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The Republic of Lebanon, commonly known as Lebanon, is a small country located in the Near-

East where three continents meet: Europe, Asia, and Africa. Until 1975, even though Lebanon was 

a drug-producing country, usage was low (MOPH, 2016). During the civil war spanning over 15 

years (1975-1990), Lebanon showed a rapid progression of substance use disorder (SUD). From 

the onset of war, drug use was a common phenomenon among the militias and soon progressed to 

the civilian population due to the easy access of drugs, socioeconomic crises, and the fragility of 

the population after the armed conflicts (MOPH, 2016). Since the civil war, the influx of 

Palestinian and Syrian refugees created new security and health challenges in the country 

(MENHARA, 2018); drug trafficking and use spread in refugee camps, exacerbating the drug use 

scene in Lebanon (MENHARA, 2018; MOPH, 2016).  All of these factors warrant the growing 

demand on SUD detection and treatment in the country. Research on SUD in Lebanon is scarce 

and when present, it either focuses on the prevalence of a specific drug in a specific segment of 

the population (Karam et al., 2010), or on the prevalence of infectious diseases among people who 

inject drugs (PWID) for harm reduction policy adoption (MENHARA, 2021). Most of these 

studies are done qualitatively and are limited to small sample sizes. Studies focusing on their 

nutritional status, dietary and lifestyle practices of people who actively use drugs (PWUD) and 

those who are undergoing treatment for recovery are non-existing. 

 

This dissertation aims to explore the dietary and lifestyle practices of PWUD undergoing treatment 

for recovery in Lebanon. We open this chapter with a description of the global drug use 

epidemiology, followed by information on the Middle East and North Africa region (MENA) 

region then specifically Lebanon. We present next the health consequences of SUD and the 

different treatment modalities in this regard. Furthermore, we display the current knowledge on 

the nutritional and lifestyle practices of PWUD and during treatment. Finally, we highlight the 

importance of a multifactorial public health intervention in treatment centers addressing the 

nutritional and lifestyle practices with therapeutic and relapse-prevention implications. We 

conclude with the objectives and outline of the dissertation. 
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Definition of Substance Use Disorder and epidemiology 

SUD is a chronic relapsing disorder characterized by physiological, behavioral, and cognitive 

phenomena leading to craving and a strong overwhelming desire or need for the substance 

(American Psychiatric Association, 2013; WHO, 1993). The Diagnostic and Statistical Manual of 

Mental Disorders (DSM-V) defines the following criteria for diagnosing SUD: 1) clinical 

representation of tolerance and withdrawal, 2) ingestion of large amounts of drugs, 3) repeated 

attempts and failure of cessation, 4) spending considerable time on obtaining the substance, 5) 

discontinuing social and daily tasks due to the abuse, and 6) failure to stop the act even though 

severe physical or psychological problems might have risen (Hasin et al., 2013). Illicit drugs that 

are consumed on a regular basis and can lead to SUD include cannabis, hallucinogens, opioids, 

sedatives, hypnotics, anxiolytics, cocaine, heroin, and amphetamines and its derivatives (American 

Psychiatric Association, 2013; WHO, 1988). Furthermore, the unsupervised pharmaceutical use 

of these illicit drugs remains a concern and can lead to SUD and even death (Nabipour et al., 2014).  

More than a quarter of a billion people, nearly 5.5% of the global population, aged 15 to 64 years 

are estimated to use illicit drugs at least once daily, and 35 million, around 0.71% of the world 

population, suffer from severe SUD (UNODC, 2019). The prevalence, patterns, and severity of 

substance use have changed over the years and differ across countries. To date, opioids are the 

most harmful type of used drugs as they are associated with fatal and infectious diseases. Globally, 

around 62 million people, 1.2% of the adult population use opioids for non-medical purposes, with 

the highest prevalence being in North America and lowest in Europe (UNODC, 2020). Cannabis 

remains the world’s most widely used drug, with a prevalence of 4% of the adult population 

(UNODC, 2019). Its use has increased in parts of North and South America, while it is declining 

or stabilizing in parts of Europe. Amphetamines are the second most commonly used drug 

worldwide and are perceived to be increasing in many sub-regions including North America, most 

parts of Asia, western and central Europe, and in the Middle East (UNODC, 2019). 

 

The MENA region is considered an arena for the manufacture, export, and use of drugs. It is 

composed of 20 countries extending from Pakistan to Morocco including Lebanon. The most 

commonly used drugs in the region include heroin (Egypt and Morocco), cannabis (mostly in 

Lebanon, followed by Tunisia and Morocco) and cocaine (especially in Morocco and Lebanon). 
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Prescription drugs were used by 22.7% of people who use drugs in the region and the number of 

PWID was estimated to be around 887,000 (MENHARA, 2018). 

 

Lebanon, a part of the MENA region, has various drugs that are currently available such as 

marijuana, hashish, heroin, cocaine, amphetamines, in addition to synthetic drugs like 3,4-

methylenedioxymethamphetamine (MDMA) commonly known as ecstasy, and Captagon. All of 

these factors result in a wide availability and accessibility of illicit drugs leading to extensive use 

estimated to be higher than the global average (MOPH, 2016; UNODC, 2018). Due to the 

legislative framework, social discrimination, and the taboos surrounding drug users in Lebanon, 

most of them suffer from social exclusion and unemployment rendering them less accessible; this 

particularly holds true for females (MOPH, 2016). A quarter of the population is under 15 years 

of age and around 85% live in urban areas, concentrated in Beirut and Mount Lebanon (MOPH, 

2014). Increasing rates of use of addictive drugs, and alcohol, especially among youth are reported. 

About 4.7% of students in public and private schools, aged 13 to 15, reported using one or more 

drugs simultaneously, and more than 70% of them reported using drugs before the age of 14 

(MOPH, 2017). Cannabis is the most commonly used drug among high school and university 

students, nevertheless, heroin (31%), followed by cocaine (20%), and cannabis (17%) were the 

most commonly used drugs among those seeking treatment (MENHARA, 2018). 

 

Trends in drug use are influenced by several factors related to the individual, family, community, 

and the environment. To project the future global extent of drug use, the size and composition of 

the population are to be considered (UNODC, 2020). As a reflection of the population growth, an 

estimated 11% increase in people with SUD is expected by 2030. This is the target year for 

achieving the Sustainable Development Goal: Good Health And Well-Being, targeting the 

prevention and treatment of SUD (UNODC, 2021). The strongest growth in population and thus 

in the projected number of people with SUD, will take place in lower income countries. More 

developed regions, in particular Europe, will likely see a decline in the number of people with 

SUD by 2030 (UNODC, 2021). Furthermore, adolescence and young adulthood is a critical risk 

period for initiating drug use. Low-income countries have a younger population that is expected 

to increase over the next decade, thus increasing the prevalence of drug use among these countries 

(UNODC, 2019). 
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Another factor that could contribute to the increase in drug use in some regions is the closing of 

the gap between men and women in terms of drug use. This might lead to a higher total number of 

drug users than that projected on the basis of population growth (UNODC, 2021). Finally, changes 

in levels of drug use are likely to occur as a result of changes in drug legislation and in its 

implementation, changes in youth culture, risk perceptions, social norms and urbanization 

(UNODC, 2020). 

A concerning rise in synthetic cannabinoid and pharmaceutical drugs in a number of countries in 

the MENA region has been noticed and documented in regional assessment reports (MENHARA, 

2021). Data are relatively limited and mainly describe trends of drug use in the previous and 

current years with no future projections. As for Lebanon, reports on drug prevalence were 

conducted by NGOs and some academics on specific population groups with limited contributions 

from the Lebanese authorities (MOPH, 2014). 

 

Health consequences of substance use disorder 

SUD has a detrimental impact on health and substantially contributes to the global burden of 

communicable and non-communicable diseases. It is linked to HIV and Hepatitis, in addition to 

increased risk of long-term health complications like cardiovascular, liver, pulmonary diseases 

(Spronk et al., 2013; Volkow et al., 2013), and other psychological disorders (Degenhardt & Hall, 

2012). Globally, an estimated 13 million PWID are living with human immunodeficiency virus 

(HIV) (MENHARA, 2021) and around 271,000 of the deaths attributable to the use of drugs were 

the result of liver diseases resulting from hepatitis C (UNODC, 2021). 

Furthermore, socio-economic disadvantage, low educational attainment, unemployment, and 

financial instability are interrelated with SUD and have implications on society (UNODC, 2020).  

SUD imposes costs upon the individual drug user, families, community, and society as a whole. 

Studies examining the costs associated with SUD treatment are still few. The benefits of treatment 

in the United States substantially outweigh the costs of investment in drug treatment (Flynn, 2002). 

Moreover, drug use costs the United Kingdom National Health Services (NHS) around 500 million 

pounds yearly. For every 1pound spent on drug treatment an estimated 2.5 pounds are saved on 

costs for health and criminal justice (NHS National Treatment Agency for Substance Misuse, 

2016). Successful treatment is important as it saves money and benefits the society by the recovery 

of these individuals. 
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The MENA region, like other regions in the world, faces several health challenges associated with 

SUD mainly pertaining to psychiatry and mental health (Hankir & Sadiq, 2013; Jaalouk et al., 

2012). The scarcity of research might suggest a lack of good mental health services and 

rehabilitation centers for treatment (Okasha et al., 2012). SUD is considered a serious public health 

risk in Saudi Arabia associated with many psychiatric disorders, medical diseases and educational, 

occupational, legal, and social consequences (Bassiony, 2013). Furthermore, patients with 

substance dependence in Egypt had a significantly worse overall quality of life than the WHO 

standards that was evident in the physical, psychological, level of independence, social, and 

spiritual domains (Said et al., 2012). 

 

Similarly, SUD is a rising public health concern in Lebanon. The significant influx of refugees in 

the past few years have stretched the country’s capacity to respond to mental health, SUD, and 

related infectious diseases (WHO- EMRO, 2016). Evidence shows a high prevalence of substance 

use with increased burden of disease related to it (Karam et al., 2010; MOPH, 2014). 61.4% of 

patients with SUD in Lebanon have anxiety disorders that might be related to the political and 

financial difficulties the country faced as the result of the war (Haddad et al., 2020). Furthermore, 

37.7% of heroin dependent patients had a personal history of suicidal attempts and 14.8 % had 

current suicidal ideas (Kazour et al., 2016). This population shares several risk factors of suicide 

such as impulsivity, depression, and underlying psychopathology representing a major burden to 

public health. 

 

Treatment models of substance use disorder  

Effective treatments for SUD are essential to reduce the impact of substance use on both the 

individual and society (Forray & Sofuoglu, 2014). Recurrent drug intoxication is modulated by 

genetic, developmental, and environmental factors and is a predictor for relapse and a target for 

treatment (Dematteis et al., 2017; Goldstein & Volkow, 2002). Although complete abstinence from 

illicit drugs is a desirable goal of treatment, a substantial reduction in the patient's consumption of 

illicit drugs and the ability to function in society is seen as an appropriate definition of recovery 

(Gerstein & Lewin, 1990). Further goals may focus on reducing street crime, developing 

educational or vocational capabilities, restoring employment, averting fetal exposure to drugs, and 



10 
 

improving general health, psychological functioning, and family life (Andersson et al., 2021; 

Gerstein & Lewin, 1990). 

There are two main types of treatments used for SUD: detoxification (complete abstinence) or the 

opioid substitution treatment (OST) (Nabipour et al., 2014). Drug detoxification mostly takes place 

initially in hospitals, followed by 9-18 months of psychotherapy and behavioral modification in a 

therapeutic community or a rehabilitation center (Gerstein & Lewin, 1990). It is designed mainly 

for people with major behavioral and social impairments and it adheres to rigid designs (Guydish 

et al., 1999). The core features of the treatment include strict prohibitions against drugs and violent 

behaviors by enforcing close supervision. Given this, the attrition rates and early discharges are 

high (Vanderplasschen et al., 2013). By contrast, OST is an ambulatory medication-assisted 

program for opioid dependency. The patient receives a long-term opioid agonist (methadone or 

buprenorphine) to reduce the withdrawal symptoms and decrease the cravings for street opioids 

(Rapeli et al., 2007). The dosages given neither produce intoxication nor clinical behavioral 

impairment. Patients become more amenable to counseling and environmental changes, thus 

shifting their behaviors away from seeking drugs (Mattick et al., 2009). OST is suggested to be 

the most efficient in lowering blood-borne illnesses like infection with the human 

immunodeficiency virus (HIV) and hepatitis (Caplehorn & Ross, 1995).  

 

In Lebanon, the main structured treatment programs offered are OST and rehabilitation services 

post detoxification. The Ministry of Public Health (MoPH) provides OST (Buprenorphine) in 

Lebanon since 2012 mainly through non-governmental organizations (NGOs). The main NGOs 

providing these services are: Skoun, Soins Infirmiers et Developpement Communautaire (SIDC), 

Association Justice Et Misericorde (AJEM), and Reset Clinics. Furthermore, the MoPH offers 

detoxification programs in two public hospitals, followed by rehabilitation in institutionalized 

centers either privately funded or governed and subsidized by the Ministry of Social Affairs. The 

main rehabilitation centers are: Oum El Nour, JAD (Youth Against Drugs), Jeunesse Contre la 

Drogue (JCD), Bonheur de Ciel, Nusroto Al Anachid, Cenacle de Lumiere, Al Hayka Al Soheyat 

Al Islamya, and Cedars. Treatment centers are centralized mainly in Mount Lebanon and Beirut 

areas. The care providers are social workers, psychologists, and psychiatrists offering evidence-

based services such as social programs, cognitive behavior therapy, and pharmacotherapy. At one 
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center, patients receive Christo therapy which is a faith-based intervention focusing on prayers as 

means to overcome craving and addiction. 

The number of patients suffering from drug use disorder seeking treatment in Lebanon ranges 

between 10,000-15,000, with 59% of them reportedly using heroin (MENHARA, 2018). SUD was 

partly linked with the presence of comorbid mental disorders like anxiety, depression, and bipolar 

disorders indicating the need for careful psychiatric assessment in the treatment of substance use 

(Karam et al., 2002). 

 

Nutritional and lifestyle factors in substance use disorder and treatment 

Nutrition is an important prerequisite for health; yet there is little nutritional guidance for people 

with SUD despite the fact that their food consumption is compromised risking malnutrition (Jeynes 

& Gibson, 2017). Several factors affecting the nutritional status of PWUD include: chaotic lifestyle 

leading to poor dietary quality and food insecurity (Tang et al., 2011), compromised liver storage 

of nutrients (Hossain et al., 2007), decreased appetite (Nazrul Islam et al., 2001) and altered 

metabolism (Tang et al., 2011). The literature assessing the nutritional status of PWUD points 

mostly towards malnutrition (Jeynes & Gibson, 2017). Heroin and cocaine users show lower 

energy and protein intake than non-users (Forrester et al., 2004; Saeland et al., 2009), with the 

majority of vitamins and minerals below the recommended intakes (Saeland et al., 2009). This 

intake seems to decline further with higher intensity and duration of drug use (Saeland et al., 2009; 

Santolaria-Fernandez et al., 1995). Furthermore, hidden deficiencies might be revealed by 

measuring plasma micro- and macronutrients indicating that anthropometric measurements might 

not be the ideal way of assessment in this population group. Finally, most of the evidence shows 

an inverse correlation between drug use, body weight, and body mass index (BMI) (Li et al., 2016; 

Tang et al., 2011). 

Other lifestyle practices that are also affected by SUD are sleep and physical activity. Sleep is 

negatively affected by drug use (Duterte et al., 2001; Mahfoud et al., 2009). Substance use can 

alter the homeostatic balance of neurotransmitters involved in the regulation of sleep-wake 

systems, resulting in sleep disturbances and circadian dysregulation (Conroy & Arnedt, 2014). 

Longer sleep latency and reduced total sleep time are frequently cited adverse effect of cocaine 

and other substances used (Schierenbeck et al., 2008). Furthermore, evidence on the involvement 

of PWUD in physical activity is still controversial. Some studies suggest active involvement in 
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structured physical activity programs to divert from drug use (Fischer et al., 2012; Powers et al., 

1999), while others show low participation (Abrantes et al., 2011; Neale et al., 2012). 

Once referred to treatment, whether detoxification or OST, a major shift in the nutritional status 

and lifestyle practices of PWUD occurs (Cowan & Devine, 2012). Patients report better appetite 

and more desire to eat resulting in significant weight gain (Montazerifar et al., 2012; Novick et al., 

1993; Van Strien et al., 2009). This trend in weight gain may be attributed to the binge eating 

observed as a result of the replacement of drugs with food (Van Strien et al., 2009), changes in the 

eating behaviors of users after periods of food restriction caused by drugs (Cowan & Devine, 

2012), compromised neurological mechanisms in the brain leading to food addiction (Lee et al., 

2014; Meule & Gearhardt, 2014), pharmacological treatments received (Müller et al., 2004; 

Wetterling & Müssigbrodt, 1999), or due to the methadone itself (Mysels & Sullivan, 2010). In 

addition, studies have demonstrated addictive behaviors for foods high in sugars and fats among 

PWUD undergoing treatment (Lee et al., 2012; Lee et al., 2014; Meule & Gearhardt, 2014). The 

neurobiological pathways regarding expressions of dopaminergic and opioid systems have shown 

quite a similarity between individuals who were exposed to these energy dense foods and those 

exposed to drugs of abuse (Lerma-Cabrera et al., 2015). 

Interestingly, the majority of the micronutrients remain below the recommended levels of intake 

which could be related to the increased intakes of energy-dense foods, rather than nutrient-dense 

ones (Kolarzyk et al., 2005; Varela et al., 1997). This issue remains understudied and the 

possibility of having hidden nutrient deficiencies in this population needs further investigations. 

Studies regarding the effect of treatment on metabolic parameters are limited where the majority 

of these studies are on PWUD undergoing methadone maintenance treatment (MMT). After six 

months of MMT, increased serum total cholesterol, low-density lipoproteins (LDL), and 

triglyceride levels (TG) are seen among users as compared with pre-treatment levels (Housova et 

al., 2005; Montazerifar et al., 2012). This elevation could be attributed to heredity and lifestyle 

factors that need further investigations. On the other hand, serum high density lipoproteins (HDL) 

decrease significantly as compared with pre-treatment levels (Montazerifar et al., 2012). This 

decrease is associated with higher leptin levels seen leading to the down regulation of the hepatic 

clearance of HDL (Silver & jiang, 1999). 
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Looking at other lifestyle practices, prevalence of sleep disorders was mainly addressed in PWUD 

undergoing MMT. Inadequate sleep quantity and poor sleep quality were common among this 

population (Hsu et al., 2012; Peles et al., 2010; Zahari et al., 2016).  

Sleep disturbances could be attributed to several factors like the duration and intensity of opiate 

abuse preceding treatment, alcohol and nicotine consumption, chronic pain and 

psychopathological problems present (Beswick et al., 2003). Attention to good sleep quality is 

warranted for proper treatment adherence and lower risk of relapse (Bertz et al., 2019). 

Furthermore, an association between weight gain and poor sleep has been demonstrated among 

healthy adults (Brook et al., 2013; Patel & Hu, 2008). Poor sleep and weight gain among this 

population group should be further investigated. 

Physical activity is another important lifestyle factor that could be used as an adjunct therapy for 

PWUD as it is related to an increase of days of abstinence from drug and alcohol use (Brown et 

al., 2010). Furthermore, emerging evidence demonstrated the benefits of physical activity in 

decreasing anxiety, depression, withdrawal symptoms, in addition to improving self-confidence 

(Bardo & Compton, 2015; Roessler, 2010). Studies on physical activity as a component of drug 

abuse treatment are suggestive, however the recommendations on the type and duration of physical 

activity to inflict the benefits mentioned require further exploration. 

 

Importance of a multifactorial intervention in treatment centers and use of intervention 

mapping 

SUD is of a serious concern to society due to its negative effect on the development of communities 

(Karajibani et al., 2014). Treatments for SUD focus mainly on pharmacotherapy and 

psychotherapy in a strict disciplined routine as means to prevent relapse. Studies emphasizing 

proper nutrition, physical activity, and adequate sleep, that might be potentially associated with 

better physical and mental wellbeing in SUD, are scarce. This failure to address multiple risk 

behaviors neglects the opportunity in helping to reduce incidences of chronic diseases in this 

population (Cowan & Devine, 2012). Appropriate intervention strategies and public health 

programs to improve the nutritional status and lifestyle practices in SUD treatment centers need to 

be developed and tested based on extensive research among this population group. Healthy 

lifestyle challenges that PWUD in treatment centers face must be addressed to limit the rise of the 

noncommunicable diseases that may pose a serious public health burden in the future. Treatment 
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centers provide a safe and stable environment for PWUD, so integrating a multifactorial 

intervention program combining educational and environmental components and addressing the 

individuals’ needs and preferences as part of the treatment modality in these centers must be further 

explored. Investigating the impact of incorporating interventions promoting proper nutrition, 

good-quality sleep, and physical activity paves a comprehensive approach to mental health 

treatment and decreased risk of relapse (Davidson et al., 2008; Hosker et al., 2019). 

 

Rationale for using intervention mapping 

The development of effective health promotion interventions often requires reviews of the relevant 

literature, behavioral change theories, collection of new data, and involvement of experts, 

community members, and stakeholders in the planning process (Fernandez et al., 2019). 

Intervention mapping (IM) is a planning framework that provides a systematic process and detailed 

protocol for effective, step-by-step decision-making for intervention development, 

implementation, and evaluation (Brug et al., 2005; Fernandez et al., 2019).  

Steps followed in IM are: 1) understanding of the health problem of the population at risk, causes 

and its determinants 2) describing the behavioral and environmental outcomes, creating objectives 

for changes in the determinants of behavior and environmental causes, and specifying the targets 

of the intervention program, 3) identifying theory- and evidence-based behavior change methods 

that influence the determinants, 4) combining the intervention components into a coherent 

program, 5) developing implementation strategies and 6) planning both process and outcome 

evaluation to assess program efficacy (Bartholomew et al., 2006). 

IM was chosen as the framework for the intervention program yet to be developed because it 

provides the most detailed guide on what to do. IM describes the path from problem identification 

to problem solving (Kok & Mesters, 2011).  

 

Developing and implementing a health promotion intervention for treatment centers requires 

baseline data about dietary and lifestyle practices to identify the risks and address them. Little data 

on this vulnerable group are available worldwide and in Lebanon. 

Accordingly, the aim of this research work is to explore dietary and lifestyle practices in a sample 

of PWUD undergoing treatment for recovery in Lebanon recruited from three OST and four 

rehabilitation centers located mainly in Beirut and Mount Lebanon areas, as shown in Figure 1. 
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Figure 1: Locations of the treatment centers 

Rehabilitation centers are pinned in black; Opioid substitution treatment centers are pinned in 

red. JCD: Jeunesse Contre la Drogue; SIDC: Soins Infirmiers et Developpement Communautaire; 

AJEM: Association Justice Et Misericorde 

Bonheur 
de Ciel 

JCD 

RESET 

 

Oum El Nour 

AJEM 

SIDC 

Nusroto 
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More specifically, in Chapter 2, we review the nutritional issues faced by PWUD or those 

undergoing treatment for recovery. Data on the effect of drug use on dietary intake and habits, 

anthropometric indices, body composition, nutrient deficiencies, and metabolic parameters are 

examined to provide better insights on the topic. In Chapter 3, we qualitatively explore dietary and 

lifestyle practices of PWUD undergoing treatment in rehabilitation centers in Lebanon and 

perceived benefits and pitfalls. In Chapter 4, and due to the scarcity of studies addressing 

nutritional and lifestyle practices of this population group globally and in Lebanon, we examine 

the nutritional parameters, dietary intake, nutrition knowledge, food addiction, and biochemical 

profiles, as well as different lifestyle practices, including sleep and physical activity, among 

PWUD undergoing treatment for recovery in Lebanon. In addition, we explore differences present 

among the two offered treatment modalities, namely OST and rehabilitation. In Chapter 5, being 

a risk factor for relapse and chronic diseases, we investigate the patterns and determinants of 

weight gain seen in PWUD undergoing treatment for recovery. In Chapter 6, we reflect on the 

major findings of the dissertation and discuss its methodological strengths and limitations, as well 

as its clinical, public health, and research implications. The ultimate goal of this thesis is to provide 

a better understanding of the above factors to pave the way for an evidence-based public health 

program specifically targeting this population group. 

 

The objectives of this dissertation and its organization are summarized in Figure 2. 
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Chapter 1 

General Introduction 

 

Chapter 2 

Nutritional status and eating habits of people who use drugs and/or 

are undergoing treatment for recovery: A narrative review 

 

Chapter 3 

People who use drugs in rehabilitation, from chaos to discipline: 

Advantages and pitfalls: A qualitative study 

 

Chapter 4 

Nutritional parameters and lifestyle practices of people who use 

drugs undergoing treatment for recovery in Lebanon: A descriptive 

study 

 

Chapter 5 

Patterns and determinants of weight gain among people who use 

drugs undergoing treatment for recovery in Lebanon 

 

Chapter 6 

General discussion 

 

Figure 2: Outline of the dissertation 
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Nutritional status and eating habits of people who use drugs and/or are undergoing 

treatment for recovery: a narrative review. 

