, ecstasy, TIK as well
as some prescription medication can harm your unborn baby. It is very important that
you are honest and discuss it openly with the doctor, nurse or community worker if you
use drugs. Some people also become addicted to drugs prescribed by the doctor or
clinic such as cough syrup, headache pills or other pain medication. Please discuss any
drugs you may use with us so that we can work together to protect your baby.

13.

Will your baby be normal?

During the 9 months of pregnancy, every expectant parent will wonder whether something might be wrong with their baby. Talk to the clinic nurse about this, especially if
there are illnesses or disabilities that run in your family.
Women will often be worried about their unborn babies’ health, because they feel
responsible for them. If something is wrong with the baby, the mother is also more
likely to feel like it is her fault. By following the advice in this booklet, as well as the
advice you receive from FARR and the clinic, you can be assured that you are doing your
best to have a healthy, normal baby.

14.

Concerns regarding childbirth

When a woman is pregnant for the first time, there is no way for her to know what to
expect from the birth. Many women are worried about the birthing pains and whether
they will be able to cope with it. No one can describe contractions (birthing pains) to
you – although some women will try! Women who have had difficult deliveries previously may be worried about the next baby’s birth, but remember that all pregnancies
are different.
If this is your first pregnancy, try getting as much information as possible, read up on
it and discuss the delivery process with the nurse or doctor. Don’t be afraid to ask as
many questions as you want.
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15.

Labour

15.1.

What do I need to take with me to the Labour Ward?

You should have your suitcase packed when you are seven months pregnant. Remember to include the following items:
For the Mother
o Toiletries such as a washcloth, soap, toothpaste, toothbrush, deodorant, etc.
o Comb, towel.
o Pajamas and dressing gown.
o Slippers or comfortable, open shoes.
o Underwear (2 bras and 4 panties).
o Sanitary pads.
o Clothes for when you go home.
For the baby
o 2 babygrows and socks.
o 2 vests.
o 2 nappies and safety pins or disposable nappies.
o 2 thin blankets (receiving blankets).
o 1 thick blanket.
o 2 washcloths.

15.2.

What happens in the Labour Ward?

Remember that you can take a special friend with you for support. The father of the
baby may also be with you.
.... For the pain
Do some relaxation and breathing exercises.
Let your husband, partner or friend gently massage your back to help reduce the
pain.
... During delivery
Keep moving and walk around, it will help you to dilate (deliver) faster and reduce
the pain
Have a small snack and something to drink so that you have enough energy for the
delivery
You will be examined regularly to check how the delivery is progressing Talk to the
nurse if you are worried about anything
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16.

How will you feed your baby?

Even before the baby is born, you should decide how you are going to feed your baby.



Breast is best!

Your body already starts producing milk during your pregnancy. Breast milk will always
be the best nourishment for your baby; even if your baby should be born early (prematurely). Up to six months of age, breast milk will be the only food your baby needs. Between 6 and 12 months breast milk will still be the main source of nourishment your
baby needs, even if you start feeding him/her solid food as well.



Do not use any alcohol while you are breastfeeding, because the breast milk will
also contain alcohol!

The first breast milk will have a yellow colour (colostrum) and this contains many essential vitamins and minerals. This milk is very good for:
The growth and development of the baby.
Protection of the baby’s intestines and helps with digestion of food.
Protecting the baby against common illnesses.
The milk that comes after the colostrum will have more of a bluish colour, but will be
just as nourishing. The colour of the milk may differ between women, so do not worry
about this.
Breast milk is fresh, at just the right temperature to be used immediately and is always ready. You don’t even have to warm up any bottles! The body produces enough
milk for all the baby’s needs and there will always be enough for each feed. The more
milk the baby drinks, the more milk will be produced by the body. A woman’s breast
milk will never be too strong or too weak for the baby.

16.1.

Why is breastfeeding healthy for your baby?

Breast milk has all the nourishment a baby needs to grow and develop.
Breast milk has antibodies that protect the baby agains germs and illnesses such as
diarrhea, chest- and ear infections.
It is a good way to calm the baby when he/she gets upset (almost like a “dummy”). It
helps develop a close bond between mother and baby.
Breast milk is easier to digest than other types of milk (cow milk or powdered milk).
It helps with the healthy development of the baby’s teeth.
Breast milk contains fat that is important for brain development.
Breast milk is clean and is always available at exactly the right temperature.
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16.2.

Why is breastfeeding good for you?

There is no preparation needed for breast milk, it is always available.
Breast milk is free, you don’t have to pay for it.
Breastfeeding gives you some time to relax.
Breastfeeding is an opportunity to spend some alone-time with your baby and give
him/her special attention.
Your menstural cycle (periods) get postponed while you breast feed.
Breastfeeding shrinks your uterus more quickly, helping it to return to its original size.
Breastfeeding may help you lose some of the extra weight you gained during pregnancy.
Breastfeeding reduces your risk of developing breast and ovarian cancer during menopause.

16.3.

Until what age should I be breastfeeding?

Until they are 6 months old, babies must ONLY be fed breast milk. Breast milk contains
all the nutrients the baby needs until that age and the baby’s intestines have not matured enough to be able to digest other foods. From 6 months of age you can start
feeding your baby solid food. Between 6 and 8 months the baby should first receive
breast milk, followed by solid food. After 8 months of age the baby can be fed solid food
first, followed by breast milk. Continue to breastfeed even after the baby has started
eating solid food. If at all possible, babies should be breastfed until they are at least 2
years old.