 

Abstract 

A comprehensive overview is presented of the nutritional issues faced by people who use drugs or 

are undergoing treatment for recovery. Chronic substance use affects a person’s nutritional status 

and body composition through decreased intake, nutrient absorption, and dysregulation of 

hormones that alter the mechanisms of satiety and food intake. Anthropometrics alone is not the 

best indicator of nutritional status, because this population has hidden deficiencies and disturbed 

metabolic parameters. Socioeconomic factors (e.g., higher education, higher income, presence of 

a partner, living at home) positively affect nutritional status. Scarce available data on users 

undergoing treatment indicate improvement in anthropometric and metabolic parameters but with 

micronutrient intake remaining suboptimal. Weight gain is noted especially among women who 

use drugs and potentially increases their risk of relapse. Finally, specific amino acids and omega-

3 fatty acids are promising in decreasing relapse and improving mental health during treatment; 

however, additional high-quality studies are needed. Nutrition intervention for people 

who use drugs or are undergoing treatment for recovery is underused; comprehensive programs 

addressing this population’s unique needs are necessary. Future research will identify which 

components are needed. 

 

Keywords: Substance-related disorders, substance abuse treatment centers, drug users, nutritional 

status, health promotion. 
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Introduction 

Nearly 5% of the world population is currently estimated to use drugs once daily, and almost 0.6% 

suffer from severe drug use disorder.1 To date, opioids are the most harmful type of used drugs, 

and cannabis remains the world’s most widely used drug.1  

There are various types of treatments used for drug addiction, including detoxification (complete 

abstinence) or the opioid substitution treatment (OST).2 Drug detoxification mostly takes place 

initially in hospitals, followed by psychotherapy and behavioral modification in a therapeutic 

community or a rehabilitation center.3 By contrast, OST is a medication-assisted program, during 

which the patient receives a long-term opioid agonist (methadone or buprenorphine) to reduce the 

withdrawal symptoms and decrease the cravings for street opioids.4 OST is suggested to be the 

most efficient in lowering blood-borne illnesses like infection with the human immunodeficiency 

virus (HIV) and hepatitis.5  

Drug use poses a cluster of harmful consequences on a person’s wellbeing on the psychological, 

emotional, and social levels.6 It leads to increased risk of infectious illnesses,7 and medical issues 

including: mental disorders, cancer, stroke, and liver, lung and cardiovascular diseases.8  

Additionally, substance use can compromise the user’s nutrition2 and greatly affects his/her dietary 

habits. In general, this population has a disrupted and chaotic lifestyle, where money is usually 

spent on drugs rather than on food. This severely affects the user’s food intake, which eventually 

leads to undernutrition.9 Other factors affecting the nutritional status of drug users include the type, 

frequency, duration of the drug used and the presence of infectious diseases.10 Furthermore, the 

type of treatment drug users might be receiving, i.e. being enrolled in a detoxification program and 

living in rehabilitation centers, versus being on OST and living in the community might also 

influence their nutritional status.11  

In this article, the literature on the nutritional issues faced by people who use drugs (PWUD) or 

those undergoing treatment for recovery will be reviewed, in addition to the effect of drug use on 

dietary intake and dietary habits. The effect of drugs on anthropometric indices, body composition, 

nutrient deficiencies, and metabolic parameters will be exposed, in addition to the effect of 

nutrition on substance use and the changes that occur during treatment and recovery are discussed. 

The term malnutrition describes a state of imbalance, excess or deficiency that leads to alteration 

in body composition, negatively affecting the health status of the individual. In this article, 

malnutrition will be used synonymously with undernutrition.  
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We chose to conduct a narrative review because there are many different topics in this field with 

few studies on each and statistical combination is impossible. These data will be compiled to have 

a comprehensive overview and provide new insights on the drug users’ eating patterns for future 

nutritional interventions in the promotion of good health among this population. Various databases 

were searched for relevant literature (namely, PubMed, Google Scholar, Science Direct, and 

Medline), using the following terms: “nutrition” OR “nutritional status” OR “malnutrition” OR 

“Dietary habits” AND “Illicit drug use” OR “Substance abuse” OR “Drug use*” OR “Drug 

treatment”. The keywords were modified according to the searched database. In addition, 

references of included articles were reviewed for inclusion when we thought they were relevant. 

Searches were restricted to English- language journals and a date range of 1990 until the present. 

A total of 83 studies initially were included in the review. Eight additional studies were suggested 

by key scholars; accordingly, the total number of the studies included was 91. 

 

Effect of drug use on dietary habits (food preferences, eating behaviors and appetite 

regulation) 

Little research has tackled the issues of food preferences and dietary habits of active drug users or 

those undergoing different treatment modalities. Cocaine drug users have irregular eating patterns 

and rely mainly on one meal taken late at night. Typically, this meal is high in refined 

carbohydrates and fat and low in fruits and vegetables.12-14 People addicted to opiates replace 

protein and fats with meals high in sugar and alcohol which are low in essential nutrients, and are 

therefore sources of empty calories.9 Substantial evidence supports the increased preferences for 

sweet taste among people who use drugs (PWUD).15-20   

During the early phase of detoxification, when patients are still receiving pharmacotherapy, they 

report a period of low food intake and eating becomes their last priority, as they suffer from nausea, 

anorexia, and gastrointestinal (GI) disturbances, all of which make eating difficult.12,19  Between 

the first and sixth month of detoxification, a high preference and craving for table sugar and sweet 

foods such as cakes and confectionary foods often takes place as a replacement for the drug. 

However, in the later recovery phase after six months, sugar cravings seem to level off with more 

structural food intake and improved appetite.17,19,21  

Studies of persons receiving OST also show higher preference and intake of sugary foods,15,22-24 

e.g., high consumption of table sugar, yoghurt and soft drinks, with very little intake of fruits and 
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vegetables.25,26 Sugary foods appear to be the preferred foods for PWUD or those undergoing 

treatment. This preference may be an indication of addictive tendencies as some studies show that 

heroin users have these cravings prior to using heroin more than after using it.27  

The poor dietary habits decreasing food intake, the preference for sugary foods contributing to 

empty calories, the compromised liver storage and/or increased excretion of nutrients with 

accompanying diseases like HIV and hepatitis are major risk factors for malnutrition and 

hazardous health among PWUD.28  

Nutrition knowledge seems to affect dietary choices in this population. For instance, when 

nutrition knowledge was offered as part of an OST program, sugary food craving was still 

observed, but  healthier foods and increased number of meals were consumed by the participants.18 

 

Effect of drug use on dietary intake (macro-nutrients and micronutrients) 

In the short term, opiates cause anorexia, decreased food consumption, and reduced GI motility, 

all leading to malnutrition and increased risk of infections in the long term.29 Socioeconomic 

factors like education and income are positively associated with nutritional indices like body mass 

index  (BMI), hemoglobin level and serum proteins among PWUD. This association is in 

agreement with the well-documented fact that socio-economic factors are related to the nutritional 

status of the individual, in addition to the high prevalence of self-reported homelessness among 

PWUD.20,30 Similarly, people who use heroin and cocaine have lower energy and protein intake 

than non-users.16,31 This intake seems to decline further with higher intensity and duration of  drug 

use.10 The presence of disease also appears to affect food intake. HIV-positive drug users have 

more energy, protein, and fat-deficient diets compared with PWUD who are HIV-negative.28 The 

high levels of food insecurity among this population are mainly due to the limited funds, which 

are usually allocated to the support of their habits rather than food; this leads to serious decrease 

in intake levels. 

Consistent with the lower intakes of nutrient-dense foods in this population, the intake of the 

majority of vitamins and minerals like thiamin, riboflavin, pyridoxine, folate, vitamin D, vitamin 

C, magnesium, iron, calcium, zinc, copper, and selenium is below the recommended intake.32 The 

nutritional imbalance (higher macro/micronutrient ratio) indicating higher intakes of empty 

calories, is strongly associated with drug use.33  
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Effect of drug use on plasma nutrient deficiencies 

The malnutrition of PWUD, assessed by anthropometric measurements, is not usually very severe; 

thus, measuring the plasma macronutrients and micronutrients might reveal hidden deficiencies 

that reflect the decrease in the intake of these nutrients.  

Essential nutrients are depleted among PWUD in general.15 This population exhibits low selenium 

and potassium levels due to lower muscle mass attributed to malnutrition.34 Iron deficiency and 

iron- deficiency anemia are widespread mostly among female PWUD,35-37 as are low plasma levels 

of vitamins A, C, D, and E. The latter is inversely correlated with the dose and period of 

addiction.16,30,35 These deficiencies are mainly caused by restricted access to foods, in addition to 

the food choices previously discussed.16,30,35 Thus, the issue of vitamin and mineral 

supplementation among PWUD and during treatment requires further consideration. 

On the other hand, the plasma levels of some minerals are reported to be higher in this group 

compared with healthy individuals. This is not due to proper nutrition but is rather attributed to 

factors unique to PWUD. Higher serum levels of phosphorus, sodium, and magnesium are 

tentatively attributed to partial dehydration.15 Similarly, increased serum copper and zinc are due 

to inflammation, acute fasting, and smoking.15,34,36  

 

Effect of drug use on anthropometric indices and body composition 

Although scarce, the majority of the literature assessing the nutritional status of drug users mostly 

points towards malnutrition.11 The relation between drug use, body weight, and BMI has been 

addressed in many epidemiological studies, and most of the evidence shows an inverse correlation 

between these variables.28,38  On admission to detoxification, up to 70% of PWUD have  BMI 

values below the normal range or weight values that are below the population mean.10 Similarly, 

“Ross et al.35”showed that 24% of PWUD, within a short period of admission for detoxification 

exhibited mild to moderate malnutrition based on the Subjective Global Assessment.  

In general, the BMI of PWUD is lower than that of non-users. HIV-positive persons who use 

cocaine have the lowest BMI as compared with users of other drugs or with non-users.39 It is 

believed that cocaine suppresses appetite and decreases food intake, and subsequently body 

weight, by inhibiting dopamine transporters, decreasing reuptake of serotonin, up-regulating the 

glucocorticoid production, and increasing the cocaine and amphetamine regulated transcript 

(CART) expression.40,41 “Cowan et al.21” previously supported this finding when reporting that 
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weight was gained with the cessation of cocaine use. “Ersche et al.13” challenged the assumption 

that cocaine leads to weight loss through appetite suppression; rather, they suggested that 

metabolic alteration is the cause. Their findings showed that cocaine users had lower body weight 

and fat mass as compared with non-users, despite reporting higher dietary fat and carbohydrate 

intake.  

People who smoke heroin appear to have a lower BMI and body weight than non-users. This 

inverse correlation is modulated by the high frequency (>3 times/d) and the route of administration 

of the drug.38 The significant negative contribution of smoked heroin to body weight and BMI may 

be due to faster rate of brain delivery of the drug as compared with injection, snorting or oral 

ingestion, leading to greater reinforcing effects. Substances like heroin may compete with food in 

the brain activating reward pathways and increase dopamine receptors’ availability, thus 

suppressing the appetite and leading to lower body weight. This is particularly noted among heroin 

smokers.38,42-45  

Mcllwraith et al.46 showed that heroin users are more prone to being underweight as compared 

with morphine and amphetamine users, while the latter were at higher risk of being obese as 

compared with morphine users. This finding is contradictory to the appetite suppressing effect of 

amphetamine, and its relevance to the general population will need to be investigated by future 

studies as this increase in obesity was found only in comparison with morphine users and not with 

a non-drug using control group.46,47  

Methylamphetamine (MA), a relatively new psychostimulant (the second most widely used drug 

now after heroin, marijuana, and others) is associated with cardiac and hepatic pathology, 

neurological impairment, mood disorders, and malnutrition.48 People dependent on MA have a 

lower BMI as compared with healthy individuals. This might be due to cognitive deficits, abnormal 

metabolic activity, duration of MA use, and improper oral health that affects food chewing, thus 

intake.48,49 More frequent use of other types of drugs such as marijuana or sedatives showed a 

weak association with a lower BMI, although this association is statistically not significant.39,50  

In addition, sex might influence the BMI, weight, and body composition of PWUD. Women who 

are heavy drug users (i.e., using methadone or injection of drugs >16 times/week) have less body 

fat and lower BMI as compared with PWUD moderately, or infrequently, and non-users. This 

difference among different levels of drug use is not present in men.51 This study by “Cofrancesco 

et al. 51” confirms the results of studies that showed a negative relation between drug use and BMI 
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solely among women and not men.10,52,53 Furthermore, factors like decreased frequency of food 

consumption are negatively associated with body weight and BMI. Also, poverty resulting from 

unemployment, common among PWUD, leads to an inability to purchase nutritious foods and is 

associated with a low BMI. In addition, multiple drug use can lead to poorer nutritional status due 

to the appetite-suppressing effect of the drug.20,28,30  

Interestingly, Richardson et al.54 showed that BMI alone may not be the best indicator to assess 

PWUD because there was no association between BMI and the nutritional risk level of PWUD 

when screened. Using other tools to assess appetite, diet quality, and biochemical parameters better 

identified nutritional deficiencies to be addressed.35  

Throughout treatment processes, whether by OST or detoxification, PWUD start to consume 

healthier foods and more structured meals.19,21,26 Better dietary habits are seen among those in 

residential homes where meals are being provided, or later in recovery where food preparation 

becomes a more sociable and satisfying activity as compared with PWUD who have severe 

addiction and for whom eating is given little consideration.19 Table 1 summarizes the factors 

contributing to changes in anthropometric indices and body composition among PWUD. 
 

Table 1: Factors contributing to lower body weight, BMI, and body composition among drug users 
Factor Finding 

Gender Underweight is more frequent among females as compared with males. 

Type of drug Heroin: Highest percentage of drug users in underweight category. 
Cocaine: Decrease in weight specific to fat mass with no significant 
changes in BMI. 
Amphetamines: Higher risk of obesity in users as compared with 
morphine users. 
Methylamphetamines: Lower BMI as compared with non-users. 

Frequency and 
route of 
administration 

Multiple drug use for a long duration is negatively associated with the 
nutritional status. 
Smoking has faster delivery of the drug to the brain resulting in a lower 
BMI as compared with snorting or injection  

Food insecurity 
and poverty 

Negative effect on the nutritional status by decreasing body weight, body 
fat and BMI 

Pathological 
diseases 

Add to the severity of malnutrition among drug users. 

Treatment Healthier dietary habits seen in detoxification and OST 
BMI: Body mass index; OST: Opioid substitution treatment 
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Effect of drug use on plasma metabolic parameters 

The effect of drug use on plasma parameters has also been studied with emphasis on lipid profile, 

glucose, Hemoglobin levels and hematocrit. In general, plasma total cholesterol has an inverse 

relation with drug use. Persons addicted to opium, heroin, and MA addicts have a significant 

decrease in serum cholesterol level as compared with non-users, but with no change in 

triglyceride(TG) levels.49,55-58 By contrast, comparing HIV-positive and HIV-negative injecting 

drug users (IDUs) with a control group, total cholesterol levels were lower and TG levels were 

significantly higher in the HIV-positive drug users indicating the possible effect of the disease 

itself and not the drug use.28 These findings were backed up by “Maccari et al.59” who found that 

heroin users had significantly lower serum cholesterol and high-density lipoprotein (HDL) levels, 

and higher TG levels as compared with non-users. The aforementioned decrease in serum lipids 

could be mainly attributed to malnutrition and weight loss, specifically the loss of abdominal fat, 

in addition to the presence of liver diseases or HIV that are common among heroin users.  

Decreased plasma cholesterol has been associated with many negative psychological behaviors 

including aggression, depression, and suicide.60; however, this remains controversial. Low plasma 

cholesterol can alter tissue concentration of polyunsaturated fatty acids, the depletion of which has 

important consequences on modulating the serotonergic and dopaminergic functions that play an 

important role in the aforementioned behaviors. Yet, to date, a causal relationship has not been 

shown.58,61-63Persons addicted to cocaine who relapsed after detoxification had lower plasma 

cholesterol values (<160 mg/dl) than those who did not, suggesting an increased vulnerability to 

the development of behavioral and psychological disorders with low cholesterol levels.55 Whether 

these diminished levels are associated with drug craving still needs to be investigated.  

Glucose is another parameter that was studied in PWUD and remains not well understood.  In a 

study by Zhang et al, 48 the fasting blood glucose levels of persons addicted to MA were lower 

than those of control participants. This finding runs in parallel with studies done on animals that 

reported a direct effect of MA on the pancreas, leading to insulin secretion and induced 

hypoglycemia.64 On the other hand, non-insulin dependent persons with diabetes who used opium  

had higher glycosylated hemoglobin (HbA1c) than did non-users, thereby indicating  elevated 

blood glucose for the previous 3 months.65 The effect of morphine on glucose has been 

demonstrated in animals with several mechanisms suggested, like an increase in hormone levels 

including adrenalin, noradrenalin, corticosterone and glucagon, and these in turn increase blood 
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glucose levels.66,67 Among the very few studies on humans, Carey et al.68 showed that morphine 

can induce a reduction in the plasma counterregulatory epinephrine response, thus causing 

hypoglycemia symptoms in healthy individuals without diabetes. More studies are needed to 

confirm if behavioral factors play a role in the effect of drugs on plasma glucose levels. 

Hemoglobin and hematocrit levels in drug users are lower in PWUD than non-users, with the 

lowest levels seen among multiple drug users, and longer durations of addiction.30 This finding 

was related to malnutrition and decreased micronutrient intakes especially iron.69 The decrease in 

hemoglobin and hematocrit levels among PWUD is specifically noted among women. This might 

be because men are institutionalized for a longer period than women and that in turn, correlates 

with better nutritional status.32,35  

 

Nutritional changes during recovery (Detoxification or OST) 

In addition to being an effective method in reducing harm, OST or methadone maintenance 

treatment (MMT) also improves the nutritional status of the drug users, whereby users starting 

treatment show a significant increase in both BMI and weight.70,71 The increased weight and BMI 

are mostly seen in patients with higher education and income, suggesting a positive role of social 

factors on the nutritional status of PWUD.20,30,70,72 From the patients’ point of view, MMT has a 

positive impact on their physical health, sleep, and weight gain.73 They report better appetite, 

change in taste, and more desire to eat. 

PWUD starting MMT show a decreased intake in the majority of the nutrients (i.e., fats, 

cholesterol, fibers, and some minerals and vitamins) 2 months after beginning treatment, followed 

by an increase after 9 months.74 Sex might modulate the effect of MMT on weight gain. Whereas 

studies show an increase in dietary intake, body weight, BMI, and skin fat folds among men, as 

compared with a modest weight loss in women,74 other studies show the opposite where women 

showed a much greater increase in BMI and weight than men.75 The reason underlying this 

significant difference between sexes does not seem to be related to the duration of the treatment 

and needs additional investigation. The increase in weight and BMI may not be due to the shift 

towards a healthier eating pattern but might be related to the pharmacological aspect of the 

treatment itself.23,75,76 Detoxification also results in increased weight and food intake77-79 which 

vary at different recovery stages. In the early stages, binge eating is observed as a result of the 

replacement of drugs with food. Binging may be related to changes in the eating behaviors of 
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PWUD after periods of food restriction caused by drugs. In later stages of their recovery PWUD 

developed a more structured and less frequent over eating habits.21  

The studies regarding the effect of MMT on some metabolic parameters are limited. After six 

months of MMT, persons addicted to opioid show an increase in serum levels of leptin, total 

cholesterol, HDL, and low-density lipoproteins (LDL) compared with serum levels before 

initiation of the treatment.70,80 A positive correlation is shown between leptin, BMI, and serum 

lipids with greater effect among women; this is attributed to the difference in percent body fat 

mass.  

As for micro- and macronutrient intake during MMT or detoxification, an increase in the overall 

intake of energy, proteins, and carbohydrates occurs with both modalities after initiation of the 

treatment. Yet, this is followed by a decrease in later stages of recovery, when the food intake 

starts to become more structured. Interestingly, intake of the majority of the minerals stay below 

the recommended levels, especially patients with HIV; this could be related to the increased intakes 

of energy-dense foods, rather than nutrient-dense ones.24,81  

Personal and environmental factors like decreased physical activity and the purchase of high fat 

but less expensive foods play a role in the weight gain seen among patients in recovery from drug 

use, thereby highlighting the need to incorporate exercise and nutrition information as part of the 

treatment.82 Exercise reduces stress, anxiety, depression, and decrease drug use in individuals 

recovering from substance use.83  

Better nutrition knowledge and healthier eating habits are seen among PWUD in MMT after 

receiving nutrition lectures as part of the treatment program, although no effect on the BMI and 

weight gain is seen. This could be because the intervention program emphasized the above factors 

and did not specifically target weight reduction.84  

Concerns about weight gain among women drug users in recovery is a potential risk factor for 

relapse. In a study on 297 women with different ethnicities, recruited from 7 different treatment 

facilities, Warren et al.79 reported that 70% of them were concerned about the weight gain during 

recovery, and 45% were concerned about the relapse because of this gain. One-third of the sample 

indicated that weight loss was a reason to initiate drug use at the beginning. Similarly, drug use 

was positively associated with overweight among female adolescents.85 Data revealing drug users’ 

perceptions about the kind of intervention programs for tackling the weight gain they face during 

treatment are scarce. Most of the research suggests similarities between women and men in terms 
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of drug use behaviors; however, significant differences exist that may indicate a need for more 

sex-specific research in prevention and treatment strategies.85 On the bases of these findings, 

giving individualized behavioral recommendations must be considered as all intervention research 

shows its efficiency. Table 2 summarizes the effect of drug use and treatment on different aspects 

of the nutritional status of PWUD. 

 

Table 2: Effect of drug use and treatment methods on the nutritional status  
 Drug Use OST Detoxification 

Food 
Preferences 

Consumption of one 
meal a day with 
higher preference for 
sugars and fats and 
lower intakes of fruits 
and vegetables. 

Better appetite and 
increased number of 
meals. 
High consumption of 
sugars, yoghurt and soft 
drinks with low intakes 
of fruits and vegetables. 

Binging on sweets in 
early phases of 
treatment with more 
structured food intakes 
in later recovery stages. 

Macro/micro 
nutrient intake 

Deficits in energy and 
protein.  
Majority of vitamins 
and minerals below 
RI. 

Higher energy, proteins 
and carbohydrates after 
initiation of treatments 
with a decrease in later 
stages. 

Higher energy, proteins 
and carbohydrates after 
initiation of treatments 
with a decrease in later 
stages. 

Plasma 
nutrients 

Low levels of Se, K, 
Fe, vitamins A, D, C 
and E. 
High levels of Mg, 
Na, and Ph attributed 
to dehydration 

Majority of 
micronutrient levels 
stayed below the 
recommended levels. 

Majority of 
micronutrient levels 
stayed below the 
recommended levels. 

Anthropometric
s 

Decrease in BMI and 
weight with variations 
based on the type of 
drug. 

Significant increase in 
BMI and weight with 
more significance in 
females placing them in 
the overweight category. 

Increase in weight and 
food intake in early 
stages of recovery. 

Metabolic 
parameters 

Low levels of total 
and HDL-Cholesterol, 
leptin, FBS, Hct and 
Hgb. 

Increase in total and 
HDL-Cholesterol and 
leptin. 

 

OST: Opioid substitution treatment; BMI: Body mass index; HDL: High density lipoprotein; FBS: 
Fasting blood sugar; Hct: Hematocrit; Hgb: Hemoglobin; RI: Recommended intake; Fe: Iron; 
Se: Selenium; K: Potassium; Mg: Magnesium; Na: Sodium; Ph: Phosphorus. 
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Effect of nutrition on substance use 

The high prevalence of PWUD with mood disorders like depression and anxiety has been 

confirmed by numerous large epidemiological studies86-88  and these disorders, in turn, might have 

a negative impact on user’s recovery, which will lead to relapse.15,89 Essential micronutrients play 

an important role in the mood regulation by the brain,33 and deficiencies or insufficient intakes of 

these nutrients, in addition to food deprivation, correlate with poor mental health, especially 

depression.90,91 Serotonin plays a role in the modulation of many behaviors like violence, 

aggression, mood, sleep, appetite, among others.92,93  The synthesis of serotonin starts with the 

amino acid tryptophan. Increasing dietary intake of tryptophan can increase serotonin levels, thus 

modulating the above-mentioned behaviors. Data in the literature concerning the positive effect of 

tryptophan supplementation on depression are inconsistent;  consensus has not yet been reached 

regarding the effectiveness in the treatment of drug use.93-95 Tyrosine and phenylalanine are also 

involved in the synthesis of dopamine and catecholamines that influence the behavioral 

performances with limited and inconsistent evidence that their supplementation is beneficial in the 

treatment of PWUD.15,95,96 When patients dependent on heroin or opiate are given a combination 

of amino acids (namely, phenylalanine, tryptophan, tyrosine, glutamine) while undergoing 

detoxification, they show a significant reduction in the craving for opiates.97 This might be an 

important tool in the treatment of drug use that warrants additional studies. 

The provision of micronutrients is required as a cofactor for the synthesis of serotonin, dopamine 

and catecholamines.98,99 Deficiencies of copper, selenium, manganese, magnesium, folate, and B-

complex are linked to depression98,100-102 which might hinder the treatment process of drug users. 

Vitamin and mineral supplementation should be considered, not only for the management of 

malnutrition but also as a preventive measure of relapse. 

Furthermore, fatty acids are also involved in regulating the aforementioned behaviors.103,104 

Elevated levels of the corticotropin-releasing hormone which is associated with defensive and 

violent behaviors decrease with supplementation of a combination of omega-3 fatty acid 

docosahexaenoic (DHA) and eicosapentaenoic (EPA) acids.105 Patients undergoing detoxification 

from drug use have a decrease in anger score upon supplementation with DHA, whereas lower 

anxiety scores are associated with supplementation with EPA.106  

Supplementation could have a positive effect on the psychological behaviors that might prevent 

relapse. The intake of specific nutrients like amino acids and omega-3 fatty acids are promising in 
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decreasing relapse and improving mental health during treatment, but additional high-quality 

studies are needed to provide evidence that such supplementation can increase the efficacy of the 

treatment of PWUD. 

 

Conclusion 

PWUD are a vulnerable population, and most of the research exploring their nutritional status 

points to malnutrition. Substance use affects the nutritional status and body composition through 

decreased food intake and nutrient absorption, altered metabolism, use of multiple drugs, in 

addition to the dysregulation of hormones altering the mechanism of satiety and food intake. 

Anthropometric measurements alone are not the best indicators of assessment in this patient 

population, because active users and those seeking treatment have many hidden deficiencies and 

disturbed metabolic parameters. Socioeconomic factors like education, income, presence of a 

partner, and living in a residential home where meals are provided have a positive impact and 

should be considered. 

Scarce available data indicate improvements in the anthropometric and metabolic parameters of 

PWUD when they initiate treatment, but micronutrient levels remain below recommended intake 

values. Yet, an increase in weight is noted, which might pose negative health implications. 

All of the above factors draw attention to the importance of proper comprehensive nutrition care 

being provided for drug users and in treatment centers. Simple nutrition education about healthy 

eating habits improves the quality of the nutritional intake of PWUD but does not seem to be solely 

effective in treating the problems faced by users and those undergoing treatment and improving 

their outcomes. This indicates the need for an individualized and comprehensive nutritional 

intervention. The components of this intervention still need to be determined by future studies. 
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People who use drugs in rehabilitation, from chaos to discipline: Advantages and pitfalls: A 

qualitative study. 

 

Abstract 

Evidence-based models emphasizing on lifestyle behaviors for the treatment of drug use is still in 

its infancy. The development of multicomponent effective drug use intervention programs as part 

of health promotion is crucial to decrease risk of relapse. This study aims at exploring the lifestyle 

practices including dietary intake, physical activity and sleep of people who use drugs undergoing 

residential rehabilitation treatment in Lebanon with its perceived benefits and pitfalls. A purposive 

sample of 18 males and 9 females at different stages of recovery from drug use in rehabilitation 

centers participated in the qualitative discussions. The six phases thematic analysis revealed three 

themes: chaotic lifestyle, structured lifestyle, benefits and pitfalls, and suggestions for making 

rehabilitation a better experience. Participants discussed their chaotic lifestyle during addiction 

with poor food intake, disrupted sleep and low physical activity moving to a more disciplined 

routine enforcing normality in lifestyle practices with social and profession professional support. 

The early phases of treatment were marked with increased food intake and weight gain perceived 

as a health indicator and the sole divergent from drugs, moving towards more structured meals and 

efforts to lose weight in later stages. Lack of variety of Physical activity programs taking into 

consideration the motivational differences among the participants was also highlighted. Measures 

for improving rehabilitation services in terms of promoting healthy eating behaviors and 

environmental control were thoroughly addressed.  

These findings shed the light on the challenges faced in maintaining a healthy lifestyle in 

rehabilitation centers and the necessities of addressing them to improve the overall rehabilitation 

experience, prevent relapse and inform the development of future targeted intervention programs 

tackling all aspects of behavioral changes. 

 

Keywords: Substance use disorder, substance use disorder treatment centers, health promotion, 

healthy lifestyle, Lebanon.
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Introduction 

Illicit drug use among young people is epidemic and remains a significant public health concern. 

It poses harmful consequences on the individual’s emotional, social and psychological status 

leading to higher risks for diseases and mental disorders.1 In addition to this, it is associated with 

unhealthy lifestyle practices including poor dietary behaviors, changes in physical activity and 

sleep problems leading to substantial health problems and poor quality of life.  

Drug use greatly affects individual’s dietary behavior, and compromises their nutritional status2. 

In general, this population has a disrupted and chaotic lifestyle, where money is usually spent on 

drugs rather than food.2 Brain changes that occur due to psychological and neurobiological factors 

in substance use disorder, make cravings for the substance more important than anything else in 

the person’s life.3This severely affects the food intake of People Who Use Drugs (PWUD)’ where 

most of them have a low nutrient-dense food intake with sweet cravings4-6 and decreased body 

mass index (BMI)7-10 putting them in a mild to moderate malnutrition status.11  

Physical activity is another lifestyle practice affected by drug use. The scarce evidence on PWUDs’ 

involvement in physical activity is controversial. Some suggest low participation in structured 

sports,12,13while others show active participation in an attempt to stay healthy and divert from the 

use of drugs as a self-care strategy.14-16 

Sleep is negatively affected by drug use.17,18-20An estimated 10-15% of people with chronic sleep 

disturbance have underlying substance use disorders, and this is affected by the type of drug 

used.21,20,22 

Once referred to inpatient rehabilitation services, i.e., detoxification followed by psychotherapy 

and behavioral modification therapies,23 addressing lifestyle practices and improving the quality 

of life of PWUD are crucial to decrease the risk of relapse.24 

During rehabilitation, dietary behaviors and nutritional status fluctuate depending on the stage of 

recovery.25 In the early stages, binging on sugars is observed as a replacement for the drugs 

compared to more structured eating behaviors later.26-28 

Physical activity is another potential non-pharmacological treatment for substance use disorder.29 

It was shown to reduce sufferings from withdrawals, anxiety, and depression, in addition to 

improving self-confidence with a sense of the new quality of life.24,30,31Nevertheless, the 

controversy around benefits of physical activity during rehabilitation remains in light of the 

scarcity of studies exploring this issue. 
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The sleep of people who use drugs undergoing treatment, especially in rehabilitation services, has 

also received little attention. The dearth of studies are conducted on persons with opiate addiction 

receiving methadone treatment, showing inadequate sleep quality and quantity which could arise 

from a mix of contributory causes like psychopathological problems, nicotine use, duration of 

opiate use, in addition to methadone itself that produces sleep abnormalities.21,32,33Furthermore, 

attention to proper nutrition could be a key to better sleep during rehabilitation. Studies have shown 

that specific macronutrients might influence the person’s sleep quality. Indeed, there is a negative 

association between the consumption of foods high in refined carbohydrates, a common practice 

among people who use drugs in rehabilitation, and sleep duration.34,35 

Research on best practices for disseminating evidence-based substance use disorder (SUD) 

treatments into practice is still emerging.36 Models used for recovery from addiction mainly 

emphasized on basic pharmaco and psycho-social elements like understanding and accepting self, 

family and peer support and community envolvement,37 with little emphasis on lifestyle behaviors 

tailored to meet the individuals needs and preferences. Emerging evidence continues to shed light 

on the benefits conferred by physical activity, balanced nutrition and sleep on mental health and 

wellness, so alternative treatment interventions incorporating these three aspects fashions a 

comprehensive approach to mental health treatment with numerous benefits.38 The need for the 

development of multicomponent effective drug use intervention programs as part of health 

promotion is crucial to decrease risk of relapse.37 

The present study was conducted in Lebanon, a small high-middle income country in the Eastern 

Mediterranean region. Despite the various predisposing factors for drug use including internal and 

regional armed conflicts for over three decades, studies on drug use patterns in Lebanon are 

scarce.39-41 To our knowledge, no previous studies were conducted on the in-patient rehabilitation 

services offered in the country.   

This study aims at exploring the lifestyle practices including dietary intake, physical activity and 

sleep of PWUD undergoing treatment (detoxification followed by in-patient rehabilitation) in 

Lebanon and perceived benefits and pitfalls. Ultimately, the findings will inform the development 

of future targeted intervention programs.  
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Materials and Methods 

Design and approach 

This is a descriptive qualitative study based on focus group discussions (FGDs) with a sample of 

PWUD undergoing treatment in rehabilitation centers in Lebanon. Ethical approval was obtained 

from the American University of Beirut (SBS-2018-0424) and the Lebanese International 

University (LIUIRB-180122-NB1) Institutional Review Boards. A written consent was handed 

and signed by the participants. This consent form explained the purpose of the study, the process 

of data collection, and that the participants can withdraw from the study at any time. Also, their 

consent for audio recording the sessions and quoting them in the final manuscript was sought. 

 

Sample 

A purposive sampling approach was used to recruit participants from drug rehabilitation centers. 

The criteria of selection were adult from both genders (above 18 years of age), Lebanese and active 

people who use drugs seeking treatment. We excluded non-Lebanese participants, as they may 

have different triggers for addiction and less optimal rehabilitation conditions (e.g., immigrants 

lacking family support essential for treatment), and participants below the age of 18. Seven FGDs 

were conducted on participants in rehabilitation centers as they were acquainted with each other 

and shared a similar experience and setting.  

 

Recruitment and data collection 

We approached the seven operating rehabilitation centers in Lebanon. Only three out of seven   

granted us approval to collect data from their patients. From each center, eligible participants who 

consented to participate in the discussions were approached and informed about the objectives, the 

methods of the study, and about their right to withdraw at any time. Two groups of participants 

were chosen: those who have been in rehabilitation for less than six months (early recovery) and 

those who completed more than six months (late recovery). The early recovery groups ranged from 

four to five participants, while the late recovery ones ranged from three to six participants. Two of 

the centers provide services for males solely and one for females. In total, twenty- nine persons 

met the eligibility criteria. One person refused to participate, one left during the discussion, and 

twenty- seven finished the FGDs. 
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The two researchers NM and GHA introduced themselves to the participants and handed them the 

written consent. No compensation was offered to the participants for their time spent in the FGDs. 

A semi-structured discussion guide containing open questions was used; however, probing 

questions arose to delve into important points raised by the participants (Appendix 1). All 

discussions were conducted in Arabic and in a private room in the center. One researcher was 

taking notes and the other was moderating. The discussion was started by asking each participant 

to introduce him/herself and since participants were acquainted with each other, they discussed 

their lives freely during addiction and the factors leading them to seek treatment. Followed by this, 

the moderator guided the discussion reaching the daily routines in the center including assigned 

chores, their food intake and choices, factors affecting their intake, weight change experiences, 

sleep and physical activities. Finally, the need for nutrition education in the center and the best 

way to deliver it was also addressed. All FGDs were conducted before the analysis. Following 

each FGD, NM and GHA had a debriefing session to discuss the yield. Saturation was reached 

after seven FGD. 

 

Data analysis 

Sociodemographic characteristics were analyzed using SPSS, version 21 Software. All FGDs were 

transcribed by NM and EM. We used the six phases thematic analysis approach recommended by 

Braun et al42 (Appendix 2). Themes and sub-themes were identified by NM and GHA without the 

use of a qualitative data analysis software, and corresponding quotes were translated and saved in 

a data repository. Representative quotes were cited in the manuscript. This study followed the 

consolidated criteria for reporting qualitative studies (COREQ) (Appendix 3). 

 

Increasing rigor 

We ensured that credibility and reflexivity were observed. In terms of credibility, focus group 

moderators shared the same first language for ease of communication. All conversations were 

audio recorded, transcribed verbatim, translated into English, and used as the main data repository. 

We invited all the centers that exist in Lebanon, but we conducted 7 FGDs representing all the 

centers that consented to participate. More importantly, we believe we reached saturation given 

that no further findings emerged in the final FGD. In terms of reflexivity, to avoid any undue 

influence, the moderators (GHA and NM) had no prior relationship with participants. Further, 
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during focus group moderation, the roles of the moderator and observer were disclosed to 

participants. Finally, all team members were involved in the analysis so as to avoid bias 

interpretation of the results. 

 

Results 

Sociodemographic characteristics of study participants 

In total seven FGDs were conducted. Eighteen males and nine females in recovery from substance 

use disorder in three different rehabilitation centers in Lebanon participated in this study. 

Demographic information of the sample are detailed in Table 1. Fifty-two percent of the 

participants fell in the early recovery stage (less than six months). The mean age of the sample was 

30.1±6.5 years, with the majority (52%) having a university-level education. All participants were 

unemployed during rehabilitation, with 74% being single at the time of the assessment. On 

average, the participants-initiated drug use at the age of 19.48± 18.91, and used drugs for 

12.39±7.71 years. The vast majority of the sample (89%) used drugs more than 3 times daily, half 

of them (52%) injected drugs in addition to other use methods simultaneously. Cocaine was the 

most frequent drug used, followed by heroin, tranquillizers, and cannabis. Other substances used 

included pain killers, hallucinogenic, and stimulants.  
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Table 1: Demographic Information of Participants of the Focus Group Discussions (FGD). 

 

Rehabilitation centers’ characteristics 

The three rehabilitation centers were mainly governed and subsidized by the Ministry of Social 

Affairs in Lebanon, except for the medications that were under the jurisdiction of the Ministry of 

Public Health. The centers shared common criteria for accepting patients including completing a 

detoxification program prior to admission, willingly accepting to go through rehabilitation, and 

 Center 1 
(n=9) 

Center 2 
(n=8) 

Center 3 
(n=10) 

Total 
(n=27) 

Age (mean ±SD) 29.2±6.1 28.6±5.4 32.1±7.7 30.1±6.5 

Gender (%) Male 0 (0) 8 (100) 10 (100) 18 (66.7) 
Female 9 (100) 0 (0) 0 (0) 9 (33.3) 

Treatment 
duration (%) 

Early recovery (<6 months) 5 (55.6) 5 (62.5) 4 (40.0) 14 (51.9) 
Late recovery (>6 months) 4 (44.4) 3 (37.5) 6 (60.0) 13 (48.1) 

Educational level 
(%) 

Elementary/ intermediate 0 (0) 6 (75.0) 4 (40.0) 10 (37.0) 
Secondary 1 (11.1) 0 2 (20.0) 3 (11.1) 
University 8 (88.9) 2 (25.0) 4 (40.0) 14 (51.9) 

Employment (%) 
(pre-
rehabilitation) 

Unemployed/ Retired 3 (33.3) 0 2 (20.0) 5 (18.5) 
Employed 3 (33.3) 6 (75.0) 3 (30.0) 12 (44.4) 
Self-employed 1 (11.1) 2 (25.0) 5 (50.0) 8 (29.6) 
Student 1 (11.1) 0 0 1 (3.7) 
No response 1 (11.1) 0 0 1 (3.7) 

Marital status (%) 
Single 5 (55.6) 8 (100) 7 (70.0) 20 (74.1) 
Married 1 (11.1) 0 0 1 (3.7) 
Divorced/Separated 3 (33.3) 0 3 (30.0) 6 (22.2) 

Type of drug use 
(%) 

Drug use only 5 (55.6) 2 (25.0) 4 (40.0) 11 (40.7) 
Drug injection only 1 (11.1) 0 1 (10.0) 2 (7.4) 
Drug use and injection 3 (33.3) 6 (75.0) 5 (50.0) 14 (51.9) 

Substances used 
pre-treatment (%) 

Heroin 4 (44.4) 6 (75.0) 8 (80.0) 18 (66.7) 
Cocaine 7 (77.8) 7 (87.5) 8 (80.0) 22 (81.5) 
Crack 6 (66.7) 7 (87.5) 8 (80.0) 21 (77.8) 
Buprenorphine (Tidigesic) 3 (33.3) 5 (62.5) 6 (60.0) 14 (51.9) 
Dextropropoxyphene 1 (11.1) 2 (25.0) 0 3 (11.1) 
Amphetamines 5 (55.6) 5 (62.5) 4 (40.0) 14 (51.9) 
Tranquilizers 5 (55.6) 6 (75.0) 7 (70.0) 18 (66.7) 
Barbiturates 1 (11.1) 3 (37.5) 3 (30.0) 7 (25.9) 
Cannabis 6 (66.7) 6 (75.0) 7 (70.0) 19 (70.4) 
Other 6 (66.7) 5 (62.5) 6 (60.0) 17 (62.9) 

Frequency of drug 
use (%) 

More than 3 times daily 9 (100.0) 8 (100.0) 7 (70.0) 24 (88.9) 
One to 3 times daily 0 0 3 (30.0) 3 (11.1) 

Age at first use (mean±SD) 29.00±31.69 14.87±1.45 14.60±1.64 19.48±18.91 
Duration of drug use (mean±SD) 9.38±5.87 11.00±6.66 16.33±8.93 12.39±7.71 
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being free of any contagious disease such as tuberculosis. A urine test is required to confirm 

detoxification, and is done prior to admission. Once admitted, patients needed to follow strict 

discipline in terms of sleeping hours, meal time, occupational tasks, and restricted access to 

television and social media. Further, they were not allowed to go out for three months, after which 

they were allowed occasional supervised visits to their families. Following each visit, a urine test 

is done to rule out the use of drugs. At the women’s center, children were not allowed to stay with 

their mothers. They only see them during visitation, which is allowed after three months of 

admission. 

The care providers are social workers, psychologists and psychiatrists offering evidence- based 

services such as social programs, cognitive behavior therapy, and pharmacotherapy. At one center, 

patients received Christo therapy which is a faith-based intervention focusing on prayers as a mean 

to overcome craving and addiction. 

 

Emerging themes 

The yield of the discussions can be summarized into the following three themes: chaotic lifestyle: 

reasons and consequences of drug use, structured lifestyle, benefits and pitfalls, and suggestions 

for making rehabilitation a better experience. Within each theme, we identified several sub-themes 

and we noted when they differed by gender and recovery stage.  

 

Chaotic lifestyle: reasons and consequences of drug use 

Sub-themes 

1- “We’re not used to tackling life without drugs.”  

For most participants, drugs were the way out from low self-esteem, depression and stressful 

experiences in life, such as family conflicts. Drug use was the gateway for fitting in with friends 

and family members. There were few exceptions particularly two females who indicated that 

weight gain was the trigger for drug use, while two others started as a result of chronic pain and 

usage of pain killers.  

“I started my drug use in my teenage, I wanted to keep pace with our generation, and that’s how 

it went.” (0410; female 26 years) 

   “After I got out of here, I relapsed again because of my weight gain.” (0407; female 36 years) 
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2- Chaotic lifestyle “No discipline, no discipline, no time, nothing, nothing.” 

Eating habits were messed up. Most indicated rarely eating and were craving mainly for 

carbohydrates. All preferred to spend the money on drugs rather than food. Sleeping patterns were 

also chaotic, where drugs had deleterious consequences leading to disrupted sleep. Consequently, 

many had major health complications. 

 “Mostly, its sugar, bonbons and juices” (0410; female 26 years). 

Only two participants practiced physical activity during their substance use disorder period. One 

male had a passion and interest for competitive sports but despite this, participation levels tended 

to cutail dramatically once heavy drug consumption set in. On the other hand, one female reported 

that she had routinely participated in physical activity despite her substance use disorder, which in 

turn played a role in preventing extreme weight loss as a result of the drugs.  

“I took a personal trainer and nutrition course before I started my addiction. I used to go to 

competitions in sports. When I started drugs, my weight changed from 88 to 55Kg. I was depressed, 

stayed at home all times and stopped going to the gym.” (0207; male 19 years) 

 

3- Reasons and motivations for rehabilitation “Got sick of the life with drugs.”  

Most participants had a tipping point leading to rehabilitation, for some extrinsic, for others 

intrinsic factors. Three participants stated being coerced by legal authorities to seek treatment and 

fear of imprisonment led them to rehabilitation. Five others indicated that family and peers 

motivated them to seek treatment. 

“At first, I had to be admitted to a rehab because of the drug court.” (0409; female 26 years) 

Fear was the internal driver to seek treatment for three participants.  Mainly it was the fear of 

losing a job or losing a life due to overdose. Many indicated being fed-up with the chaotic lifestyle 

that led them to rehabilitation. For others, remorse after relying on violence or theft to acquire the 

drug triggered this desire to seek help for drug cessation. 

 “I got fed up and tired of the life of drugs; I wanted to save myself.” (0302; male 24 years) 

Five participants indicated that because they had a relapse from previous rehabilitation experience, 

they were challenged to pursue further treatment.  

Females specifically noted that treatment was the only way not to lose the custody of a child.  Three 

of the participants were mothers; two had already lost the custody of a child because of drug 
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addiction, while the third one was pregnant during addiction.  All wanted to regain or resume their 

roles as mothers after treatment.  

 

Structured lifestyle, benefits and pitfalls 

The shift from chaotic to structured lifestyle was the hallmark for this period. 

In rehabilitation, participants became more connected to daily life routines, had more social and 

professional support. This period was characterized as mostly very welcomed albeit its pitfalls. 

Sub-themes 

1- Eat, exercise and sleep. “Our daily routine.”  

All participants reported living a more structured lifestyle. The mornings started by waking up 

early and meeting for breakfast followed by completing their assigned chores like cleaning, 

cooking, or gardening. After lunch, they did recreational tasks like arts especially for females, 

psychotherapy meetings, followed by dinner and early sleep.  

During the early stages of recovery (1-6 months), this lifestyle helped them gain weight. This was 

perceived as an indicator of health replacing what they lost during addiction; and this in turn 

increased their self-confidence and self-image  

“I gained 16 Kg in two months, huge number.” (0410; female 26 years) 

 “I’m actually satisfied that I’m putting on some weight.” (0304; male 23 years) 

 

Eat 

Meals were part of the disciplined lifestyle as participants described having three communal meals 

at a fixed time. Most participants in the early stages of rehabilitation (1-6 months) expressed that 

they ate large amounts of food during meals and craved for sweet and junk foods that were used 

as a replacement for drugs.  

“Outside rehab I used to eat a sandwich; here I have my full breakfast. At lunch, instead of eating 

a plate, I eat two or three. Some people around here binge eat as a way to overcome the stress and 

need for drugs.” (0401; female 23 years) 

Some blamed their binging on food on their frustration from the strict environment in the 

rehabilitation centers; they ate out of boredom. Eating became the only source of diversion from 

drugs. Four participants stated that the menu offered in the center was healthy and constituted of 
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vegetables, grains and some proteins when available. Three others perceived the high amount of 

carbohydrates given and little protein with no limited portions as unhealthy. 

“The food here is way better than food outside, it’s healthier.” (0209; male 21 years) 

“The available foods are not so healthy.” (0405; female 25 years) 

Females showed frustration regarding the weight gain, and to some this was a reason for relapse.  

In the late recovery stage (6-12 months), meal structuring became a part of their daily routine and 

food was no more seen as a substitute for drugs where most participants reported some struggle in 

terms of food intake control. Consciousness of the weight gain and desire to lose the extra weight 

was frequently expressed in this stage of the treatment. Weight gain and increased food intake was 

no more seen as a health indicator, rather as a cause for some for-drug relapse leading to frustration 

and self-hatred.  

“I see people suffering from their extra weight. If I ever put that weight on, I would do drugs for 

a month to lose that extra weight and then I’ll quit.” (0212; male 37 years) 

 

Exercise  

Physical activity is a mandatory daily or weekly routine in all centers. Participants had a positive 

attitude towards physical activity and indicated marked physical, psychological and craving 

benefits from it. On the other hand, some reported that it was a daily routine that was not enjoyed 

and boring.  

“It is a repetition, every week it is the same, it is a routine: running, stretching.” (0407; female 36 

years) 

 

Sleep  

Upon admission, all participants suffered from poor sleep. In the rehabilitation, their sleeping 

patterns were more disciplined in terms of timing and duration. Excessive sleeping hours 

especially during the day was reported to the caregivers as it was perceived as a sign of improper 

coping and possible relapse to drugs. Some females expressed the need for more sleeping hours. 
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2-Therapy 

In terms of therapy, in the religious centers, prayers (Christo-therapy) played a major part of the 

treatment. Psychotherapy was also included in the daily routine, where weak points of the 

participants leading to relapse were identified and worked upon.  

 

3-Support system 

Most participants pointed to three types of support: social environment, professional and peer. This 

support was very important in helping participants hold back their cravings for food and drugs.  

Creating a supportive social environment included close monitoring of potential triggers to drug 

use. This type of support embedded security and safety within participants for sustainability and 

drug relapse prevention.  

Most of the participants expressed their gratitude to the excessive professional support and care 

offered by the care providers through active listening, empathy and lack of judgement and hostility. 

Peer support was also cited as a positive supporting system to cope with mainly craving. The pre-

set knowledge of the obstacles that will be faced in the different stages of the treatment insured 

better coping within the participants in addition to them supporting other peers in their first 

experience. This applied largely to the increased food intake, sweet cravings and weight increase 

that was faced in the early stages of the treatment, in addition to drug craving. 

 

Suggestions for making rehabilitation a better experience 

Whilst residential rehabilitation treatment centers provide a stable environment to target multiple 

health risk behaviors, these services tend to focus mainly on the drug and alcohol use disorders of 

the individuals. Other factors like smoking, healthy eating and exercise should be addressed and 

tackled as part of the daily routine. The participants expressed the need to tailor a program 

addressing three needs:  

 

1-Nutrition 

Two types of suggestions emerged. One in relation to environmental control and the second was 

promoting healthy eating behaviors. Participants expressed the need to have “healthy snacks” 

available at all times as a means to decrease the sweet cravings and limit the food intake to healthy 

choices. Others expressed that the rehabilitation centers should have “dietitians setting healthy 
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daily menus with emphasis on portion control” as a means to control the weight gain experienced. 

However, strict discipline was not recommended in the first stages as they have enough rules and 

having more may offset individuals.  

“A nutrition intervention program” in treatment centers that provides general nutrition education 

to all participants in the early stages of the treatment (0-6 months) was desired. An important 

aspect of this program is to raise awareness about the increase in food intake and weight that the 

participants might face during the treatment.   

In later stages (6-12 months), having an “individualized consultation” to members in need of 

weight monitoring or loss was expressed.  

“Start with general information about nutrition and then it becomes individualized.” (0303; male 

36 years) 

 

2- Physical Activity 

Participants expressed the need for more varied physical activity programs to be administered in 

the afternoons rather than mornings because this was when craving for drugs was intensified  

“In the morning you wake up calm, but in afternoon you have cravings so sports are very 

important.” (0401; female 23 years) 

 

3-Transitional programs post-rehabilitation 

Some participants emphasized on the need to have transitional programs post-rehabilitation where 

coaching sessions are delivered to prevent relapse.  

“All drug user needs follow up. Every person who leaves the center today will relapse if not now 

maybe after a year. We need to stay protected. The one who wants to stop drug abuse has to stay 

protected all his life. He needs follow up all his life. “(0207; male 19 years). 