17.

Follow-up appointments after delivery

17.1.

When are follow-up appointments necessary?

Within 3 – 6 days after delivery, 6 weeks after delivery,
If you or the baby are experiencing any problems.

17.2.

Why are these examinations necessary?

To treat any infections, you or your baby might have,
To make sure you and the baby are both healthy,
For advice and support,
To start with family planning again, For sex education, if necessary,
To discuss breastfeeding,
Caring for your baby, e.g. fingernails and bottom.
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18.

Warnings after delivery

Immediately go back to the clinic if you experience any of the following:
Headaches or dizziness, Fever,
Abnormal bleeding,
Smelly vaginal discharge, Leg pain or cramping,
Stomach pain,
Painful or swollen breasts,
Struggling with breastfeeding, Painful or cracked nipples,
If you feel sad, tired or depressed.

18.1.

Postnatal depression

How will I know whether I have postnatal depression?
Struggling to sleep,
Blaming yourself when things go wrong,
You feel anxious, scared and overwhelmed by all your responsibilities, you lose interest
in your baby,
You feel sad all the time.



GO TO THE CLINIC IMMEDIATELY!!! (even if you only have 3 of the symptoms)

19.

The baby’s visits to the clinic:

Take your baby to the clinic 3 – 6 days after birth,
After that he/she needs to visit the clinic once a week until 6 weeks to be weighed,
After that once a month until the baby is 2 years (24 months) old, In between these
visits, the baby should receive immunisations at:
6 weeks after birth
10 weeks after birth
14 weeks after birth
9 months of age
18 months of age
These appointments are very important, to prevent illnesses. The following will be done
at baby clinic appointments:
Immunisations,
Vitamin A supplements, Deworming,
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Weighing of the baby (to monitor growth and development), Check how your baby
is developing.
Immediately take your baby to the clinic if the baby:
Has severe diarrhea that does not improve, Vomits,
Does not want to feed,
Does not want to drink breast milk, Has very few dirty nappies,
Has blood in the stool (poo) or urine, Develops a fever,
Just gets sicker,
Develops a yellow colour, Has dull eyes.
Do not wait until your baby is VERY sick before you go to the clinic. Rather go sooner
than later!
When your baby has diarrhea you can give him/her a small measure of the following
mixture, every time he has loose stool:
8 teaspoons of sugar
½ teaspoon of salt
Dissolved in 1 litre of clean water
Wash your hands with soap and clean water, Wash all the necessary kitchen utensils,
Make the mixture by following the recipe exactly. Be careful not to add too much
salt. (The mixture should not taste saltier than your tears),
If the baby struggles to drink it, feed him/her a few teaspoons at a time.

20.

How do I stimulate my baby?

Your baby already started developing during your pregnancy, when you stimulated
him/her by talking, singing and playing music.
Talk and sing to your baby when baby is awake. Massage / stroke your baby.
Let your baby lie on his/her tummy when he/she is awake.
Make eye contact with your baby when you’re busy feeding him/her or whenever the
baby is awake.
Always cuddle your baby close to your body to make him/her feel safe.

21.

Family planning

21.1.

The pill

The pill must be used everyday, at the same time.
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Antibiotics, laxatives and diet pills counteract the effectiveness of the pill and could
cause you to fall pregnant again. It is therefore important that you don’t drink just any
medicine, but that you ask the nurse at the clinic, doctor or pharmacist to give you
medicine that is safe to use along with your family planning medication.

21.2.

Intrauterine device

This device is inserted into the uterus. It is effective for years and can be removed when
you want to plan a pregnancy. It is a very safe method of contraception, as you do not
have to remember to take anything. If you tend to develop vaginal infections, the clinic
may decide against this device for you.

21.3.

Injection

You have a choice between a 2 month or a 3-month injection. This is also a reliable
method of centreception and you don’t have to remember to take a pill every day.
However, you must remember to have the injection on time to prevent unplanned
pregnancies.

21.4.

Sterilisation

If you already have the number of children you want or can afford, it is a good idea to
consider sterilisation for you or your husband/partner.

21.5.

Emergency contraceptive

Emergency contraceptives are available at the clinic and should be taken within 72
hours (3 days) after having unprotected sex. An intrauterine device can be used for
emergency contraception for up to 5 days.

21.6.

Condoms

Condoms protect you agains unplanned pregnancies, as well as sexually transmitted
diseases.

22.

Pap smear

This is a quick procedure that can be done by the nurse at the clinic or by a doctor, to
ensure that the uterus is healthy. Cells are collected from the uterus and sent to the
laboratory to detect uterine cancer. Remember to return to the clinic for the results.
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23.

Breast examination

It is important to examine your breasts for lumps or any other abnormalities. You can
get more information on how to do a breast examination from the nurse.

List of attachments
Figure 1 Johnson & Johnson poster
Figure 2 Growth of the embryo (baby)
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Do yo have 3 minutes?
Card for Health Professional
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Do you have 3 minutes?
Card for Educators
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Do you have 3 minutes?
Card for Community Workers
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