 

“Table 2” summarizes more specific quotes related to themes and their subthemes. 
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Table 2: Specific quotes corresponding to the themes and their sub-themes 

Theme Subtheme Quotes 
Chaotic 
lifestyle 

“We’re not used to 
tackling life 
without drugs” 

“My addiction started because of my parents’ problems 
and divorce.” (0406; female 40 years) 
“I wanted to have friends older than me and got used to 
drugs.” (0306; male 24 years) 
“Everyday depression.” (0201; male 42 years) 
“My siblings do drugs too.” (0407; female 36 years) 
“At first, I had gallbladder disease and because of 
medications I started drugs.” (0407; female 36 years) 

Chaotic lifestyle 
“No discipline, no 
discipline, no time, 
nothing, nothing.” 
 

“Drugs suppress[ed] appetite” (0308; male 28 years) 
“I became anorexic, I now weigh 37 kg and I have no 
power left in me.” (0410; female 26 years). 
 I was depressed, stayed at home all times and stopped 
going to the gym.” (0207; male 19 years) 
“I used to go to a dietitian before and during my 
addiction. I kept doing sports during my addiction that is 
why my weight did not change.” (0405; female 25 years) 

Coerced “Got sick 
of the life with 
drugs.”  
 

 “Got out of prison, stayed home then back to prison 
again.” (0307; male 32 years) 
“I travelled to Africa and ran out of drugs, so I went back 
to Lebanon and I was advised by my uncle to go to a rehab 
center so I can get my life together.” (0406; female 40 
years)   
“We got sick of the life with drugs, it was painful, and we 
went through a lot, we have tried many ways to overcome 
drug addiction and there was no other solution. Most of 
us here are well educated and well aware that addiction 
is a disease of no cure but rehab.” (0203; male 38 years) 
“I don’t steal; how did I do that to my parents? What 
affected me the most is the way I talked with my father, I 
snapped and told him: I will break the fridge and the TV, 
just give me the money.” (0306; male 24 years)   
“Many times, I have packed my bag to be admitted to a 
rehab and then I would leave and go back home. I’ve let 
my parents down a lot.” (0307; male 32 years) 

Structured 
lifestyle, 
benefits and 
pitfalls 
 

Eat, exercise and 
sleep. “Our daily 
routine.” 

“We wake up in the morning, pray, have breakfast, do 
chores assigned to us, attend a meeting, take a break, 
sometimes there will be no meetings to be held, this 
basically depends on the program. If so, then we run more 
errands assigned to each. At noon, we go out to evangelize 
and have lunch afterwards. We then drink our coffee and 
we exercise. We take a break, have a bath, then we either 
have dinner or hold a meeting right before dinner. We 
sometimes get our own free time after dinner and this 
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depends on the schedule. We then say our prayers and go 
straight to bed. That’s our daily routine.” (0304; male 23 
years) 
“Coming from a free world where you have access to 
coffee, soft drinks wherever you are and then all of a 
sudden you have a structured life, this is frustrating.” 
(0403; female 31 years) 
“The food here is way better than the food outside. It’s 
healthier.” (0209; male 21 years) 
“The available foods are not so healthy.” (0405; female 
25 years) 
“I was never satisfied with my weight gain; I cry day and 
night.” (0405; female 25 years) 
“Yes, a bit of weights, a bit of stretching, a bit of cardio. 
In summer it is very nice we play basketball, volleyball, 
football. Stuff like that, and we also go for other activities 
in summer, so we enjoy the weekend.” (0401; female 23 
years) 
“Whoever sleeps a lot during the day is noticed by the 
management. To them, this person is facing issues in the 
treatment, so they speak to him privately to determine his 
weakness and work on it.” (0208; male 24 years) 
“I need someone to wake me up like four times in the 
morning.” (0401; female 23 years) 
“Do you need more sleep?” (Facilitator) “Yes.” (0401 & 
0403; females 23 and 31 years) 

Therapy “When I arrived here, I was in a very bad shape, I had no 
communication with others, and I was introverted. Yet, as 
soon as you arrive, they start working on your weaknesses 
and boost your self-confidence. They also set goals for 
whoever is afraid of confronting his/her fear.” (0209; 
male 21 years) 

Suggestions 
for making 
rehabilitation 
a better 
experience 
 

Nutrition “I feel that what is wrong in this center is that instead of 
giving sweets as a snack to the person who is hungry or 
asking him to wait till the next meal, he/she should be 
given an apple or a banana to stop the feeling of hunger 
and to stop him/her from the continuous thinking of food.” 
(0401; female 23 years) 
“we have rules and we do not want more to be added” 
(0403; female 31 years) 

Physical activity “Would you prefer to have physical activity first thing in 
the morning, or it does not matter?” (facilitator) 
“In the afternoon. When I do sports, it’s the only time I do 
not have drug cravings” (0403; female 31 years) 
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Discussion 

This study is among the first to briefly shed the light on the lifestyle of PUWD including eating, 

sleep and exercise behaviors during addiction with more emphasis on the early and late stages of 

rehabilitation. Participants described their disciplined lifestyle in rehabilitation centers, which 

were overall well-received. But they identified pitfalls which, if not properly addressed, may lead 

some to relapse. They suggested measures for improving rehabilitation services. 

Our participants discussed factors leading to substance use disorder and rehabilitation that are 

echoed in the literature.43-46 Further, lifestyle practices during addiction including low food and 

poor nutrient intakes,2,26,47 lack of engagement in physical activity, as well as disrupted sleep due 

to the pronounced effect of drugs on wakefulness are also reported globally.19,20,22 

We found that residential rehabilitation centers provide a stable environment to prevent relapse. 

The focus is mainly on pharmacotherapy and psychotherapy as means for preventing relapse; and 

secondly on enforcing a disciplined routine to regain normality in lifestyle practices. While the 

former seem to be overall well-received, the latter was a blanket approach, not addressing 

individuals’ preferences, thus suboptimal and in need of being redressed. Empowering individuals 

to gain a healthy lifestyle practice during rehabilitation is important to prevent relapse as our 

participants indicated. In fact, binge eating and weight gain were associated with relapse, 

especially among females48,49; and lack of sleep may be bidirectional: drug use causes sleep 

disturbances and difficulty sleeping causes relapse.50 Thus, providing person-centered 

interventions including personal coaching in rehabilitation centers by way of preventing relapse 

are suggested as essential components in treatment facilities.51,52 

In terms of eating practices, in the early stage of rehabilitation, binge eating is sometimes the sole 

divergent from drugs.48,53,54 Effective measures for controlling food intake may include pairing 

nutritional programs with leisure/vocational activities, to establish healthy eating behaviors while 

simultaneously increasing self-worth through actively working with individuals and identifying 

skills and vocations effaced during addiction. Further, establishing nutrition educational programs 

with emphasis on increasing knowledge, and changing attitudes and practices to promote positive 

nutrition behaviour26,51 could help preventing relapse.55 

Physical activity is another lifestyle behavior poorly addressed in rehabilitation centers in 

Lebanon. Our participants almost marginalized the role of physical activity by labeling it as 

‘boring’. It is an essential element as it reduces relapse and withdrawal sufferings while improving 
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sleep.21,30,56 It also has a positive effect on the psycho-social wellbeing of individuals,24,56 where a 

growing body of literature suggests that it yields mental health and wellness benefits. Brown et 

al.58 addressed this gap in the literature and developed an exercise intervention as an adjunct to 

addiction treatment for drug dependent patients. This study demonstrated benefits in increasing 

days of abstinence from drugs and alcohol. However, it was challenging to enroll participants in 

this study, and meet the physical demands of the program.  Precise recommendations on the type, 

amount and frequency of physical activity remains elusive and further studies should consider the 

adverse effect besides the benefits.59,38 Interventions to incent individuals to participate in physical 

activities, while improving the quality and variety of programs are highly recommended. Fun 

Sports that encourage team work and communication tend to have an appeal for some participants 

and serve as a forum for the practice of social skills and the development of friendships with other 

recovering individuals. Understanding motivational differences among participants is a key 

determinant of engagement and adherence.13,29,60 Thus, when identifying the type and level of 

physical activity, it is important to have them person-centered, i.e., taking into consideration 

individuals’ self-efficacy, readiness, and preference of the type of activity offered. 

The benefits conferred by physical activity, proper nutrition and adequate sleep have been 

independently associated with better mental health and physical wellbeing in substance use 

disorder. These benefits occur through multicomponent effects on the neurobiological and 

psychosocial development. Studies evaluating strategies to enhance maintenance of treatment have 

devoted little attention to lifestyle modification, and information related to this area is still scarce.58 

Investigating the impact of interventions related to these lifestyle domains within clinical practices 

to enhance treatment and prevent relapse is highly recommended.38 

Follow-up treatment in the community beyond the rehabilitation center is crucial to decrease the 

risk of relapse among users, and was expressed as a need among most of our participants. There is 

accumulating evidence suggesting the association between the length of the treatment modality 

and drug use relapse. The longer the treatment (6-12 months), the less the relapse.61 The research 

indicates the need to investigate further the factors that contribute to sustaining a decrease in drug 

use and negative behaviors post-treatment. 
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Study strengths and limitations 

This study pioneered in tackling the lifestyle practices of PWUD undergoing treatment in 

rehabilitation centers in Lebanon through qualitative research in the absence of any quantitative 

data. There are several strengths and limitations that are worth noting. This study fills a gap in the 

international literature on the lifestyle of PWUD undergoing residential rehabilitation. The 

research team was composed of two female members: NM and GHA who are located in Lebanon. 

GHA, the qualitative methodologist, worked with NM, a researcher in health promotion, on 

developing the predetermined open-ended questions to guide the discussion and conducted 

interviews. Our evaluation employed several techniques to ensure reflexivity and to increase the 

credibility of the study: securing a high proportion of potentially eligible individuals to participate, 

using transcribed audio-recorded interviews, and using participants’ quotes to support our findings. 

Furthermore, the attrition rate in this study was low as twenty-seven out of the twenty-nine who 

were invited to participate enrolled in this study and finished it. Both researchers have no prior 

rapport with the participants or the rehabilitation centers.  

As for the limitations, female participants were less represented compared to the males and this 

goes back to the limited number of rehabilitation centers in Lebanon that accommodate females. 

Factors associated with poor lifestyle behaviors including psychotropic medications and cigarette 

smoking were not adequately addressed. Furthermore, it is possible that because participants were 

still actively involved in the rehabilitation services when collecting the data, their responses may 

have been more socially desirable to avoid offending their host institution. Finally, there is a 

limited generalizability of the results, because of the non-random sample and the contextual 

restrictions where only three rehabilitation centers granted us access.  

  

Implications for future research 

Residential treatment centers are controlled environments with potential for offering and 

implementing healthy lifestyle intervention programs to its residents. Policies for better treatment 

to PWUD talking all aspects of behavioral changes can be developed from extensive research in 

this population group. Further research in assessing the nutritional status and healthy behaviors of 

people who use drugs in rehabilitation centers are required for the development and 

implementation of a multidisciplinary intervention program in the promotion of good health 

among this population group. Also, it is important to test the evidence generated by this qualitative 
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research through quantitative ones, ultimately to come out with an evidence based multifaceted 

intervention. 

 

Conclusion 

PWUD undergoing treatment in rehabilitation centers are a vulnerable population with many 

challenges. Treatment services mainly concentrate on the medical management of withdrawal and 

its complications with little emphasis on other treatment modalities. In this study, we shed the light 

on some of the challenges PWUD face in maintaining a healthy lifestyle in rehabilitation centers 

and the necessities of addressing those challenges in order to improve the overall rehabilitation 

experience and prevent relapse.  
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Supporting information 

S1 Appendix. Study guide 

 

Gender:   

Age:         

Marital Status:                    

 

Focus group Guide Questions 

1- Tell me a little about yourself and why you are here 

2- Let us talk about your daily routine 

3- What do you usually eat? 

4- Who selects the food? 

5- Who cooks the food? 

6- Let us talk about the effect of the drug/treatment on the food intake and food choices 

7- Let us talk about other factors that you feel affects your food intake 

8- What do you think about your individual and group eating habits? 

9- Let us talk about your experiences with weight change 

10- How do you feel about your weight? 

11- What in your opinion causes the weight loss/ gain? 

12- What do you think about having information on healthy eating? 

13- What are you interested in knowing about food and nutrition? 

14- What do you think is the best way to gain such information? 

15- Let us talk about exercise 

16- What type of exercise do you do? 

17- Would you like to do more exercise as part of the program? 

18- What ideas do you have to increase exercise? 
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S2 Appendix. Thematic inductive analytical approach 

Adopted from: Braun V, Clarke V. Using Thematic Analysis in Psychology. Qualitative Research 

in Psychology.2006:77-101 

Data was thematically analyzed along six phases.  

Phase 1: The interviewers and coder read and re-read each transcript to get acquainted with the 

information.  

Phase 2: An initial list of codes was generated.  

Phase 3: The search for themes started. The interviewer and coder discussed the relationships 

between codes. A log of potential themes and sub-themes was developed, including a list of 

definitions and quotes to illustrate each theme and sub-theme.  

Phase 4: The list of themes was further refined based on consensus reached among all research 

team members to define themes and sub-themes and highlight the existing relationships between 

these themes.  

Phase 5: Defining and refining the themes was done, that is we identified the story behind each 

theme and the relationship between themes.  

Phase 6:  The findings were presented in a narrative form, and a synthesis of the results was 

included. These findings were supported with quotes from interviewees and beneficiaries relating 

to identified themes and sub-themes. In this stage, every effort was made to provide a concise, 

coherent, logical, non-repetitive, and interesting account of the story the data tell – within and 

across themes. 
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S3 Appendix. Consolidated criteria for reporting qualitative studies (COREQ): 32-item 

checklist. 

Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 

research (COREQ): a 32-item checklist for interviews and focus groups. International Journal for 

Quality in Health Care. 2007. Volume 19, Number 6: pp. 349 – 357. 

 

No.  Item  Guide questions/description Reported 
on Page # 

Domain 1: Research team and reflexivity  
Personal Characteristics  
1.Interviewer/facilitator Which author/s conducted the interview or focus 

group?  
Pages 9 & 24 

2. Credentials What were the researcher’s credentials? e.g., PhD, MD  Page 24 
3. Occupation What was their occupation at the time of the study?  N/A 
4. Gender Was the researcher male or female?  Page 24 
5. Experience and 
training 

What experience or training did the researcher have?  Page 24 

Relationship with participants  
6.Relationship 
established 

Was a relationship established prior to study 
commencement?  

N/A 

7. Participant 
knowledge of the 
interviewer  

What did the participants know about the researcher? 
e.g., personal goals, reasons for doing the research  

N/A 

8. Interviewer 
characteristics 

What characteristics were reported about the inter 
viewer/facilitator? e.g., Bias, assumptions, reasons and 
interests in the research topic  

Page 24 

Domain 2: Study design  
Theoretical framework  
9. Methodological 
orientation and Theory  

What methodological orientation was stated to 
underpin the study? e.g., grounded theory, discourse 
analysis, ethnography, phenomenology, content 
analysis  

Page 5 

Participant selection  
10. Sampling How were participants selected? e.g., purposive, 

convenience, consecutive, snowball  
Page 4 

11. Method of approach How were participants approached? e.g., face-to-face, 
telephone, mail, email  

Page 5 

12. Sample size How many participants were in the study?  Pages 4,5 
13. Non-participation How many people refused to participate or dropped 

out? Reasons?  
N/A 

Setting 
14. Setting of data 
collection 

Where was the data collected? e.g., home, clinic, 
workplace  

Page 4 
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15. Presence of non-
participants 

Was anyone else present besides the participants and 
researchers?  

N/A 

16. Description of 
sample 

What are the important characteristics of the sample? 
e.g., demographic data, date  

Page 5 

Data collection  
17. Interview guide Were questions, prompts, guides provided by the 

authors? Was it pilot tested?  
Page 4 and 
Appendix 1 

18. Repeat interviews Were repeat interviews carried out? If yes, how many?  N/A 
19. Audio/visual 
recording 

Did the research use audio or visual recording to 
collect the data?  

Page 4 

20. Field notes Were field notes made during and/or after the interview 
or focus group? 

Page 4 

21. Duration What was the duration of the inter views or focus 
group?  

N/A 

22. Data saturation Was data saturation discussed?  Page 4 
23. Transcripts returned Were transcripts returned to participants for comment 

and/or correction?  
N/A 

Domain 3: Analysis and findings  
Data analysis  
24. Number of data 
coders 

How many data coders coded the data?  N/A 

25. Description of the 
coding tree 

Did authors provide a description of the coding tree?  N/A 

26. Derivation of themes Were themes identified in advance or derived from the 
data?  

Page 5 

27. Software What software, if applicable, was used to manage the 
data?  

N/A 

28. Participant checking Did participants provide feedback on the findings?  N/A 
Reporting  
29. Quotations 
presented 

Were participant quotations presented to illustrate the 
themes/findings? Was each quotation identified? e.g., 
participant number  

Pages 6-12 

30. Data and findings 
consistent 

Was there consistency between the data presented and 
the findings?  

Pages 13-15 

31. Clarity of major 
themes 

Were major themes clearly presented in the findings?  Pages 6-12 

32. Clarity of minor 
themes 

Is there a description of diverse cases or discussion of 
minor themes?       

Pages 13-15 
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Nutritional parameters and lifestyle practices of people who use drugs undergoing treatment 

for recovery in Lebanon: A descriptive study. 

 

Abstract 

Once people who use drugs (PWUD) are referred to treatment, addressing their lifestyle practices 

and improving their quality of life improves treatment outcomes. 

 This study assessed the nutritional status and lifestyle practices among PWUD undergoing 

treatment for recovery in Lebanon. Furthermore, it explored significant differences in these 

parameters depending on the offered treatment modality, namely opioid substitution treatment 

(OST) and rehabilitation. 187 PWUD undergoing treatment for recovery participated in this cross-

sectional study. Nutritional status and anthropometrics, dietary intake, nutrition knowledge, food 

addiction, biochemical parameters, sleep, and physical activity were measured using validated 

tools. Of the participants, 88.8% were well nourished based on the Subjective Global Assessment. 

67% gained weight during treatment placing them in the overweight category. This increase in 

weight was significantly higher in the rehabilitation group. It came in parallel with higher protein 

and energy intakes, higher rate of food addiction, and poor nutrition knowledge. Biochemical 

parameters, including fasting blood sugar, total protein, lipid profile, and white blood cell count, 

were in the normal ranges. Moreover, the majority of participants exhibited poor quality sleep that 

was accentuated among the participants undergoing rehabilitation, in addition to activity levels 

that were mainly low in the OST group. PWUD undergoing treatment for recovery in Lebanon are 

subject to various vulnerability factors creating challenges to treatment. Longitudinal assessments 

to better understand health problems arising during treatment, and to identify the components of a 

comprehensive health promotion intervention during treatment for recovery are needed.  

 

Keywords: 

Drug use disorder; drug abuse treatment centers; health promotion; healthy lifestyle; nutritional 

status; Lebanon.  
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Introduction 

Illicit drug use is one of the most important public health hazards worldwide with 0.6% of the 

world population suffering from severe drug use disorder. Specifically, among young people, illicit 

drug use has reached epidemic proportions(1). Drug use corresponds with unhealthy lifestyle 

practices and often results in a variety of adverse social and health consequences(2, 3).  

Once referred to treatment, whether via opioid substitution treatment (OST) or rehabilitation 

(detoxification or complete abstinence), addressing the lifestyle practices and improving the 

quality of life of people who use drugs (PWUD) seems to decrease the risk of relapse(4). While 

undergoing treatment for recovery, a major shift occurs in the lifestyle of PWUD especially 

concerning nutrition and metabolism(5). 

The increasingly available time comes to be filled with overeating, often resulting in significant 

weight gain, varying at different recovery stages(6-10). Yet, the intake of the majority of 

micronutrients remains below the recommended levels, which could be related to the increased 

intake of energy-dense foods, rather than nutrient-dense ones(11,12). This issue remains 

understudied and the possibility of having hidden nutrient deficiencies in this population needs 

further investigations. The literature regarding the effect of treatment on metabolic parameters is 

also limited. After six months of methadone maintenance treatment (MMT), opioid addicts show 

metabolic disturbances, such as increased serum total cholesterol and low-density lipoproteins 

(LDL) compared with pre-treatment levels(6, 13). This elevation is associated with increased serum 

leptin levels and not with dietary intake and lifestyle practices. 

The sleep of PWUD undergoing treatment, especially in rehabilitation services, has also received 

little attention in the scientific literature. The dearth of studies conducted on opiate addicts 

receiving MMT shows inadequate sleep quality and quantity, which could arise from a mix of 

causes including, psychopathological problems, nicotine use, duration of previous opiate use, in 

addition to methadone itself that produces sleep abnormalities(14-16). During periods of drug 

withdrawal, total sleep time is decreased and sleep latency is increased. This disruption can persist 

for years post-treatment precipitating a possible relapse to addiction(17, 18). This issue is yet to be 

adequately addressed through large-scale studies across different treatment modalities.  

Physical activity is another potential, non-pharmacological, element of treatment for addiction(19): 

it reduces sufferings from withdrawals, anxiety, and depression, in addition to improving self-

confidence with a sense of the new quality of life (4, 20, 21). Nevertheless, the controversy around the 



85 
 

engagement of PWUD who are undergoing treatment for recovery in physical activity and the 

benefits of such activity remains in light of the scarcity of studies exploring this issue. 

Treatment for substance use disorders mainly involves a combination of pharmacotherapy and 

psychotherapy approaches. Yet, there is a limited focus on improving nutrition and lifestyle 

practices that might enhance the outcomes of the treatment. While rehabilitation centers provide a 

controlled environment with the potential for offering healthy lifestyle practices due to the strict 

discipline in sleeping hours, mealtime, occupational tasks, and restricted access to television and 

social media, OST centers do not provide these comprehensive services and involve greater 

reliance on pharmacological tools for treatment(22). Exploring the nutritional parameters and 

lifestyle practices of PWUD across both treatment modalities is essential to identify problematic 

areas and design targeted health promotion interventions.  

Lebanon is a small high-middle income country in the Eastern Mediterranean region that suffered 

from internal and regional armed conflicts for more than three decades. These conflicts were 

predisposing factors for drug use due to its wide availability in the Lebanese market with the 

absence of control over its consumption(1).  

This study aims to assess the nutritional parameters, namely nutritional status and anthropometrics, 

dietary intake, nutrition knowledge, food addiction, and biochemical profiles, as well as different 

lifestyle practices, including sleep and physical activity, among PWUD undergoing treatment for 

recovery in Lebanon. We also focus on exploring the major significant differences in these 

parameters between the offered treatment modalities, namely OST and rehabilitation.  

The in-patient residential rehabilitation centers are governed by the Ministry of Social Affairs in 

Lebanon. Acceptance is conditioned by a complete detoxification program that is confirmed by a 

urine test prior to admission. The centers follow a strict discipline in terms of sleeping hours, meal 

times, and tasks performed. Occasional supervised family visitation is allowed after three months 

of treatment initiation. Following each visit, a urine test is done to rule out the use of drugs. At the 

women’s center, children are not allowed to stay with their mothers and are only seen during 

visitation. The duration of treatment in the centers is one year. 

The out-patient OST centers are under the jurisdiction of the Ministry of Public Health in Lebanon. 

Guidelines for acceptance are set by the ministry and include mainly previous failures in complete 

detoxification and rehabilitation. The patients visit the center weekly to take the prescription of 

buprenorphine (opiate agonist) that is conditioned by a clean opiate urine test. Furthermore, 
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random urine testing for buprenorphine is done to confirm the proper use of the medication. 

Treatment duration is individualized depending on the progress of the patient. 

The team of care providers in both treatments consists mainly of social workers, psychologists and 

psychiatrists offering evidence-based behavioral therapy and pharmacotherapy. Medications are 

prescribed on individual basis if needed and include: antidepressants, antipsychotics, bipolar drugs 

and others. Illicit drugs used by participants prior to treatment include: opiates, cannabis, 

stimulants, tranquilizers and barbiturates.  

There is evidence of an increase in substance use in Lebanon from the onset of the civil war, 

particularly among the youth, with a prevalence higher than the global average(23). Lebanon serves 

as a transit country for trafficking illicit drugs, in addition to local production and cultivation(24). 

At the same time, Lebanon hosts WHO-designed knowledge hubs related to PWUD for the 

region(24). The findings will inform the development of future targeted intervention programs 

aimed at enhancing the lifestyle practices and improving the quality of life of PWUD undergoing 

treatment for recovery. They ultimately contribute to improving treatment outcomes and 

decreasing the risk of relapse. 
 

Methods 

Study Design and population 

We conducted this cross-sectional study in drug treatment facilities offering OST and 

institutionalized rehabilitation services post-detoxification in Lebanon. Randomly selecting the 

facilities was not an option since only three out of four OST centers and four out of seven 

rehabilitation centers operating in the country granted us entry permission. We, thus, targeted a 

convenience sample. We approached all PWUD receiving treatment in the OST and rehabilitation 

centers that granted us entry permission and informed them about the objectives, the methods of 

the study, and their right to withdraw at any time. The criteria for the participants to be included 

in the study were: 1) To be Lebanese, 2) To be above 18 years of age, 3) To be receiving treatment 

for more than 1 month. In total, 369 people were approached, 214 accepted to participate in this 

study (response rate: 57.9%), and 187 subjects met the inclusion criteria. This study was conducted 

according to the guidelines laid down in the Declaration of Helsinki and all procedures involving 

research study participants were approved by the Lebanese International University’s Committee 

on Research Ethics (CRE) (case number: LIUIRB- 180122-NB. Written informed consent was 

obtained from all subjects. 
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Sample size  

We performed a statistical power analysis prior to the start of the study using the sample size and 

power analysis option of the Epi Info 7 software. Following an expected frequency of suboptimal 

nutritional status (the main outcome of interest) of 50%, a 10% confidence limit, a design effect 

of 1.5, and a confidence level of 95%, 138 participants were needed (69 from OST and 69 from 

rehabilitation centers). Due to the lack of data on the frequency of malnutrition in this patient-

population, we used a frequency of 50% to result in the largest sample size. We inflated the sample 

size by 20% based on the response rate reported in similar studies (rehabilitation: 87-91%(25); OST: 

80-90%(26), leading to a minimum required sample size of 166 participants. As 187 participants 

were included, the actual power was 92.6%. 

 

Data collection   

The study took place between January 2018 and March 2019 in the treatment facilities. Trained 

licensed dietitians assessed the participants for anthropometrics, conducted the 24-hour dietary 

recall, and administered the questionnaires. All questionnaires were administered in Arabic (the 

native language of the participants). A licensed phlebotomist drew the blood samples, and a 

licensed nurse measured the blood pressure (BP). Data collection required 40 to 50 minutes per 

participant. 

Study parameters included: 

• Demographics, medical history, and history of drug use were explored using a 

questionnaire focusing on sociodemographic characteristics, disease profile, medications, 

frequency and types of drugs used, duration of drug use, and the type of drug treatment 

chosen. These questions were based on elements found in the literature associated with the 

nutritional status, eating habits, and lifestyle of PWUD or those undergoing treatment for 

recovery. 

• Nutritional status was assessed using the Subjective Global Assessment (SGA)(27, 28). The 

SGA is a clinical technique which assesses the nutritional status based on five features of 

the medical history (weight loss and its rate, dietary intake in relation to the participant’s 

usual intake patterns, presence of significant gastro-intestinal symptoms, functional 

capacity and metabolic requirements of underlying disease) and four features of physical 

examination (loss of subcutaneous fat, muscle wasting, edema, and ascites). Based on the 
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score of the above measurements, the nutritional status is classified as well-nourished (A), 

moderately malnourished (B), or severely malnourished (C).  

• Self-reported weight change (kg) was assessed as the difference between reported usual 

pre-treatment body weight (kg) and measured body weight (kg) at the day of the 

assessment. 

• Anthropometrics: 1) height (cm) using a portable digital wall mounted height scale 

measured to the nearest 0.1 cm without shoes; 2) weight (kg) using a calibrated mechanical 

floor scale without shoes and with light clothes on; 3) Body Mass Index (BMI) calculated 

as the ratio of weight (kg) and height squared (m2); 4) waist and neck circumferences 

measured to the nearest 0.1 cm, using a girth measuring tape; 5) body composition (%fat, 

%muscle mass, and %visceral fat) measured with a BOCA X1 body composition analyzer 

(Medigate, Korea); and 6) BP (mmHg) using a standardized mercury sphygmomanometer 

(ALPK2, Japan) in the seated position after five minutes of rest, without prior smoking and 

exercise on that day. Two consecutive readings of systolic blood pressure (SBP) and 

diastolic blood pressure (DBP) were taken on the same arm within a two-minute interval. 

The mean of the two measurements was used for analysis. 

• Dietary intake was assessed using the 24-hour food recall using the United States 

Department of Agriculture’s Multiple Pass Food Recall (MPR), which attenuates the recall 

bias(29, 30). In order to retrieve forgotten eating occasions and foods, the dietitian probed the 

participants more than once during the interview to provide comprehensive information 

about their intake and assist in portion size. Daily energy, macronutrient, and micronutrient 

intake of the participants were computed from the 24-hour recalls using the food 

composition database of the Nutritionist Pro software (Nutritionist Pro, Axxya Systems, 

San Bruno, CA, USA, version 5.1.0, 2018). The software from the database was expanded 

by adding an analysis of locally consumed foods and recipes(31). Given that there are no 

gender or age-specific Dietary Reference Intakes (DRIs) for the Middle Eastern 

populations, values arising from the analyzed data were compared to the US-based DRIs, 

as recommended by the Institute of Medicine (Dietary Reference Intake Tables).  

• Nutrition knowledge was assessed using the Consumer-Oriented Nutrition Knowledge 

Questionnaire (CoNKQ) adapted from Spillmann and Keller(32). This is a validated 

questionnaire, with good internal reliability (Cronbach’s alpha is 0.743), criterion, and 
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construct validity. It consists of 20 comprehensive questions derived from consumer 

interviews and expert recommendations about healthy eating. 

• Food addiction was assessed using the Yale Food Addiction Scale (YFAS)(33). This is a 

highly reliable scale (Cronbach’s alpha: 0.84) developed to identify individuals who are 

most likely to be exhibiting signs of addiction towards certain types of foods  

(high fat and high sugar). It consists of 27 items that assess food patterns over the past 12 

months and translates the criteria of substance dependence for at least one year in relation 

to eating behaviors including symptoms of tolerance and withdrawal, vulnerability in social 

activities, etc.  

• Biochemical parameters: a blood sample of 5 ml was drawn and samples centrifuged 

directly by a portable tabletop machine and transported to the laboratory using a thermally 

insulated box. All blood collection was done early in the morning after an overnight fast 

after which breakfast was offered to the participants. Serum was analyzed for complete 

blood count (CBC), fasting blood sugar (FBS (mg/dl)), total protein (g/dl), serum albumin 

(g/dl), cholesterol (mg/dl), high density lipoprotein-cholesterol (HDL (mg/dl), low density 

lipoprotein-cholesterol (LDL (mg/dl), triglycerides (TG (mg/dl)), aspartate 

aminotransferase (AST (IU/L)), and alanine aminotransferase (ALT (IU/L)).  

• Sleep quality was assessed using the Pittsburgh Sleep Quality Index (PSQI) developed by 

Buysse et al.(34) This is a nine-item questionnaire, where four questions assess the duration 

of sleep, duration needed to fall asleep, the time needed to wake up, and awake time spent 

in bed, in addition to five other questions assessing the reasons for troubled sleep. Answers 

are converted to a total score using an algorithm adopted from the developers of the 

questionnaire, with higher scores (³ 5) indicating poor sleep quality and lower scores (0-

4.9) indicating good sleep quality.  

• Physical activity level was assessed using the International Physical Activity Questionnaire 

(IPAQ) short form(35). The questionnaire consists of seven questions assessing the duration 

and frequency of light, moderate, and vigorous physical activity completed in the past 

seven days. The metabolic equivalent of tasks (METs) were calculated by multiplying the 

total minutes spent in the corresponding actions with the frequency (days) and the constants 

of 3.3, 4, and 8 for light, moderate and vigorous activity, respectively. The total MET value 
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was computed by summing up the respective MET values for all activities that were done 

in bouts but were longer than 10 minutes in duration. 

The Arabic version of the PSQI, culturally-adapted by Haidar et al.(36), was used; whereas, the 

CoNKQ, YFAS, and IPAQ were translated back and forth by two independent expert bilingual 

translators. Furthermore, the translated versions of these questionnaires were pilot tested on a 

group of participants from different treatment centers for validation, the results of which were 

discarded(37). 
 

Statistical analysis  

We conducted the statistical analysis using the Statistical Package for Social Sciences (SPSS) 

version 21. We performed descriptive analyses to summarize the participants’ characteristics 

through means and standard deviation for continuous variables, and frequencies and percentages 

for categorical ones. Normality of the data was tested using the Kolmogorov-Smirnov Test. We 

assessed the significant differences of study parameters between the two treatment modalities 

using Chi-square test for categorical variables, and Independent Samples T-Test for the continuous 

variables with normal distribution, and Mann-Whitney U Test for variables with skewed 

distribution. We considered a p-value <0.05 as statistically significant. The same analyses were 

conducted after excluding female participants, and differences in the results compared with the 

initial analyses (total sample) are reported. 

 

Results 

Demographics, medical history and history of drug use 

In total, 187 PWUD undergoing treatment for recovery (OST: n=97; rehabilitation: n=90) 

participated in the study. Basic demographic information and medical history of the sample is 

presented in Table 1. Among the 187 participants, 92.0% were males with the significant majority 

coming from the OST group (OST: 96.9%; rehabilitation: 86.7%; p<0.05). The mean age of the 

participants was 32.0±8.3 years, only 5.3% were illiterate, and the majority received at least an 

intermediate level of education. One-quarter of the participants were using antidepressants 

(25.7%); this finding was more common in the rehabilitation group (OST: 17.5%; rehabilitation: 

34.4%; p< 0.05). This difference was no longer seen when females were excluded. More than one-

third of them were on antipsychotic drugs (38.5%) and 22.5% on epilepsy-bipolar medications, 
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with a significantly higher percentage of use in the rehabilitation group (OST: 11.3%; 

rehabilitation: 34.4%; p<0.05). 

 
Table 1: Demographics characteristics and medical history of the participants (n=187) 
 OST (n=97) Rehabilitation (n=90) p-value Total (n=187) 
 Mean SD Mean SD  Mean SD 
Age (years) 33.7 8.2 30.2 8.1 0.002** 32.0 8.3 
 N % N %  N % 
Gender 
Male 94 96.9 78 86.7 0.010* 172 92.0 
Female 3 3.1 12 13.3 15 8.0 
Educational level 
Illiterate 8 8.2 2 2.2 0.267 10 5.3 
Elementary/ 
intermediate 35 36.1 31 34.4 66 35.3 

Secondary 26 26.8 24 26.7 50 26.7 
University 28 28.9 33 36.7 61 32.6 
Occupation 
Unemployed/ 
Retired 40 41.2 49 54.4 0.019*¶ 

89 47.6 

Employed 28 28.9 16 17.8 44 23.5 
Self-employed 29 29.9 20 22.2 49 26.2 
Student 0 0.0 4 4.4 4 2.1 
Other 0 0.0 1 1.1 1 0.5 
Marital status 
Single 65 67.0 68 75.6 0.133 133 71.1 
Married 24 24.7 12 13.3 36 19.3 
Divorced/ 
separated 8 8.2 10 11.1 18 9.6 

Current housing 
 Residence 97 100.0 25 27.8 <0.001* 122 65.2 
 Rehabilitation 0 0.0 65 72.2 65 34.8 
People with whom the participant Stays: pre-treatment (rehabilitation) and currently (OST)  
 Alone 7 7.2 4 4.4 <0.001* 11 5.9 
 Spouse/partner 27 27.8 2 2.2 29 15.5 
 Parents 61 62.9 14 15.6 75 40.1 
 Relative/colleagues 2 2.1 66 73.3 68 36.4 
 No response 0 0.0 4 4.4 4 2.1 
Medications Used 
 Antidepressants 17 17.5 31 34.4 0.008*¶ 48 25.7 
 Antipsychotic 31 32.0 41 45.6 0.056 72 38.5 
 Epilepsy-bipolar 11 11.3 31 34.4 <0.001* 42 22.5 

OST, Opioid substitution treatment. *, p<0.05 using Independent-Samples T-Test; **, p<0.05 using Mann-
Whitney U Test. ¶, No significant difference between the OST and rehabilitation groups when females were 
excluded from the sample 
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As evident in Table 2, as part of their history of drug use, 49.7% of the participants used and 

injected drugs simultaneously and 79.7% of them used drugs more than 3 times daily. There was 

a significant difference between the treatment modalities and both of these practices were more 

common among PWUD treated by OST (p<0.05). Finally, 77.0% of the participants were addicted 

only to drugs, while 16.0% had alcohol drinking problems also, which was significantly more 

common in the rehabilitation group (OST: 1.0%; rehabilitation: 32.2%; p<0.05). 

 

Nutritional status, weight gain and anthropometric measurements 

The vast majority of the participants (88.8%) were well nourished based on the SGA, and only 

11.2% of them fell in the moderately malnourished category.  

Two-thirds (66.8%) of the participants reported weight gain during treatment. This finding was 

more common in the rehabilitation group (OST: 54.6%; rehabilitation: 80.0%; p<0.05). On the 

other hand, 20.0% of the sample reported weight loss. This was more common in the OST group 

(OST: 32.0%; rehabilitation: 8.9%; p<0.05). On average, the BMI of the participants increased 

from 24.9±4.8 kg/m2 pre-treatment to 27.0±4.9 kg/m2 during treatment. Other anthropometric 

measurements are detailed in Table 3. 
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Table 2: History of drug use of the participants (n=187) 

 OST (n=97) Rehabilitation (n=90) p-value Total (n=187) 
 N % N %  N % 
Type of drug previously used 
 Drug use only 34 35.1 57 63.3 <0.001* 91 48.7 
 Drug injection only 1 1.0 1 1.1 2 1.1 
 Drug use and injection 62 63.9 31 34.4 93 49.7 
 No response 0 0.0 1 1.1 1 0.5 
Frequency of drug previously used or injected 
 Up to 3 times daily 85 87.6 64 71.1 0.034* 149 79.7 
 Once or more daily 9 9.3 17 18.9 26 13.9 
 Once or more weekly 3 3.1 6 6.7 9 4.8 
 Does not know or 
remember 0 0.0 1 1.1 1 0.5 

 No response 0 0.0 2 2.2 2 1.1 
Previous treatment 
 None 37 38.1 49 54.4 <0.001* 86 46.0 
 OST 6 6.2 6 6.7 12 6.4 
 Rehabilitation 22 22.7 28 31.1 50 26.7 
 Rehabilitation and OST 10 10.3 4 4.4 14 7.5 
 Hospital detoxification 18 18.6 2 2.2 20 10.7 
 Hospital detoxification 
and rehabilitation 4 4.1 0 0.0 4 2.1 

 No response 0 0.0 1 1.1 1 0.5 
Other addiction 
 None 90 92.8 54 60.0 <0.001* 144 77.0 
 Alcohol  1 1.0 29 32.2 30 16.0 
 Other 6 6.2 7 7.8 13 7.0 
 Mean SD Mean SD  Mean SD 
Duration of drug use 
(years) 

11.4 7.2 10.9 7.3 0.632 11.2 7.2 

Duration of drug 
injection (years) 
(among those who 
reported drug 
injection) 

7.3 6.3 8.0 5.6 0.469 7.5 6.1 

Age at first drug use 
and/or injection 
(years) 

18.3 6.7 16.3 4.6 0.006** 17.4 5.9 

Number of previous 
treatment attempts 

3.6 4.9 2.0 2.3 0.580 3.1 4.3 

Treatment duration 
(months) 

31.0 25.0 5.7 5.3 0.000** 19.2 23.0 

OST, Opioid substitution treatment. 
*, p<0.05 using Independent-Samples T-Test; **, p<0.05 using Mann-Whitney U Test 
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Table 3: Nutritional status, weight change, and anthropometric measurements of the participants 
(n=187) 
 OST (n=97) Rehabilitation 

(n=90) 
p-value Total (n= 187) 

 N % N %  N % 
Subjective Global Assessment (SGA) 
 Well nourished 86 88.7 80 88.9 0.960 166 88.8 
 Moderately malnourished 11 11.3 10 11.1 21 11.2 
Weight change 
 Weight loss 31 32.0 8 8.9 <0.001* 39 20.9 
 No change 13 13.4 10 11.1 23 12.3 
 Weight gain 53 54.6 72 80.0 125 66.8 
 Mean SD Mean SD  Mean SD 
Pre-treatment BMI (kg/m2) 25.9 4.6 23.0 4.9 0.002** 24.9 4.8 
During-treatment BMI 
(kg/m2) 26.6 5.2 27.5 4.5 0.189 27.0 4.9 

SBP (mmHg) 123.7 13.0 126.5 15.3 0.228 125.
0 

14.2 

DBP (mmHg) 75.7 11.3 79.0 15.9 0.110¶¶ 77.3 13.7 
Percent body fat (%) 25.0 8.4 26.2 7.3 0.313 25.6 7.9 
Waist circumference (cm) 91.0 14.1 93.4 12.2 0.218 92.2 13.2 
Neck circumference (cm) 37.4 3.2 37.6 3.4 0.770 37.5 3.3 
Male participants 
Percent body fat (%) 24.8 8.4 24.9 6.7 0.935 25.9 7.7 
Waist circumference (cm) 91.3 14.0 94.6 12.5 0.024** 92.8 13.4 
Female participants 
Percent body fat (%) 31.4 6.5 34.6 4.9 0.356 33.9 5.2 
Waist circumference (cm) 81.6 15.3 85.5 6.1 0.705 84.7 8.1 

OST, OST: Opioid substitution treatment; BMI, Body mass index; SBP, Systolic blood pressure; 
DBP, Diastolic blood pressure. 
*, p<0.05 using Independent-Samples T-Test; **, p<0.05 using Mann-Whitney U Test 
¶¶, Significant difference between the OST and rehabilitation groups when females were 
excluded from the sample 
 

Dietary intake 

The caloric, macro- and micronutrient intakes reported by the participants are detailed in Table 4. 

The mean daily energy intake was 32.8±18.3 calories (Kcal) per kg of body weight, and 62.3% of 

our sample reported consuming more than 25 Kcal per kg of body weight. The average daily intake 

of proteins was 1.0±0.6 g  

per kg of body weight with higher intakes reported by the OST group (OST: 1.1±0.7 g/kg; 

rehabilitation: 0.9±0.5 g/kg; p<0.05). Further, 41.5% of the participants had intakes below 0.8 
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grams of proteins per kg body weight; this finding was more noted in the rehabilitation group 

(OST: 34.4%; rehabilitation: 48.9%; p<0.05).  

Looking at micronutrients, potassium was the only micronutrient showing a significant difference 

between the two groups (OST: 2761.9±1584.7 mg; rehabilitation: 2300.2±1150.1 mg; p<0.05). 

This difference was no longer seen when females were excluded. 

 

Table 4: Intake of energy, macro- and micronutrients of the participants (n=187) 
 OST (n=97) Rehabilitation 

(n=90) 
p-value Total (n=187) 

 Mean SD Mean SD  Mean SD 
Energy (Kcal) 2728.6 1494.7 2471.2 1013.5 0.173¶¶ 2602.0 1283.8 
Energy (Kcal/Kg) 34.8 21.1 30.8 14.7 0.140 32.8 18.3 
Protein (g) 91.9 52.4 73.2 39.6 0.005* 82.7 47.4 
Protein (g/Kg)  1.1 0.7 0.9 0.5 0.006* 1.0 0.6 
Added sugar (g) 95.9 94.7 87.2 76.1 0.091 91.6 85.9 
Fiber (g) 21.8 13.4 21.2 10.3 0.657 21.5 11.9 
Calcium (mg) 816.2 571.4 736.6 425.2 0.815 777.1 505.0 
Potassium (mg) 2761.9 1584.7 2300.2 1150.1 0.025*¶ 2534.8 1403.5 
Iron (mg) 19.4 39.0 14.7 8.1 0.569 17.1 28.4 
Zinc (mg) 11.9 9.2 10.2 6.1 0.133 11.1 7.9 
Magnesium (mg) 322.0 242.7 278.3 116.2 0.916 300.5 192.0 
Selenium (mcg) 118.3 75.6 94.3 54.1 0.028** 106.5 66.8 
Thiamin (mg) 1.9 1.1 1.7 0.8 0.125 1.8 0.9 
Riboflavin (mg) 1.8 1.3 1.5 0.7 0.197 1.7 1.1 
Niacin (mg) 25.7 19.6 19.8 14.9 0.027** 22.8 17.7 
Vitamin C (mg) 93.7 98.0 85.1 81.0 0.944 89.5 89.9 
Vitamin A (mcg) 826.1 1724.7 431.4 360.0 0.336 632.0 1267.3 
Vitamin D (mcg) 1.7 4.6 1.2 1.6 0.406 1.5 3.5 
Vitamin E (mg) 10.8 9.6 9.9 5.4 0.619 10.3 7.8 
Pyridoxine (mg) 1.6 1.1 1.2 0.7 0.001** 1.4 0.9 
Folate (mcg) 355.3 338.3 316.3 240.0 0.731 336.1 293.9 
 N % N %  N % 
Categories of energy intake 
 <25 Kcal/kg 36 38.7 33 36 0.776 69 37.7 
 ³25 Kcal/kg 57 61.3 57 63 114 62.3 
Categories of protein intake 
 <0.8 g/kg 32 34.4 44 48.9 0.047* 76 41.5 
 ³0.8 g/kg 61 65.6 46 51.1 107 58.5 

OST, Opioid substitution treatment. *, p<0.05 using Independent-Samples T-Test; **, p<0.05 
using Mann-Whitney U Test. ¶, No significant difference between the OST and rehabilitation 
groups when females were excluded from the sample. ¶¶, Significant difference between the OST 
and rehabilitation groups when females were excluded from the sample 
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Biochemical parameters 

The biochemical profile of the participants is detailed in Table 5. The mean values of HDL and 

LDL were 43.8±12.3 mg/dl, 115.5±38.9 mg/dl, respectively, with no statistical difference between 

the treatment groups (p>0.05). The mean value of FBS and total serum proteins were 89.7±13.6 

mg/dl and 7.3±0.4 g/dl, respectively. Both results were significantly higher in the OST group 

(p<0.05). 

 
Table 5: Biochemical parameters of the participants (n=187) 
 OST (n=97) Rehabilitation 

(n=90) 
p-value Total (n= 187) 

 Mean SD Mean SD  Mean SD 
RBC (cells/mcl) 5.2 0.5 5.2 0.4 0.229 5.2 0.4 
Hgb (g/dl) 14.7 1.5 15.0 1.2 0.127¶¶ 14.8 1.3 
Hct (%) 43.6 3.7 44.5 2.9 0.085* 44.0 3.4 
WBC (cells/mcl) 8.5 2.5 7.2 2.1 0.001* 7.9 2.4 
Platelet (cells/mcl) 259.8 63.5 249.2 66.2 0.291 254.4 64.9 
Total Proteins (g/dl) 7.4 0.4 7.3 0.4 0.008*¶ 7.3 0.4 
Albumin (g/dl) 4.3 0.2 4.2 0.3 0.135 4.3 0.3 
FBS (mg/dl) 94.2 16.8 85.4 7.4 <0.001* 89.7 13.6 
Total cholesterol 
(mg/dl) 188.8 53.4 190.9 39.8 0.773 189.9 46.9 

LDL (mg/dl) 115.1 44.3 115.9 33.1 0.891 115.5 38.9 
HDL (mg/dl) 43.3 12.3 44.3 12.5 0.339 43.8 12.3 
 Males 43.0 11.8 43.8 12.8 0.554 43.4 12.3 
 Females  51.0 23.8 47.5 9.7 0.829 48.2 12.5 
TG (mg/dl) 118.0 69.2 129.3 147.4 0.527 123.8 115.6 
ALT (IU/l) 37.6 50.7 32.3 26.5 0.870 34.9 40.2 
AST (IU/l) 32.7 29.7 32.1 25.2 0.924 32.4 27.4 

OST, Opioid substitution treatment; RBC, Red blood cells; Hgb, Hemoglobin; Hct, Hematocrit; 
WBC, White blood cells; FBS, Fasting blood sugar; LDL, Low-density lipoprotein; HDL, High-
density lipoprotein; TG, Triglyceride; ALT, Alanine amino transferase; AST, Aspartate amino 
transferase. 
*, p<0.05 using Independent-Samples T-Test; **, p<0.05 using Mann-Whitney U Test 
¶, No significant difference between the OST and rehabilitation groups when females were 
excluded from the sample  
¶¶, Significant difference between the OST and rehabilitation groups when females were excluded 
from the sample  
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Lifestyle practices 

Table 6 presents the lifestyle practices of the participants. More than three-quarters (75.3%) of our 

sample had a poor quality of sleep; this was a more common finding in the rehabilitation group 

(OST: 68.8%; rehabilitation: 82.2%; p<0.05). This difference was no longer seen when females 

were excluded. Further, half of the participants (49.2%) had a low physical activity level that was 

significantly higher in the OST group (OST:71.1%; rehabilitation: 25.6%; p<0.05). Interestingly, 

around half of the participants (48.9%) were diagnosed with food addiction and more than two-

thirds of our sample (69.5%) showed a poor knowledge of nutrition; however, no significant 

differences were found between the two groups regarding both parameters. 

 

Table 6: Lifestyle practices: sleep, physical activity levels, food dependence, and nutrition 
knowledge of the participants (n=187) 
 OST (n=97) Rehabilitation 

(n=90) 
p-value Total 

(n= 187) 
 N % N %  N % 
Sleep quality index 
Good sleep quality 30 31.3 16 17 0.033*¶ 46 24.7 
Poor sleep quality 66 68.8 74 82 140 75.3 
Physical activity level 
Low activity level 69 71.1 23 25.6 <0.001* 92 49.2 
Moderate activity level 20 20.6 28 31.1 48 25.7 
High activity level 8 8.2 39 43.3 47 25.1 
Food addiction 
 No diagnosis met 53 54.6 40 47.1 0.307 93 51.1 
 Diagnosis met 44 45.4 45 52.9 89 48.9 
Nutrition knowledge 
 Poor nutrition knowledge 71 73.2 59 65.6 0.257 130 69.5 
 Good nutrition knowledge 26 26.8 31 34.4 57 30.5 

OST, Opioid substitution treatment.  
*, p<0.05 using Independent-Samples T-Test; **, p<0.05 using Mann-Whitney U Test 
¶, No significant difference between the OST and rehabilitation groups when females were 
excluded from the sample 
 

Discussion 

To date, the nutritional parameters and lifestyle practices of PWUD undergoing treatment for 

recovery have received little attention in the scientific literature. Up to our knowledge, this study 

was the first to assess these variables among PWUD undergoing treatment for recovery in Lebanon 

and the Middle East region. Examining these parameters in the region is important since PWUD, 
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undergoing treatment in rehabilitation centers in Lebanon, reported excessive food intake as a 

diversion from the frustration imposed by the strict environment and lack of leisure activities in 

treatment centers. Furthermore, physical activity was a mandatory routine that was not enjoyed 

(38). Besides, reports on drug use in the region do not tackle any of the lifestyle or nutritional 

parameters covered in this study (23,24). Accordingly, this study pioneered in exploring major 

significant differences in the nutritional parameters and lifestyle practices across treatment 

modalities, namely OST and rehabilitation. Our sample mainly consisted of male participants with 

early drug use initiation and high frequency of pre-treatment drug use. They are currently 

exhibiting polymedication as part of their treatment. Our results showed that PUWD undergoing 

treatment for recovery are subject to numerous vulnerability factors, namely excessive weight 

gain, poor nutrition knowledge, high food addiction level, in addition to poor sleep quality, and 

low physical activity level. 

First, our findings pinpoint overnutrition in this population group. The vast majority of the 

participants in both treatment modalities showed good nutritional status, as assessed by the SGA. 

Further, around 67% of this population, specifically those undergoing rehabilitation, gained weight 

during treatment. Most importantly, the mean BMI of the group increased to reach the overweight 

category, and the adiposity in both genders was above the recommended range. Our results provide 

further evidence regarding the weight gain and increase in BMI seen among PWUD in the months 

following entry into treatment. This was specifically among PWUD undergoing MMT(6, 7, 10, 39, 40) 

and residential rehabilitation program(41-43). The increase in weight, which was more common in 

the rehabilitation group, could be also attributed to the structured meals offered in the inpatient 

residential centers, the cravings for sweets as a replacement for drugs, and the excessive eating as 

a diversion from the frustration of the strict environment imposed (38,44). Furthermore, this weight 

gain was perceived as a sign of health to compensate the weight lost during addiction (38). Excessive 

weight gain promotes risk for a variety of health outcomes and remains of a potential clinical and 

medical significance. Additionally, body dissatisfaction, usually arising from overweight, may be 

a trigger relapse, especially among females who use drugs(10, 44, 45). This increase in weight, high 

adiposity and overnutrition comes in parallel with the high reported energy intake among the 

participants undergoing both treatment modalities. The short duration of treatment among our 

participants, mainly in the rehabilitation group, may explain this weight gain observed. Available 

studies confirm increased weight gain and binge eating during the early phase of treatment, as 
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opposed to a more structured pattern in the latter phase, which typically occurs six months post-

treatment entry(41, 44). Regardless of the precise mechanism involved in the weight gain among this  

population group, identifying predictors of weight gain would be extremely helpful allowing for 

preventive measures to be adopted during treatment. 

Interestingly, the mean BMI for the participants increased from the normal category prior to 

treatment (18.0- 24.9 kg/m2) to the overweight category during treatment (25.0-29.9 kg/m2). This 

is coherent with the findings of Fenn et al.(46), but stands in contrast to prior suggestions that weight 

increase during treatment may be due to a malnourished state moving towards a healthier weight(47, 

48). Documented longitudinal assessment of weight gain and adiposity pre- and during treatment is 

needed to better understand this issue. 

To assess the participants’ nutritional status, anthropometric indices alone are not the best 

indicator. This population group displays hidden deficiencies and disturbed metabolic parameters 

that need to be deeply investigated by biochemical data, nutrition focused-physical findings, in 

addition to food addiction(44, 49). Furthermore, validated tools to assess the nutritional status of this 

population group need to be developed.  

Besides, our study revealed poor nutrition knowledge and a high rate of food addiction among the 

majority of our participants. These two parameters have not been largely studied among PWUD 

undergoing treatment for recovery. Similarly, subjects undergoing MMT who scored low on 

knowledge about healthy diet, showed a higher preference for caloric-dense foods and had a higher 

BMI(39). In contrast to our results, Sason et al.(8) reported good knowledge of basic nutrition by all 

of the participants undergoing MMT. Furthermore, 10% of their patients were diagnosed with food 

addiction. A reason behind the latter finding could be attributed to the exclusion of participants 

with a BMI<26 kg/m2 and those with good nutrition knowledge in that study. Emerging research 

shows conflicting results correlating food addiction and weight gain among overweight and obese 

individuals in the general population. Some studies show a positive relation, while others show 

none(50-53). It has been suggested that an addiction to food could act in a similar way to other 

substance addictions. Repeated exposures to pleasurable food would diminish the dopamine brain 

response(54, 55). This would lead to larger quantities of food consumed in order to feel satisfied, 

subsequently perpetuating overeating(56). Based on this, the high rate of participants diagnosed 

with food addiction in our study could potentially explain the weight gain reported.  
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The weight gain seen among patients undergoing treatment from drug use may not be solely due 

to changes in eating behaviors. Pharmacological treatments received by the participants or the 

maintenance treatment with the partial opioid agonist may have a significant effect. Weight gain 

is a frequently observed side effect with many antipsychotic treatments and seems to be 

underreported and underrecognized in many patients(57, 58). Interestingly, our study supports this 

finding, where the highest percent of weight gain seen in the rehabilitation centers could be 

attributed to the high intake of antipsychotic drugs taken by the participants.  

Notably, there was a significant difference in weight gain pattern between the two treatment 

modalities. Rehabilitation participants showed a much greater weight gain and increase in BMI 

that was present in around 80% of the subjects. Mysels et al.(59) did not detect a statistical 

significant course of weight gain between methadone and naltrexone maintenance treatment.  

Despite the fact that the majority of the studies in this population group focusses on weight gain, 

there was a considerable variety in weight changes seen among our participants. Around one-third 

of the participants experienced either weight loss (21%) or no weight change (12%). This finding 

was more apparent among the OST participants and could be attributed to the limited economic 

resources and the financial burdens of family support (60). The patterns, determinants, outcomes of 

nutritional status, weight gain or loss in the population of PWUD undergoing treatment for 

recovery, and the differences noted between OST and rehabilitation need to be explored by future 

studies. This will inform the development of targeted prevention and intervention programs to 

improve PWUD’s nutritional health and wellbeing along the recovery process. 

Regarding macro- and micronutrient intake of our population, the majority of the participants had 

high energy and protein intakes potentially justifying the increase in weight reported. This is 

consistent with other studies that showed an increase in the overall intake of energy and proteins 

after initiation of the treatment(12, 61). Interestingly, the majority of the vitamins and minerals were 

within the recommended levels of intake. This can be explained by the structured healthy meals 

offered in the rehabilitation centers as described by some of the participants in our qualitative 

research with this population group (38). On the other hand, our results come in contrast to other 

studies indicating low levels of micronutrients in different treatment modalities. Their finding was 

mainly attributed to the increased intakes of energy-dense foods, rather than nutrient-dense ones(11, 

12, 59). Nevertheless, assessing the nutritional status of PWUD only by anthropometric 
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measurements and dietary intake may not reveal severe malnutrition, as hidden deficiencies might 

exist and can only be detected through measuring plasma nutrients(2, 44). 

To date, few studies have investigated selected biochemical indices in this patient-population, and 

up to our knowledge no studies on biochemical indices were done specifically on PWUD in 

rehabilitation centers. Our participants had, on average, normal values of lipid profile during 

treatment which is coherent with the available studies in PWUD undergoing OST(6,13). 

Additionally, FBS, total proteins, and WBC were in the normal category. In contrast to other 

findings in PWUD undergoing detoxification, our participants showed normal levels of 

hemoglobin and albumin(62). This could be attributed to the high micronutrient intakes observed 

by our participants as opposed to the low intake of nutrient dense foods reported elsewhere(63). 

Furthermore, while FBS was within the normal range, it is important to note that it was 

significantly higher in the OST group. This finding can be supported by the fact that chronic 

administration of opiate agonists can cause insulin resistance, abnormalities in glucose 

metabolism, in addition to a higher risk of developing diabetes(64, 65). This, again highlights the 

need for further comparison studies between the two treatment modalities. Additionally, 

longitudinal studies examining the changes of these biochemical indices throughout the treatment 

and their implications on disease development are needed. 

Looking at lifestyle practices, our population exhibited an overall poor quality of sleep. This was 

more accentuated among the participants undergoing rehabilitation. The sleep of PWUD 

undergoing treatment for recovery, especially in rehabilitation services, was rarely investigated by 

the scientific literature. It can be hypothesized that the poor quality of sleep observed among the 

participants in rehabilitation could be attributed to the drug withdrawal symptoms (18). Most of the 

literature confirms poor sleep quality among patients in MMT(15, 16, 66). Sleep disturbances could 

be attributed to the comorbid conditions present among this population like psychopathology, 

alcohol and nicotine abuse, in addition to methadone itself(14, 16). Generally, sleep is an important 

aspect in the health-related quality of life of people undergoing treatment from drug use. It may 

lead to poor treatment adherence, opiate relapse, and the risk of sedative abuse(14, 15, 67). 

Furthermore, studies confirm a positive association between short sleep duration and weight gain 

among healthy adults(68, 69). Relating poor quality of sleep to weight gain reported and investigating 

its outcomes among this population group should be further investigated.  
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Finally, half of the participants in our sample, mainly in the OST group, had a low physical activity 

level. This significant difference among the two groups could be attributed to the mandatory daily 

exercise offered in rehabilitation centers as part of the daily routines. Data from our qualitative 

work on this population group in rehabilitation centers showed contradictory perceptions regarding 

the mandatory physical activity programs offered (38). Some reported that it improved their physical 

and psychological wellbeing and decreased their drug cravings, while others described it as a 

boring routine that needs to be personalized. Physical activity was shown to reduce sufferings from 

withdrawals, anxiety, depression, in addition to improving self-confidence(4, 20). Furthermore, 

Brown et al.(70) showed that physical activity, as an adjunct to the treatment in this population 

group, resulted in increasing days of abstinence from drug and alcohol use. However, 

recommendations on the type and duration of the physical activity to promote these benefits need 

further exploration due to the paucity of studies in the literature. Additionally, the possible 

correlation between low physical activity level and weight gain seen in this group needs to be 

further studied. 

 

Strengths and limitations 

Our study presents numerous strengths. First, it pioneers in providing insights into the nutritional 

parameters and lifestyle practices among a vulnerable population, namely PWUD undergoing 

treatment for recovery. This was the first study to explore these issues in participants from the 

Middle East region, specifically Lebanon, where several factors promote drug use including the 

decades of internal and regional armed conflicts(71,72 ). Second, this study highlights a gap in the 

literature regarding the need for comparison studies between the different treatment modalities 

offered. Third, we used an exhaustive sample, where all treatment centers were approached. And, 

in those who granted us permission of entry, all individuals receiving the treatment were 

approached for participation. Fourth, data collection was conducted by licensed dietitians, nurses 

and phlebotomists using calibrated instruments. Furthermore, biochemical parameters were 

analyzed in a laboratory certified by the Ministry of Public health in Lebanon. Additionally, we 

used validated assessment tools such as SGA(27, 28); CoNKQ(32); YFAS(33); PSQI(34); IPAQ(35), 

although further validation among PWUD is required. Finally, this paper paves the way to further 

studies assessing the nutritional status and intake to identify the predictors of weight gain of 

PWUD undergoing treatment for recovery. Additionally, it highlights the need for an in-depth 
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assessment of lifestyle factors among this population group, resulting in a more comprehensive 

intervention within treatment centers to promote recovery.  

In contrast, the present study had some limitations. First, female participants were less represented 

in our sample. A major reason for this, as mentioned above, was the limited number of residential 

centers for females in Lebanon, and the fear of stigma among females receiving OST, which 

prevented them from participating in this study. Second, the reported pre-treatment weight and 

BMI were used, and subsequently weight change was reported. As this was a cross-sectional study, 

participants were only met at the date of data collection. Also, change in usual dietary intake (a 

component of the SGA) was reported by the participant, and it was not assessed objectively. 

Similarly, dietary intake was measured once using 24-hour dietary recall which does not estimate 

the usual food intake and depends on the memory of the participants. We tried to attenuate the 

recall bias by using the United States Department of Agriculture’s MPR(29, 30). In addition, physical 

activity and sleep quality were reported, but not measured. Third, given the cross-sectional nature 

of this study, no baseline data for biochemical and nutritional indices were present to compare our 

results and evaluate the effect of the treatment on disease development and risk of relapse. Fourth, 

it is possible that because participants were still actively involved in the rehabilitation services 

when collecting the data, their responses may have been more socially desirable to avoid offending 

their host institution. Fifth, there is a limited generalizability of the results, because of the non-

random sample due to the restrictions by the centers discussed above. Sixth, the Arabic versions 

of the translated questionnaires used in the study need to be validated for future use, although 

translated back and forth by two independent bilingual translators. Furthermore, this study lacks a 

comparison against an aged matched control group due to the lack of data regarding the variables 

of interest in the general Lebanese population. Finally, our results should be confirmed by future 

studies in other countries. This will inform whether our findings are shared features among this 

patient population or unique characteristics of PWUD treated in Lebanon. 

 

Future Studies 

Longitudinal studies are needed to further examine changes in biochemical indices, lifestyle 

practices, adiposity and weight throughout the recovery process and across treatment modalities, 

as well as the implications of these issues on treatment outcomes and disease development. 

Specifically, the patterns, determinants, and outcomes predictors of weight change need to be 
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investigated to inform preventive measures during treatment. Furthermore, the type and duration 

of the physical activity to be adopted throughout recovery need further exploration. Finally, 

although the results obtained by this study provide insights for health promotion intervention to be 

implemented in drug treatment centers, focusing on the importance of increasing nutrition 

knowledge and physical activity, improving sleep, and dealing with food addiction need to be 

further studied. Its effectiveness and cost-effectiveness should also be assessed.  

 

Conclusion 

The present study fills a gap in the literature regarding the nutritional parameters and lifestyle 

practices among PWUD in different treatment modalities. The results obtained provide evidence 

that PWUD undergoing treatment for recovery have a good nutritional status, but experience 

suboptimal dietary intake, weight gain, increased adiposity. They also have poor lifestyle practices 

specifically a poor quality of sleep and low physical activity levels. Further research should be 

conducted on a more representative sample to examine the correlation between specific nutritional 

parameters and lifestyle practices with weight gain, disease development, and risk of relapse across 

different treatment modalities. Additional research is also needed to identify the components of a 

comprehensive and targeted health promotion intervention to be implemented during treatment to 

improve PWUD’s nutritional health and wellbeing throughout the recovery process. This 

vulnerable group faces many challenges in maintaining a healthy lifestyle, and health promotion 

programs are essential to improve the treatment experience and prevent relapse. 
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Patterns and determinants of weight gain among people who use drugs undergoing 

treatment for recovery in Lebanon. 

 

Abstract 

Background: Substance use disorder compromises the nutritional status and eating behaviors of 

people who use drugs, often leading to malnutrition. Once referred to treatment, hyperphagia and 

poor lifestyle practices leading to weight gain are observed.  

This study aimed to examine the patterns and extent of weight change, and to explore the 

determinants of weight gain in a sample of people who use drugs undergoing treatment in Lebanon. 

Methods: 172 male participants, undergoing either rehabilitation or OST were included. 

Multivariate regression analysis was applied to assess the effect of different variables on weight 

gain while adjusting for potentially confounding variables.  

Results: Around two thirds of the participants (65.1%) reportedly gained weight (OST: 51.0%, 

Rehabilitation: 61.0%; p<0.05). The mean weight gain was 5.9 Kg and was mainly reported among 

participants in the underweight, normal, and overweight pre-treatment category and accentuated 

in the rehabilitation group (OST: 2 Kg, Rehabilitation: 10.6 Kg). Around half of the participants 

moved from the normal weight to the overweight and obese BMI categories post-treatment. 

Weight gain was negatively associated with the number of previous treatment attempts (OR= 0.86; 

CI: 0.74-0.99), duration of current treatment (OR= 0.98; CI: 0.96-0.99), and pre-treatment BMI 

(OR= 0.88; CI: 0.80-0.96). Looking at other nutrition and lifestyle practices, neither nutrition 

knowledge, food addiction, physical activity level, nor sleep quality were associated with weight 

gain.  

Conclusion: Treatment from drug use is associated with meaningful weight gain that might lead 

to health risk factors. Developing health promotion programs to improve treatment process and 

prevent relapse is of great importance.  

 

Keywords: 

Drug use disorder; drug abuse treatment centers; determinants of weight gain; healthy lifestyle; 

nutritional status; Lebanon. 
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Introduction 

Substance use disorder (SUD) has long been known to compromise the nutritional status and eating 

behaviors of people who use drugs (PWUD) 1,2. The majority of the literature generally points 

towards undernutrition 2-4 associated with decreased intake, poor dietary behaviors, 5,6 and 

anthropometrics being below the standard values 2,7-10.  

Worldwide, more than a quarter of a billion people are estimated to suffer from SUD requiring 

treatment 11. The main treatment modalities providing evidence-based behavioral and 

pharmaceutical therapy include rehabilitation (detoxification or complete abstinence) and opioid 

substitution treatment (OST) (medication-assisted program). In-patient residential rehabilitation 

follows a detoxification program in a hospital. The centers employ firm disciplined daily routines 

in terms of sleeping hours, meal times, and tasks performed. On the other hand, OST is organized 

in out-patient centers that provide PWUD with a pharmaceutical opioid agonist (buprenorphine or 

methadone).  

After initiation of treatment, whether rehabilitation or OST, lifestyle and nutritional behaviors start 

to change. Hyperphagia and binging on sugars and fats as substitutes for drugs, low physical 

activity, inadequate sleep quality and quantity are observed in both treatment modalities 3,12-15. 

Subsequently, a trend of weight gain is detected, that might be attributed to the binge eating 16, 

compromised neurological mechanisms in the brain leading to food addiction 17-21, and 

medications used to assist in recovering from SUD 3,22-24. Weight gain during methadone 

maintenance treatment (MMT) may be directly related to methadone itself (9). A shift in dietary 

preferences towards sweet and fatty foods 25, in addition to derangement in glycemic controls is 

associated with exposure to opiate agonists 26. 

Weight gain and poor lifestyle practices have been linked to increased risk of chronic diseases 

such as diabetes, cardiovascular diseases, and psychological disorders in healthy individuals 27-29. 

The association between weight gain and non-communicable diseases among people with SUD 

has been scarcely studied. Sweeney et al. 30 found that the percentage of patients with 

cardiovascular risk factors increased with increasing body mass index (BMI) during MMT. 

Additionally, body dissatisfaction, usually arising from weight gain, is a probable factor for 

relapse, especially among females 3,31-33.  

Although the majority of the literature points towards weight gain during treatment from SUD 
12,32,34, little is known about the patterns and extent of weight change in this population group. 
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Some recovering patients experience further weight loss, while others experience no weight 

change 35. In addition, significant differences concerning weight gain have been observed across 

different treatment modalities 35. Determinants of weight gain during treatment remain 

understudied. However, such data are crucial to inform health promotion and weight gain 

preventive measures during treatment, ultimately improving treatment outcomes and preventing 

relapse.  

Lebanon is a small high-middle income country in the Eastern Mediterranean region. Armed 

conflicts internally and in the region were prompting factors for an extensive drug use that is higher 

than the global average 36. Furthermore, Lebanon is a transit country for illicit drugs trafficking in 

combination with a high local production 37. All of these factors lead to the wide availability of 

illicit drugs, and lack of control over its consumption 38. 

This study aims to examine the patterns and extent of weight change in PWUD undergoing 

treatment for recovery in Lebanon and explore the differences in these variables between people 

receiving OST and those undergoing rehabilitation. Furthermore, we also aim to explore the 

determinants of weight gain in this sample.  

 

Methods 

This is a cross-sectional study conducted in drug treatment facilities offering OST and 

institutionalized rehabilitation services post-detoxification in Lebanon. The details of the study are 

presented in Mahboub et al. 35. A convenience sample was chosen as only three out of four OST 

centers, and four out of seven rehabilitation centers accepted to participate. Participants included 

were Lebanese, adults above 18 years of age and receiving treatment for more than 1 month. 187 

subjects met the inclusion criteria and participated in the original study. Due to the small female 

sample size, only males were included in this study (OST: n=94; rehabilitation: n=78).  

All PWUD treated in these centers were informed about the objectives and the methods of the 

study, in addition to their right to withdraw at any time. This study was conducted according to 

the guidelines laid down in the Declaration of Helsinki and all procedures involving human 

subjects were approved by the Lebanese International University’s Committee on Research Ethics 

(CRE) (case number: LIUIRB- 180122-NB1). Written informed consent was obtained from all 

subjects. 
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Data collection 

Data collection was conducted in the treatment centers by trained licensed dietitians between 

January 2018 and March 2019, and required 40-50 minutes per participant.  

Collected data included: 

- Demographics, medical history, and history of drug use were explored using a 

questionnaire. The questions were based on elements found in the literature associated with 

the nutritional status, eating habits, and lifestyle of PWUD or those undergoing treatment 

for recovery. 

- Anthropometric measurements: trained licensed dietitians assessed the participants for 

anthropometrics: 1) height (cm) using a portable digital wall mounted height scale 

measured to the nearest 0.1 cm without shoes; 2) weight (kg) using a calibrated mechanical 

floor scale without shoes and with light clothes on. BMI was calculated as the ratio of 

weight (kg) and height squared (m2). BMI categories were classified as: underweight 

(<18.5 kg/m2), normal weight (18.5-24.9 kg/m2), overweight (25-29.9 kg/m2), and obese 

(> 30 kg/m2) (WHO, 2000).  

- Self-reported weight change (kg) were assessed as the difference between reported usual 

pre-treatment body weight (kg) and measured body weight (kg) at the day of the 

assessment. 

- Dietary intake measurements: assessed by the 24-hour food recall using the United States 

Department of Agriculture’s Multiple Pass Food Recall (MPR), which attenuates the recall 

bias 39,40. Daily energy, macronutrient, and micronutrient intake of the participants were 

computed from the 24-hour recalls using the food composition database of the Nutritionist 

Pro software (Nutritionist Pro, Axxya Systems, San Bruno, CA, USA, version 5.1.0, 2018). 

The software from the database was expanded by adding an analysis of locally consumed 

foods and recipes 41. Values arising from the analyzed data were compared with the US-

based Dietary Reference Intakes (DRIs), as recommended by the Institute of Medicine 

(Dietary Reference Intake Tables) due to the lack of gender or age-specific DRIs for the 

Middle Eastern populations 

- Nutrition knowledge: measured using the Consumer-Oriented Nutrition Knowledge 

Questionnaire (CoNKQ) which was adapted from Spillman & Keller 42. This is a validated 

questionnaire, with good internal reliability (Cronbach’s alpha: 0.743), and construct 
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validity. It consists of 20 comprehensive questions derived from consumer interviews and 

expert recommendations about healthy eating. A score of less than 60% is defined as poor 

knowledge 

- Food addiction:  assessed using the Yale Food Addiction Scale (YFAS) 43. This highly 

reliable scale (Cronbach’s alpha: 0.84), is developed to identify food addiction towards 

certain types of foods (high fat and high sugar) among individuals. Food patterns over the 

past 12 months are assessed and the criteria of food addiction is translated in relation to 

eating behaviors like withdrawal symptoms, difficulties cutting down, tolerance, etc.). 

Food addiction is diagnosed when three or more of the mentioned eating behaviors 

symptoms are present within the past 12 months.  

- Sleep quality: assessed using the Pittsburgh Sleep Quality Index (PSQI) 44. The 

questionnaire consists of four questions to estimate the duration of sleep, the time needed 

to fall asleep, the time needed to wake up, in addition to the duration spent in bed 

immediately after waking up. Moreover, five other questions were used to identify reasons 

for troubled sleep. Answers to these questions were converted to a total score whereby a 

score of 5 or more indicates poor sleep quality, and a score between 0-4.9 indicates good 

sleep quality.  

- Physical activity: assessed using the International Physical Activity Questionnaire (IPAQ). 

Seven questions measure the duration and frequency of all levels of physical activity (light, 

moderate, and vigorous) in the past seven days 45. 

The Arabic version of the PSQI, culturally adapted by Haidar et al. 46, was used. The other 

questionnaires used in this study were translated to Arabic and adapted following the 

recommended process 47.  

 

Statistical analysis  

The Statistical Package for the Social Sciences (SPSS) version 24.0 was used for data entry, 

management and analyses. Continuous data were reported as means and standard deviation (SD),  

and categorical data were reported as frequencies (N) and percentages. Normality of the data was 

tested using the Kolmogorov-Smirnov Test. Independent Samples t Test was used to compare data 

for continuous variables with a normal distribution, and Mann-Whitney U Test for variables with 

a skewed distribution. Chi-square test was used to compare data for categorical variables. 
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Multivariate regression analysis was applied to assess the effect of different variables on weight 

gain while adjusting for potentially confounding variables. First, a bivariate analysis was 

conducted to explore sociodemographic, drug use, treatment-related, nutrition, and lifestyle 

variables associated with weight gain (reference category: no weight gain). Variables with P-

values < 0.2 were retained for the regression analysis. Second, a stepwise regression analysis 

assessed the association between weight gain (yes versus no) and the different determinants. 

Variables included in the model were: number of previous treatment attempts; duration of current 

treatment in months; type of treatment (reference: OST); current use of any medication (reference: 

no); pre-treatment BMI in kg/m2; food addiction (reference: no diagnosis); nutrition knowledge 

(reference: good knowledge); sleep quality (reference: good sleep quality); physical activity 

(reference: high). A P-value < 0.05 was used to indicate statistical significance. Odds ratios and 

95% confidence intervals were calculated. 

 

Results 

Basic demographic information, medical and drug use history of the sample are presented in Table 

1. The mean age of the population was 33 years. Around 30% of the participants had a secondary 

or university level of education, with 44.2% being unemployed at the time of data collection. Use 

of nervous system drugs was common among the participants. Around half of the participants 

(52.6%) in rehabilitation treatment had never been previously admitted to recovery, compared with 

37.2% in the OST group (p<0.05). Furthermore, more than three-quarter of the population (77.3%) 

were only addicted to drugs, while 15.1% also had alcohol drinking problems, with this problem 

being more frequent in the rehabilitation group (p<0.05). On average, the participants previously 

attempted treatment nearly 3 times, and were on treatment for around 25 months. Treatment 

duration was significantly higher in the OST group. 
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Table 1: Demographics characteristics and drug use history of the participants (n=172) 
 OST (n=94) Rehabilitation 

(n=78) 
p-value Total (n=172) 

 
 Mean SD 

 
Mean SD  Mean SD 

Age (years) 
 

33.7 8.3 30.5 8.3 0.007** 33.0 8.6 

 N % N %  N % 
Educational level 
Illiterate 8.0 8.5 2.0 2.6 0.446 10.0 5.8 
Elementary/ 
intermediate 35.0 37.2 31.0 39.7 66.0 38.4 

Secondary 26.0 27.7 22.0 28.2 48.0 27.9 
University 25.0 26.6 23.0 29.5 48.0 27.9 
Occupation 
Unemployed/ 
Retired 38.0 40.4 38.0 48.7 0.07 76.0 44.2 

Employed 27.0 28.7 15.0 19.2 42.0 24.4 
Self-employed 29.0 30.9 20.0 25.6 49.0 28.5 
Student 0.0 0.0 4.0 5.1 4.0 2.3 
Other 0.0 0.0 1.0 1.3 1.0 0.6 
Marital status 
Single 63.0 67.0 61.0 78.2 0.221 124.0 72.1 
Married 23.0 24.5 11.0 14.1 34.0 19.8 
Divorced/ 
separated 8.0 8.5 6.0 6.4 14.0 8.1 

Current housing 
 Residence 94.0 100.0 24.0 30.8 <0.001¶ 118.0 68.6 
 Rehabilitation 0.0 0.0 54.0 69.2 54.0 31.4 
People with whom the participant stays: pre-treatment (rehabilitation) and currently (OST) 
 Alone 7.0 7.4 4.0 5.1 <0.001¶ 11.0 6.4 
 Spouse/partner 26.0 27.7 2.0 2.6 28.0 16.3 
 Parents 59.0 62.8 13.0 16.7 72.0 41.9 
 
Relative/colleagues 2.0 2.1 56.0 71.8 58.0 33.7 

 No response 0.0 0.0 3.0 3.8 3.0 1.7 
Medications used 
 Antidepressants 16.0 17.0 23.0 29.5 0.067 39.0 22.7 
 Antipsychotic 30.0 31.9 31.0 39.7 0.337 61.0 35.5 
 Epilepsy-bipolar 11.0 11.7 24.0 30.8 0.002¶ 35.0 20.3 
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 OST (n=94) Rehabilitation 
(n=78) 

p-value Total (n=172) 
 

 N % N %  N % 
Previous treatment 
 None 35.0 37.2 41.0 52.6 0.002¶ 76.0 44.2 
 OST 6.0 6.4 4.0 5.1 10.0 5.8 
 Rehabilitation 22.0 23.4 27.0 34.6 49.0 28.5 
 Rehabilitation and 
OST 10.0 10.6 3.0 3.8 13.0 7.6 

 Hospital 
detoxification 17.0 18.1 2.0 2.6 19.0 11.0 

 Hospital 
detoxification and 
rehabilitation 

4.0 4.3 0.0 0.0 4.0 2.3 

 No response 0.0 0.0 1.0 1.3 1.0 0.6 
Other addiction 
 None 87.0 92.6 46.0 59.0 <0.001¶ 133.0 77.3 
 Alcohol  1.0 1.1 25.0 32.1 26.0 15.1 
 Other 6.0 6.4 7.0 9.0 13.0 7.6 
 Mean SD Mean 

 
SD  Mean SD 

Duration of drug 
use (years) 

11.5 7.2 11.4 7.5 0.782 12.8 7.7 

Duration of drug 
injection (years) 
(among those 
who reported 
drug injection) 

7.4 6.3 8.6 5.7 0.352 7.7 6.2 

Number of 
previous 
treatment 
attempts 

3.7 4.9 2.0 2.4 0.052 3.1 4.4 

Treatment 
duration 
(months) 

31.6 25.6 5.5 5.5 <0.001** 24.9 27.9  

OST, Opioid substitution treatment.  
*, p<0.05 using Independent-Samples T-Test; **, p<0.05 using Mann-Whitney U Test 
¶, p<0.05 using Chi-Square  
 

Table 2 details the anthropometric and lifestyle practices of the participants. The average BMI of 

the participants increased from 25.9±5.2 kg/m2 to 27.4±5.5 kg/m2. The mean energy intake of the 

sample was 2641.9 kcal/day with no statistical difference across treatment modalities. Around two 

thirds of the participants (65.1%) reportedly gained weight; this finding was more common in the 
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rehabilitation group (OST: 51.0%, Rehabilitation: 61.0%; p<0.05). Three quarters (75.4%) of the 

participants had poor sleep quality, this result was more frequent in the rehabilitation group. 

Moreover, around half of the participants (50.6%) had low physical activity levels. This was more 

common in the OST group. Finally, half of the participants were diagnosed with food addiction, 

and the majority has poor nutrition knowledge (49.1% and 68.6% respectively).  

 

Table 2: Anthropometrics and lifestyle practices of the participants (n=172) 
 OST (n=94) Rehabilitation 

(n=78) 
p-value Total 

(n=172) 
 Mean SD Mean SD  Mean SD 
Pre-treatment BMI 
(Kg/m2) 

25.9 4.7 24.1 5.0 0.016* 25.9 5.2 

During- treatment BMI 
(Kg/m2) 

26.6 5.3 27.6 4.6 0.209 27.4 5.5 

Energy (Kcal) 2781.8 1485.4 2480.4 892.9 0.548 2641.9 1251.5 
Energy (Kcal/Kg) 35.4 21.1 30.0 12.0 0.297 32.9 16.6 
 N % N %  N % 
Weight change 
Weight loss 31.0 33.0 7.0 9.0 <0.001¶ 38.0 22.1 
No change 12.0 12.8 10.0 12.8 22.0 12.8 
Weight gain 51.0 5.8 61.0 78.2 112.0 65.1 
Sleep quality index 
Good sleep quality 28.0 30.1 14.0 17.9 0.076 42.0 24.6 
Poor sleep quality 65.0 69.9 64.0 82.1 129.0 75.4 
Physical activity level 
Low activity level 68.0 72.3 19.0 24.4 <0.001¶ 87.0 50.6 
Moderate activity level 19.0 20.2 24.0 30.8 43.0 25.0 
High activity level 7.0 7.4 35.0 44.9 42.0 24.4 
Food addiction 
 No diagnosis met 50.0 53.2 36.0 48.0 0.538 86.0 50.9 
 Diagnosis met 44.0 46.8 39.0 52.0 83.0 49.1 
Nutrition knowledge 
 Poor nutrition knowledge 69.0 73.4 49.0 62.8 0.142 118.0 68.6 
 Good nutrition knowledge 25.0 26.6 29.0 37.2 54.0 31.4 

OST, Opioid substitution treatment.  
*, p<0.05 using Independent-Samples T-Test; **, p<0.05 using Mann-Whitney U Test 
¶, p<0.05 using Chi-Square 
 

 Total reported weight change, weight change per pre-treatment BMI categories, and per treatment 

method are detailed in Table 3. The mean weight gain of the participants was 5.9±12.4 kg (OST: 

2.0±11.3 kg, Rehabilitation: 10.6±12.0 kg). Weight gain was reported among participants who 
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were underweight, normal and overweight pre-treatment. In contrast, participants who were obese 

pre-treatment in the OST group lost weight during treatment, while those in the rehabilitation 

group reportedly gained weight.  

 
Table 3: Total weight change (kg), and weight change per pre-treatment BMI categories and 
treatment method  
 OST (n=94) Rehabilitation (n=78) Total (n=172) 
 N Mean SD N Mean SD N Mean SD 
Underweight 1.0 17.0  9.0 24.5 12.3 10.0 23.8 11.9 
Normal 40.0 1.6 5.5 40.0 12.4 10.4 80.0 7.0 9.9 
Overweight 40.0 4.8 12.1 17.0 4.2 8.9 57.0 4.6 11.2 
Obese 13.0 -6.1 17.3 12.0 3.4 10.5 25.0 -1.56 15.0 
Total 94.0 2.0 11.3 78.0 10.6 12.0 172.0 5.9 12.4 

BMI, Body mass index; OST, Opioid substitution treatment. 
 

Figure 1a illustrates the trends of weight change during treatment across BMI categories in the 

total sample. Out of 10 participants in the pre-treatment underweight category 6 (60%) normalized 

their weight, whereas 3 (30%) became overweight. Furthermore, 32 participants out of 80 (40%) 

who had normal pre-treatment weight moved to the overweight and obese categories, whereas 

31.6% of the overweight participants became obese. On the contrary, around 28% of the initially 

obese participants moved to the overweight and normal BMI categories during treatment.  

 
Figure 1a: BMI changes pre- and during treatment (n=187) 
Pre-treatment BMI (Horizontal), post-treatment BMI (Vertical). Values are presented as 
percentages 
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Percentages of participants changing BMI category post-treatment are illustrated in Figures 1b and 

1c. The weight gain trend was more accentuated in the rehabilitation group compared with the 

OST group. Three participants out of 9 in the underweight category became overweight (33.3%). 

Moreover, the majority of the participants; 26 out of 40 (65%) within the normal weight BMI 

category in the rehabilitation group moved to the overweight and obese category post treatment, 

as opposed to 6 out of 40 participants (15%) in the OST group. Furthermore, 35.3% and 30% of 

the participants in the overweight BMI category from rehabilitation and OST groups respectively 

became obese. Finally, 30.8% and 25% of the obese participant in OST and rehabilitation 

respectively moved to the overweight and normal weight BMI categories.   

 

 
Figure 1b: BMI changes pre- and during OST (n=97) 
Pre-treatment BMI (Horizontal), post-treatment BMI (Vertical). Values are presented as 
percentages 
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Figure 1c: BMI changes pre- and during rehabilitation (n=90) 
Pre-treatment BMI (Horizontal), post-treatment BMI (Vertical). Values are presented as 
percentages 
 

The bivariate associations between sociodemographic, drug use and treatment method, nutrition 

and lifestyle practices, and weight gain are illustrated in Table 4. The number of treatment attempts 

and duration of current treatment were significantly lower among participants who reported weight 

gain. Furthermore, more participants reporting weight gain were in rehabilitation treatment 

compared with OST and were currently using medications. Finally, pre-treatment BMI was 

significantly associated with weight gain in the studied sample. No significant associations were 

observed with other lifestyle practices. 
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Table 4: Bivariate analysis of demographics, drug use, treatment methods, anthropometrics, nutrition and 
lifestyle practices with weigh gain (n=172) 
 No weight gain (n=60) Weight gain (n=112) p-value 
 Mean SD Mean SD  
Age in years 33.2 8.1 31.8 8.5 0.309 
Duration of drug use (years) 12.5 8.3 10.9 6.6 0.197 
Number of previous treatment 
attempts 

2.6 5.0 0.9 1.8 0.022* 

Duration of current treatment 
(months) 

25.5 27.4 16.6 20.1 0.030* 

Energy (Kcal/Kg) 36.0 20.3 31.3 16.0 0.108 
Protein (g/Kg) 1.1 0.6 1.0 0.6 0.220 
Fiber (g) 21.9 13.1 22.4 11.3 0.772 
 % from total calories SD % from total calories SD  
Carbohydrate  48.6 9.7 49.6 10.4 0.578 
Added sugar  2.8 4.0 2.5 3.3 0.673 
Fat  38.7 9.4 38.1 10.1 0.693 
 N % N %  
Educational level 
Illiterate  2.0 3.3 8.0 7.1 0.735 
Elementary/intermediate  23.0 38.3 43.0 38.4 
Secondary  16.0 26.7 32.0 28.6 
University  19.0 31.7 29.0 25.9 
Type of treatment 
OST  43.0 71.7 51.0 45.5 0.001* 

Rehabilitation  17.0 28.3 61.0 54.5 
Current use of antidepressants  11.0 18.3 28.0 25.0 0.347 
Current use of antipsychotics  16.0 26.7 45.0 40.2 0.095 
Current use of epilepsy/bipolar 
medications 

10.0 16.7 25.0 22.3 0.432 

Current use of any medications  24.0 40.0 58.0 51.8 0.152 
Pre-treatment BMI (kg/m2) 
 Underweight (%) 0.0 0.0 10.0 8.9 0.003* 

Normal weight (%) 22.0 36.7 58.0 51.8 
Overweight (%) 24.0 40.0 33.0 29.5 
Obesity (%) 14.0 23.3 11.0 9.8 
Food addiction 
No diagnosis met  30.0 52.6 56.0 50.0 0.871 
Diagnosis met  27.0 47.4 56.0 50.0 
Nutrition knowledge 
Poor knowledge  40.0 66.7 78.0 69.6 0.732 
Good knowledge  20.0 33.3 34.0 30.4 
Sleep quality index  
Good sleep quality  18.0 30.0 24.0 21.6 0.265 
Poor sleep quality  42.0 70.0 87.0 78.4 
Physical activity level 
Low  33.0 55.0 54.0 48.2 0.408 
Moderate  16.0 26.7 27.0 24.1 
High  11.0 18.3 31.0 27.7 
OST, Opioid substitution treatment; BMI, Body mass index. * p<0.05 
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Determinants of weight gain are detailed in Tables 5. Weight gain was negatively associated with 

the number of previous treatment attempts (OR= 0.86; CI: 0.74-0.99), duration of current treatment 

(OR= 0.98; CI: 0.96-0.99) and pre-treatment BMI (OR= 0.86; CI: 0.79-0.95).  

 

Table 5: Multivariate logistic regression of determinants of weight gain  
 Weight gain (reference: no) 

  
OR 

95% C.I. 
P-value 

Lower Upper 
Number of previous treatments 0.86 0.74 0.99 0.043 
Duration of current treatment 
(months) 0.98 0.96 0.99 0.015 

Pre-treatment BMI(Kg/m2) 0.86 0.79 0.95 0.003 
Variables included in the model were: number of previous treatment attempts; duration of current 
treatment (months); Energy (Kcal/Kg); type of treatment (reference: OST); current use of any 
medication (reference: no); pre-treatment BMI (kg/m2); food addiction (reference: no diagnosis 
met); nutrition knowledge (reference: good knowledge); sleep quality (reference: good sleep 
quality); physical activity (reference: high). 
OR: odds ratio; CI: confidence interval; OST, Opioid substitution treatment; BMI, Body index 
* p<0.05 
 

Discussion 

The Middle East and North Africa (MENA) region is home to the world's largest producer of 

opioids, as well as to major drug trade routes 48. Subsequently, the region faces a large drug use 

problem due to the increased availability of inexpensive heroin 49. Looking at Lebanon, a part of 

the MENA region, drug abuse has progressed in the country following the civil war due to the easy 

access of drugs, socioeconomic crises, and fragility of the population after the armed conflicts 36. 

At the same time, Lebanon hosts World Health Organization (WHO)-designed knowledge hubs 

related to PWUD for the region 37. Studies examining the nutritional status and lifestyle practices 

of PWUD undergoing treatment for recovery in the MENA region, specifically Lebanon, are 

scarce. Mahboub et al. 35 reported excessive weight gain in addition to poor nutrition knowledge, 

high food addiction level, poor sleep quality, and low physical activity level among PWUD in 

different treatment centers in Lebanon. To our knowledge, the patterns of weight change and 

studying the determinants of weight gain in PWUD undergoing different treatment modalities are 

not addressed in the literature. Such studies are of great importance for the development of health 

intervention programs aiming at improving health status and preventing relapse among this 

population group.  
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Accordingly, this paper pioneers in investigating weight change patterns and determinants of 

weight gain among PWUD in treatment centers in Lebanon. Our sample consisted of 172 male 

participants undergoing either rehabilitation or OST. The main findings reflect that weight gain 

was significantly higher in the rehabilitation group, among people with fewer treatment attempts, 

and people who were either underweight, normal and overweight pre-treatment. Further future 

studies in Lebanon and in the region are warranted for comparability and generalizability of the 

results among all PWUD undergoing treatment for recovery. 

Our results in general show high energy intake and weight gain among the participants in both 

treatment modalities. This finding is supported by many studies showing weight gain and increase 

in BMI among PWUD undergoing methadone maintenance treatment (MMT) 32,50,51 and 

residential rehabilitation 13,52. This increase in weight may be related to engaging in atypical eating 

habits where patients replace their obsession with drugs with that of sweet taste seeking common 

euphoric rewards 3,53, impulsive unhealthy eating patterns following drug cessation leading to 

increased energy intake 54, and the impact of the psychotropic medications prescribed 3,26,55. 

Several studies have also reported that individuals in MMT experience increased consumption of 

sweet and other palatable foods leading to higher energy intakes, thus weight gain and higher BMIs 
(24; 53). Consumptions of sugars has shown to elevate endogenous opiates which is an underlying 

motivational reward mechanism in the brain 56. This suggests that there may be treatment-related 

factors influencing BMI changes and weight gain (53). The link between drugs and food merits 

further investigation as it is still unclear whether taste preference is due to the use of drugs or vice 

versa (24). Furthermore, looking at weight changes across different pre-treatment BMI categories 

and treatment modalities, the majority of the participants who were in the underweight, normal 

and overweight category mainly gained weight during treatment and moved to a higher BMI 

category in both treatment modalities. This shift in the BMI was more predominant in the 

rehabilitation group. Finally, the majority of the participants who were initially obese maintained 

their status. In support to our findings, Peles et al. 51 and Sweeney et al. 25 reported an increase in 

the number of patients categorized as overweight or obese, and a decrease in the number of patients 

categorized as normal weight, nine months post admission to MMT. Moreover, Montazerifar et al. 
50 showed that the percentage of patients in MMT who were initially categorized as being 

overweight or obese remained as such after eight weeks of treatment. In another study, the 

percentage of adolescents in residential rehabilitation treatment centers who are at risk of being 
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overweight (BMI between 85-95% for gender and age) increased from 7.1% to 14.7 % after three 

months of the treatment 57. Treatment for drug use disorder is lifesaving but is associated with 

prevalence of weight gain. Identifying protective factors to decrease the negative clinical risk 

factors is warranted. 

It is worth noting that the majority of observed weight gain and BMI increases among our sample 

was not a function of undernourished drug users moving towards a healthier weight. Evidence 

suggests that unhealthy weight gain in this population is an overlooked problem. Obesity and 

overweight are common among the general population, and are risk factors for several diseases 

like hypertension, diabetes, and cardiovascular disorders 58. Alarmingly, the increment in weight 

gain overtime among MMT patients has been reported to be comparable with that of the general 

population 51. After three years of MMT, the percentage of patients being obese or morbidly obese 

was higher than the percentage of adults in the United States whose weight were categorized as 

such 25. Furthermore, the increase in BMI among adolescents in rehabilitation centers was above 

the expected 10% for a gender and aged matched population 57. The trend of overweight and 

obesity prevalence among PWUD in treatment for recovery is alarming due to its potential 

negative health outcomes.  There is evidence of an increased prevalence of type 2 diabetes, 

hypertension, and hyperlipidemia among PWUD undergoing MMT 25,59,60. This reported increase 

exceeds the general population estimates. However, prospective long-term studies examining hard 

outcomes in this population are scarce. Longitudinal studies examining weigh change patterns, 

characterizing the risk factors linked to weight gain, and looking at the implications of this weight 

gain on health at different treatment intervals are warranted. 

Participants with higher pre-treatment BMI experienced less weight gain during treatment. Similar 

to our results, Peles et al. 51 reported that the BMI of patients categorized as initially high (BMI 

≥27 Kg/m2) in MMT did not change significantly overtime in treatment. Furthermore, studies on 

normal populations reported that thin individuals can gain weight more easily than obese 

individuals 61. Future studies on the association of pre- treatment BMI among PWUD in recovery 

are warranted for generalization of results. 

In our study, participants in rehabilitation had a more significant weight gain than people receiving 

OST. To our knowledge no studies in the literature compared the two types of treatments in terms 

of weight gain. A possible explanation is that OST is an unsupervised program where participants 

return home after receiving their dose of treatment, hence they might not be fully complying to 
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abstinence of drugs leading to decreased food consumption and irregular eating patterns 4. 

Furthermore, our unpublished data on PWUD undergoing OST in Lebanon revealed that the 

majority of the participants experienced dysfunctional family relationships, criminal justice 

involvement and insufficient income, all of which make eating healthy a challenge and exacerbates 

food insecurity. On the other hand, residential treatment centers are strictly supervised so that 

complete abstinence of drugs is secured. Participants follow a disciplined routine having three 

communal meals at fixed times and a structured physical activity program 13 Mahboub et al., 33. 

Given this, one would assume that this might be ideal to get people in shape, but binging on sugary 

and high fat foods as a compensation for the drug and out of boredom from the strict environment 

has been observed 33,62.  Another explanation to this higher weight gain is the highly processed 

foods offered instead of healthy options due to limited financial resources of these institutions 33,53. 

Finally, weight gain is perceived by underweight participants as a healthy indicator that was 

targeted and well received in the early phases of the treatment 32,33. In spite of this significant 

difference in weight gain across treatment modalities, in the multivariate analysis the type of 

treatment did not show to be an independent determinant of weight gain among this population 

group. This could be attributed to the small sample size in each group. Future studies are warranted 

to further investigate whether there is a need to tailor different intervention programs addressing 

all risk factors associated with weight gain, based on the type of treatment offered. Rehabilitation 

centers provide a stable environment to target health risk behaviors among a homogenous 

population with common features and support system. On the other hand, OST could benefit from 

a more personalized approach intervention educating patients on coping mechanisms with no 

direct supervision.  

The number of previous treatment attempts and duration of treatment were negatively associated 

with weight gain. Our qualitative research with PWUD in rehabilitation centers revealed that 

participants after several treatment attempts become aware of the weight gain that they will face 

in the early phases of rehabilitation and of the difficulties in losing it at later stages. As a result, 

they become more vigilant to the binging on foods 33. Moreover, it is possible that the weight 

acquired during the previous treatment attempts, made it harder specifically for obese and 

overweight participants to gain further weight 61,63. These findings need to be further explored as 

they could inform weight management prevention efforts in this population. Furthermore, 

participants with previous exposure to weight gain may provide positive peer support to cope with 
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cravings. Their preset knowledge of the obstacles faced in weight loss in later stages of the 

treatment is likely to insure better coping strategies in the weight gain intervention among their 

peers. Furthermore, and in support to our results, studies show that changes in weight and eating 

behaviors differed by the stage and duration of recovery (1;13). Regaining weight lost in active drug 

use was dominant in the early phases of treatment and exceeded the weight lost during substance 

abuse (13). This increase in food intake, thus weight, may be due to the need to maintain body 

weight to its suitable biological level, or to the compromised neurobiological system which makes 

food a compensation for the drug 64. The dysfunctional eating practices and cravings improve in 

mid and later recovery phases, where the weight gained becomes a concern and a cause for anxiety 

and distress (1). This finding should be confirmed by longitudinal measured weights in treatment 

centers and may suggest that any intervention among this population group should take the 

recovery stages into consideration. 

Looking at other nutrition and lifestyle practices, our findings showed that nutrition knowledge, 

food addiction, physical activity level, and sleep quality were not associated with weight gain. 

Similarly, Sason et al. 65 showed that nutrition intervention programs among patients undergoing 

MMT led to increased nutrition knowledge without showing weight loss or changes in BMI. In 

contrast, Peles et al. 51 showed that subjects undergoing MMT with a high BMI scored lower on 

knowledge about healthy diet as compared with those with lower BMI. Furthermore, the evidence 

regarding the association between nutrition knowledge and healthy weight is inconclusive in the 

general population. Obese individuals and those of healthy weight had comparable levels of 

nutrition knowledge, suggesting that there may be other factors accounting for the higher BMI 66. 

While education and knowledge provide the skills to choose better food options, it has been 

suggested that knowledge alone, albeit necessary, is typically insufficient to facilitate behavior 

change 67. Addressing personal, behavioral and environmental barriers to dietary behavior change 

is an important component, in addition to nutrition knowledge, in any future health promotion 

model among this group 68. 

Food addiction was another factor that did not show an association with weight gain in our study. 

Literature shows conflicting results regarding correlation of food addiction and weight gain among 

overweight and obese individuals in the general population 17,69,70. Pursey et al. 71 reported that 

24.9% of obese and overweight individuals had food addiction as compared to 11.1% in healthy 

weight persons. To our knowledge, there are no studies associating food addiction and weight gain 
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among PWUD. Drug use and food addiction have similar neurobiological pathways regarding 

expressions of dopamine. Repeated exposures to high sugar and high fat foods reduce dopamine 

release triggering the need for higher intakes, thus weight gain 71,72. Although food addiction is 

more prevalent in participants with obesity, it has also been observed in a range of weight classes 
73. Thus, obesity should not be used as proxy for food addiction and longitudinal studies are needed 

to determine the temporal relation between food addiction and weight gain. 

Furthermore, physical activity was not associated with weight gain among our sample. Physical 

activity has been advocated as a key behavioral component in prevention of weight gain in the 

general population 74,75. The most consistent finding in cross-sectional studies indicates that a large 

volume of physical activity is associated with less weight gain 76-78. On the other hand, randomized 

trials with physical exercise intervention show inconsistent results about this association 79. 

Physical activity as a determinant of weight gain in PWUD undergoing treatment for recovery has 

not been addressed. One explanation for the lack of association seen in our sample could be due 

to the fact that it was not quantitatively measured but assessed using questionnaires depending on 

the participants’ recall. Another explanation could be the high energy intake among PWUD in 

treatment 33. Physical activity in PWUD undergoing treatment has shown extensive benefits in 

terms of reducing withdrawal symptoms, anxiety and depression 80,81. Further longitudinal studies 

exploring the benefits of physical activity on weight gain reported in this population group is 

important. Moreover, investigating changes in body composition, specifically increases in muscle 

mass, from physical activity should be investigated. Rehabilitation centers are controlled 

environments for implementing behavioral changes and acceptance of healthy lifestyle 

intervention programs including structured physical activity and adequate nutritional meals as 

compared to OST centers. 

Finally, no association was seen between weight gain and sleep. The sleep of PWUD in treatment 

for recovery has received little attention. The dearth of studies mainly emphasizes on patients 

undergoing MMT showing poor quality and quantity of sleep arising from psychopathological 

problems or the methadone itself 82,83. The published literature shows conflicting results supporting 

the association between sleep and weight gain in adults. Cross sectional studies support the 

association between weight gain and poor sleep quality, whereas longitudinal studies have 

conflicting results with some showing diminishing association over time 84,85. Individuals who are 

short sleepers do not continue to gain weight linearly over time 86. In order for short sleep to predict 
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any physiological or behavioral change, the longitudinal time frame of the study would need to 

start at the beginning of the short sleep transition of the individual87. This could support our results 

as the sleep deprivation of PWUD starts during active drug use and continues across treatment. 

The weight gain observed could be attributed to the association with poor sleep quality at the 

beginning of the sleep deprivation and not at the time of the data collection. A possible mechanism 

attributed to this weight gain is that lack of sleep leads to hormonal imbalances with decreases in 

leptin and increases in ghrelin, leading to increases in food intake 88. Sleep as a determinant of 

weight gain among PWUD in treatment centers has not been addressed. Further studies are 

warranted to confirm its association with weight gain over time. 

 

Strengths and limitations 

This study pioneers in exploring the weight change patterns and identifying the determinants of 

weight gain reported among PWUD undergoing treatment for recovery in the MENA region, 

specifically in Lebanon. Moreover, it fills a gap in the literature identifying weight change patterns 

across BMI categories and quality of sleep specifically in rehabilitation centers. Drug use has 

progressed tremendously in Lebanon after the civil war due to a more permissive sociocultural 

context. Furthermore, growing demands on the treatment centers in the country has been observed 

lately, mainly due to the ceasing of all judicial decisions against persons opting for treatment 36. 

For these given reasons, addressing this population group is of importance aiming at developing 

health intervention programs tackling risk factors associated with the increase in weight gain 

observed. This study thus provides useful information in this regard. Also, this study fills a gap in 

the literature comparing the two treatment modalities. This may play an important factor in 

customizing intervention programs offered based on the type of treatment.  

On the other hand, this study has some limitations. First, one important limitation is that the weight 

gain seen in our sample was reported and not measured. This study is a cross-sectional one and the 

participants were met for the first time during the data collection. Second, although the assessment 

tools used such as the YFAS 43, PSQI 44 and IPAQ 45 were validated, further validation among the 

population of PWUD is warranted, and the information provided is not measured, rather is on a 

recall basis. Third, poor lifestyle factors including alcohol and cigarette smoking were not 

adequately addressed in this study and maybe contributing factors to weight gain. Fourth, the 

dietary intake was measured once by 24- hour recall. This might not be representative of the 
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participants’ usual intake, and is subject to recall and social desirability bias 89. Fifth, female 

participants were not represented in the sample due to the limited number of female residential 

treatment centers and the fear of stigmatization among the OST group. Finally, we used the 

stepwise method in the multivariate regression analysis. This could be debated by the fact that it 

is recommended in exploratory and predictive research, where subject matter knowledge is limited 

like our study 90. The interpretation of results should only be preliminary and should not assign 

meaningfulness to the order of variable entry and selection 91. 

 

Future studies 

Comparative studies between Lebanon and elsewhere should be conducted to assess whether our 

findings are shared features among PWUD in treatment for recovery and not specific to the 

Lebanese population. Furthermore, longitudinal studies examining the implications of the weight 

gain on diseases risk factors and hard outcomes among this population group at different treatment 

intervals are warranted. In addition to this, future studies investigating determinants of weight gain 

in each treatment modality separately are warranted. Moreover, validation of the tools used among 

PWUD is of importance for future research among this population group. Additionally, 

retrospective studies examining weight change from the time of initiation of poor sleep during 

active drug use and across treatment to confirm association. Finally, studies aiming at the 

development of health interventions targeting the significant weight gain during treatment from 

drug use disorder are of great importance.  

 

Conclusion 

Treatment from drug use is lifesaving, but is associated with meaningful weight gain that might 

lead to health risk factors. This weight gain was higher in the rehabilitation group and among 

people in the underweight, normal and overweight BMI categories. PWUD in treatment for 

recovery are a vulnerable group with poorly served needs. Treatment centers could benefit from 

further improvement to better serve their patients’ needs, particularly with regards to nutrition and 

lifestyle parameters.  Developing health promotion programs with the aim of improving the 

treatment process, diminishing health risk factors and preventing relapse is of great importance.  
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In Lebanon, recently, there has been a growing demand on Substance Use Disorder (SUD) 

treatment centers, reflective of the growth of drug use in the country. A combination of factors 

including the civil war and the near hibernation of the government apparatus has delayed the 

development of specialist services including substance use treatment. The scarce available data on 

practices applied in drug treatment centers focus on the implementation of harm reduction services 

to limit the spread of infectious diseases and levels of criminality among this population group 

(MENHARA, 2021). To our knowledge, there is a dearth of studies comprehensively assessing 

lifestyle practices and health risks among PWUD in treatment. Addressing this issue is of great 

importance as findings might have implications on the health status of the individuals and may be 

used for further education and intervention in SUD treatment. 

In this thesis, we collected dietary, anthropometric, biochemical, and lifestyle data from a sample 

of PWUD undergoing treatment in OST and rehabilitation centers in Lebanon, and explored their 

practices qualitatively and quantitatively. We assessed the differences in these practices across the 

two treatment modalities. We also investigated the patterns and determinants of weight gain seen 

in PWUD undergoing treatment for recovery. We open this chapter by presenting the main findings 

of the thesis, followed by the methodological limitations, strengths of the study and implications 

for future research. Finally, we conclude with future health promotion recommendations to be 

implemented in SUD treatment centers in Lebanon.  
 

Main Findings of the Thesis 

 

• Drug use is characterized by a chaotic lifestyle with poor food intake, disrupted sleep, and low physical 
activity, moving to a more disciplined routine during treatment, coupled with improvements in the 
anthropometric and metabolic parameters of PWUD.  

• Weight gain and poor sleep occur among the majority of the participants during treatment, significantly 
higher in the rehabilitation centers. 

• Higher weight gain in the rehabilitation group is seen among people in the underweight, normal, 
overweight and obese BMI categories.  

• Weight gain was negatively associated with the number of previous quit attempts, duration of current 
treatment and pre-treatment BMI. 

• Low physical activity levels are found among the majority of the participants, significantly lower among 
PWUD undergoing treatment in OST as compared to rehabilitation centers. 

• Poor nutrition knowledge and high food addiction are observed among the majority of the participants, 
without significant differences between PWUD undergoing treatment in rehabilitation and OST centers. 

• Challenges faced in rehabilitation centers:   
- Increased food intake and weight gain that is perceived as a health indicator and the sole distraction 

from drugs posing health implications and risk of relapse. 
- Lack of variety of physical activity programs, not taking the motivational differences among the 

participants into consideration. 
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Nutritional status and eating habits of people who use drugs and/or are undergoing treatment 

for recovery: A narrative review 

In Chapter 2, PubMed, Google Scholar, Science Direct, and Medline were searched for articles 

addressing the nutritional status and dietary habits of people actively using drugs and those in 

treatment. In this work, we reviewed 91 studies, where we opted for a qualitative synthesis given 

the diversity of topics in this field with few studies targeting each, making statistical combination 

difficult.  

Substantial evidence supports decreased food intake, irregular eating patterns, and increased 

preference for sweet taste among PWUD. Furthermore, an inverse correlation between drug use 

and body weight and BMI was noted. This correlation was modulated by the high frequency and 

the route of administration of the drug. Plasma and dietary micronutrients were shown to be below 

the recommended levels.  

Regarding users in treatment, scarce available data indicate improvements in the anthropometric 

and metabolic parameters when initiating treatment, but with micronutrients remaining under the 

recommended intakes. An increase in weight is noted, which might pose negative health 

implications. Concerns about weight gain, especially among females, in recovery is seen as a 

potential risk factor for relapse. All of the above factors draw attention to the importance of proper 

comprehensive nutrition care being provided for drug users and in treatment centers. 

 

People who use drugs in rehabilitation, from chaos to discipline: Advantages and pitfalls: A 

qualitative Study 

In Chapter 3, we pioneered in qualitatively exploring the dietary intake, sleep, and physical 

activity of PWUD undergoing treatment in rehabilitation centers in Lebanon, aiming to generate 

information for the development of a future intervention program in these centers.  

We found that rehabilitation centers enforce a disciplined routine lifestyle practice in terms of 

nutrition, sleep, and physical activity that was appreciated by most participants. Yet, this strict 

regimen was viewed as suboptimal as it should address individuals’ preferences and needs in terms 

of binge eating, lack of sleep, and type and frequency of physical activity offered. Furthermore, 

follow-up treatment in the community, providing a continuity of care, at the end of the 

rehabilitation period was also expressed as a need among most of the participants. This study sheds 
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light on the importance of backing up these findings quantitively due to the absence of any relevant 

data in this population group. 

 

Nutritional parameters and lifestyle practices of people who use drugs undergoing treatment for 

recovery in Lebanon: A descriptive study 

In Chapter 4, we assessed the nutritional status, anthropometric measures, dietary intake, nutrition 

knowledge, food addiction, and biochemical profiles, as well as sleep and physical activity of 

PWUD undergoing treatment for recovery in Lebanon. Furthermore, we explored major 

differences in these parameters between the two offered treatment modalities: (extramural) OST 

and (intramural) rehabilitation.  

Our results showed that PUWD undergoing treatment for recovery were subject to excessive 

weight gain that was significantly higher among those undergoing rehabilitation. Poor sleep quality 

was also significantly higher in the rehabilitation group, whereas physical activity was lower in 

the OST centers. Finally, poor nutrition knowledge and high food addiction level were seen in both 

treatments with no significant difference between them. 

These practices should be investigated by future studies in other countries in the region, to explore 

whether they are shared features among this patient population or unique characteristics of PWUD 

treated in Lebanon. Furthermore, it is important to assess the health impact of these practices 

among this population group. 

 

Patterns and determinants of weight gain among people who use drugs undergoing treatment 

for recovery in Lebanon 

Weight gain and poor lifestyle practices in healthy individuals have been attributed to increased 

risk of chronic diseases such as diabetes, cardiovascular diseases, and psychological disorders. In 

Chapter 5, we aimed to examine the patterns and extent of weight change in PWUD undergoing 

treatment for recovery in Lebanon. Moreover, we explored the differences in these variables 

between people receiving OST and those undergoing rehabilitation, and aimed to explore the 

determinants of weight gain in this population.  

Looking at weight changes across different pre-treatment BMI categories and treatment 

modalities, our results showed that the majority of the participants who were initially in the 

underweight, normal, and overweight categories mainly gained weight during treatment and 



147 
 

moved to a higher BMI category in both treatment modalities. This shift in the BMI was 

significantly higher in the rehabilitation group. On the other hand, the majority of the participants 

who were initially obese maintained their status. We also found that the number of previous 

treatment attempts and duration of treatment were negatively associated with weight gain. Such 

data are crucial for weight normalization in underweight patients and obesity prevention in others 

to assess the long-term health impact and decrease the risk of non-communicable diseases among 

this population group. 

 

Strengths of the studies 

This thesis pioneered in assessing the nutritional, lifestyle and biochemical parameters of PWUD 

undergoing treatment for recovery in Lebanon and the Middle East region qualitatively and 

quantitatively. Additionally, it explored the weight change patterns and identified the determinants 

of weight gain reported among this population group. Accordingly, this work fills a gap in the 

international literature in terms of exploring health-related parameters in PWUDs undergoing 

treatment for recovery and comparing these parameters between patients undergoing different 

treatment modalities where striking dissimilarities were highlighted. We strived to recruit a large 

sample despite challenges faced, as this topic is considered a taboo in the region, making the access 

to treatment centers difficult. Furthermore, data collection was conducted by licensed dietitians, 

nurses, and phlebotomists, using validated questionnaires, that were appropriately translated to 

Arabic. 

 

Methodological limitations 

It is important to acknowledge that there are several limitations with the studies conducted to 

produce this thesis. Female participants were less represented compared with males and this is due 

to the limited number of rehabilitation centers in Lebanon accommodating females and the fear of 

stigma among females receiving OST. Second, the pre-treatment weight, BMI, change in usual 

dietary intake (a component of the SGA), sleep, and physical activity were reported by the 

participants and not measured. Despite the importance of reported data in exploratory studies, these 

parameters should be further examined using other techniques. Similarly, dietary intake was 

measured using a single 24-hour dietary recall which might not reflect the usual food intake, but 

might generate some insights on the intake of the participants. Third, no baseline data for 
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biochemical and nutritional parameters were present to compare our results and explore the impact 

of the treatment due to the cross-sectional design of the study. Fourth, it is possible that, because 

participants were still actively involved in the rehabilitation services when collecting the data, their 

responses may have been more socially desirable to avoid conflict with their host institution. Fifth, 

alcohol and cigarette smoking were not addressed and may be a contributing factor to the weight 

gain observed. A further limitation is that the Arabic versions of the translated questionnaires used 

in the study still need to undergo psychometric validation for future use. Moreover, this study 

would have benefited from a comparison against an aged-matched control group; nevertheless, 

this was impossible due to the lack of data regarding the variables studied in the general Lebanese 

population. Finally, the social and economic hardships that Lebanon is facing pose further 

challenges to the participants affecting their nutrition and lifestyle factors. Hence, the 

generalizability of our results may be limited and future studies in other countries will confirm 

whether our findings are shared features among this population, or unique characteristics of 

PWUD treated in Lebanon. 

 

Current practices in substance use disorder treatments 

SUD is a serious concern to societies due to the negative health, social, and economic effects on 

the development of communities (Karajibani et al., 2014). Specifically, SUD is marked with 

numerous potentially harmful habits leading to deteriorating effects on health and quality of life. 

Despite this, it is still one of the most common mental health problems in the western world with 

a significant level of unmet treatment need (Copeland & Martin, 2004; Pathare et al., 2018; Walker 

et al., 2015). Substance use has a tipping point that leads to pursuing treatment due to a variety of 

internal and external motives like acknowledgement of the negative physical and psychosocial 

consequences of drug use, fear, legal pressure, and family and peer motivation (Daley, 2013). 

Accepting SUD as a health concern resulted in the provision of different types of treatments for 

different groups in the community. The early efforts for drug treatment were mainly based on 

short-term detoxification and residential treatment, while the recent methods of drug treatment are 

more based on opiate maintenance therapies and harm reduction programs (Alam-Mehrjerdi et al., 

2015). While treatment interventions vary, there is a growing need for effective substance use 

treatment as the field lacks consensus-based best practice treatment guidelines (de Andrade et al., 

2019). The effectiveness of treatment programs for SUD is not only measured by how well they 
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succeed in reducing or eliminating substance use, but also by how well they succeed in improving 

other aspects of clients' lives (McLellan et al., 1996). Three outcome criteria are used for judging the 

effectiveness of treatment from SUD: 1) reduction in substance use, 2) improvement in personal health 

and social function, and 3) reduction in public health and safety risks (Prendergast et al., 2001). 

Evaluating and comparing the effectiveness of different treatment services face challenges as the 

outcomes measured vary from abstinence, reduction in substance use, and harm reduction based 

on the treatment modality.  

Moderate quality evidence shows improvements in substance use, mental health, social 

functioning, and perceived quality of life outcomes in residential treatment centers (Cleary et al., 

2009; Drake et al., 2008). The best practice approach followed in these centers is the one that aims 

to improve the overall health and wellbeing of the individual beyond substance dependence, and 

provides continuity of care post-discharge (de Andrade et al., 2019).  

Improving the health behaviors of people accessing SUD treatment should continue to be a priority 

for service providers (Kelly et al., 2021). Individually tailored interventions that combine guidance 

on exercise, diet, and smoking cessation show promise in addressing health promotion in PWUD 

undergoing treatment. Integrating such programs into contemporary treatments enhanced 

evidence-based practice in SUD treatment (Juel et al., 2017). 

Moreover, methadone and buprenorphine treatment show statistically significant improvements in 

opioid use, psychiatric status, and quality of life of PWUD in treatment (Maremmani et al., 2007; 

Simpson et al., 1997). 

 

The science–practice gap in substance use treatment 

Although substance abuse professionals are generally open to new and better effective therapeutic 

methods, most evidence-based treatments and innovations in substance abuse treatments do not 

easily find their way into practice, yielding a widely acknowledged gap between science and 

standard practice (Miller et al., 2006). Subsequently, one of the foremost goals for the new 

millennium for the National Institute on Drug Abuse (NIDA) is the improvement of substance use 

treatment nationwide with the use of science as the vehicle (Khalsa et al., 2008). Most of these 

activities focus on both pharmaceutical and psycho-social therapy-based interventions (Compton 

et al., 2005). Overall, these protocols test the use of mixed medication therapies, motivational 

enhancement therapies, and motivational incentives (Hanson et al., 2002).  
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In addition to this, client physical health is recognized as integral background information needed 

in the treatment assessment (Barker et al., 1993). The clients’ health status at treatment entry has 

been shown to predict subsequent health status following substance use treatment (Joe et al., 2019). 

Furthermore, poor health status might be considered as a barrier to treatment engagement. 

Additionally, indicators of poor well-being have been viewed as potential factors in relapse. Drug 

treatment programs may be interested in evaluating the health problems of their clients as this may 

provide material for discussion in counseling showing that the counselor and treatment program 

are interested not only in the client's drug problems, but also the client's overall health (Newman, 

1997). 

Recently, there is a focus in the mental health literature on implementing integrated lifestyle 

interventions as part of routine care of PWUDs undergoing treatment for recovery (Deenik et al., 

2020). Such interventions are increasingly being recognized as important components of treatment 

for this vulnerable population, yet translating this evidence into a feasible and sustainable system 

implemented in clinical care is challenging (Suetani et al., 2016). Developing an implementation 

framework to support such change must be an urgent priority if we are to bridge the huge gap 

existing (Stewart, 2015). For example, in the United States, community-based treatment programs 

that provide most of the drug abuse treatment services have faced many obstacles in implementing 

research in clinical settings resulting in limited exchange of knowledge between researchers and 

clinical practitioners (Brigham et al., 2009). The successful development and implementation of a 

new behavioral treatment can be conceptualized as progressing through several stages of science, 

to dissemination, and finally, adoption (Institute of Medicine, 1998). It requires more 

understanding of the patients’ needs, in addition to identifying facilitators and barriers experienced 

by both users and health providers (Brigham et al., 2009). Lack of preparation and hesitation of 

providers to adopt and implement science-based innovations can be due to several factors 

including: limited understanding of potential benefits, insufficient resources or expertise, and lack 

of tolerance necessary for full maturation of payoffs (Dwayne Simpson, 2009; Saloner et al., 

2018). Moreover, other organizational change research has identified the need to reduce cynicism 

among employees through role modelling by transformational leaders (Bommer et al., 2005). 

Furthermore, dissemination of knowledge-focused material and workshops, as the sole 

components of an intervention, are relatively ineffective in helping practitioners gain proficiency 

in new approaches (Davis et al., 1995). To acquire new behavioral skills, proper training, feedback, 
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and supervision are required from expertise in the field (Miller et al., 2006). Moreover, physicians 

and programs with any involvement in research are more likely to adopt treatment innovations 

(Forman et al., 2001; McGovern et al., 2004). Finally, funding sources often provide little support 

for practitioners in learning new approaches, and most training is done on-the-job (Miller et al., 

2006). 

Bringing researchers and practitioners together to discuss issues, conducting research projects in 

community clinics, and producing materials for staff training are a start, but are not sufficient 

preconditions to change the system. A tremendous amount of training will be needed to initiate 

and maintain new practices. Policy change, political will, and funds are necessary to push this 

agenda forward. Blending science and practice is far from a done deal and cautious optimism is 

warranted (Rawson et al., 2002).  

In planning health promotion interventions, conducting a (health) needs assessment is an essential 

first step. Our findings in this research shed the light on important needs to be addressed in terms 

of weight gain, food addiction, nutrition knowledge, and quality of sleep among PWUD in 

treatment centers in Lebanon. Furthermore, this research identified some barriers to adapting 

healthier lifestyle behaviors addressed by the participants and health care providers such as 

uncontrolled meal portions, unhealthy food choices, lack of variation in physical activity programs, 

and limited funds for having a nutritionist as part of the health care team. Moreover, it proposed 

some of the expectations of the participants in terms of lifestyle intervention programs. This data 

fills an important gap in the literature about the needs of this population group in the region; hence, 

providing the foundation of a framework for a health intervention program targeting nutrition and 

lifestyle practices of PWUD in treatment in Lebanon.  

 

Burden of non-communicable diseases in substance use disorder treatment 

Although mortality rates among PWUD are extremely high, studies show that a large proportion 

will survive to an age where non-communicable diseases become the main cause of death and 

morbidity (Lewer et al., 2020). Cause-specific mortality can be difficult to interpret as SUD itself 

is a non-communicable disease, but the majority of morbidity and mortality in this population is 

related to long term diseases such as cardiovascular and respiratory disorders and not drug itself 

(Lewer et al., 2019). The health needs of people with SUD or in treatment at later stages are likely 

to relate primarily to non-communicable diseases, rather than infections or drug-related factors 
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(Lewer et al., 2020; Peles et al., 2016). Accordingly, an additional burden of morbidity is becoming 

realized among those recovering from substance use disorders. Causes of death shifted from 

communicable to non-communicable diseases that occurred later in life (Rehm & Probst, 2018). 

Emerging evidence shows that people in SUD treatment have a poor life expectancy that is largely 

attributed to non-communicable diseases, particularly related to poor cardio-metabolic health 

(Matthews et al., 2021). Modifiable cardiometabolic risk factors, such as physical inactivity, 

smoking, and dietary risks contribute significantly to these negative health outcomes (De Leon & 

Diaz, 2005; Peles et al., 2016; Teasdale et al., 2019). Despite the fact that SUD treatment presents 

an opportunity to address health, holistically, available evidence shows that people often continue 

to adopt lifestyle behaviors that are health damaging during treatment (Comiskey et al., 2009; 

Zirakzadeh et al., 2013). SUD treatment might present an overlooked opportunity to improve 

patient outcomes, specifically those affected by non-communicable diseases, Hence, assessing and 

addressing nutrition and lifestyle practices among this population group is of great importance as 

it might predict subsequent health status following substance use treatment.  

However, environmental differences between treatment modalities might influence the 

effectiveness of a health promotion program. Despite the evidence supporting OST treatment as a 

public health measure preventing the spread of diseases, the published literature is not yet clear on 

what is the optimal framework that might include intervention programs due to lack of control on 

external factors influencing patients’ behaviors. This knowledge would be of great benefit for 

policy makers and treatment providers in order to promote effective interventions that would 

contribute towards the improvement of users’ quality of life (Kourounis et al., 2016). On the other 

hand, rehabilitation centers provide a stable environment to target these multiple health risk 

behaviors under controlled condition of the participants daily lives (Kelly et al., 2015). 

Little is known about the extent of metabolic abnormalities and their predictors among PWUD in 

treatment in Lebanon and the region. Our unpublished data revealed that 22.7% of the participants 

were diagnosed with metabolic syndrome (MS). MS represents a cluster of modifiable 

cardiovascular risk, which if not treated, can lead to an emerging clinical challenge in non-

communicable diseases.  This thesis has already established the need for dietary and lifestyle 

modifications paving the way for future studies examining the association between these lifestyle 

habits and the occurrence of MS in this population group. The implementation of primary 
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prevention methods like routine screening and multidisciplinary management of medical and 

behavioral conditions should be recommended. 

 

Substance use disorder treatment in Lebanon: Perceptions of health care providers and 

program directors 

Looking at treatments for substance use offered in Lebanon, the main objectives of the in-patient 

rehabilitation programs centers are long lasting abstinence, minimizing medical and social 

complications resulting from substance use, and reintegration of the patient in the main stream 

society. Support groups and education sessions on the psychology of addiction is provided to the 

patients’ friends and families within the framework of a holistic approach to SUD treatment. This 

multidisciplinary approach is achieved by a team of physicians, psychotherapists, and social 

workers. 

Close attention is paid to dealing with abstinence from drug use, but the effect of abstinence on 

weight gain and lifestyle practices is not addressed; this problem is multifactorial. Our unpublished 

qualitative information collected from health care providers in rehabilitation centers indicate that 

they are aware of the future health consequences of weight gain during treatment but claim that 

this is not the main target of the treatment: “We can help if possible but this is not our 

responsibility”. Moreover, the patients’ families express joy and content with the weight gain seen 

making it difficult for the health care providers to address it as a problem: “We do not want a clash 

with the family”.  

Moreover, treatment providers expressed surprise towards our results showing low participation 

in physical activity claiming that it is offered for all. Tailoring physical exercise interventions to 

the unique needs and preferences of the SUDs people under treatment was met with sarcasm when 

suggested. “We are not a gym to choose what they like” was the response, even when we mentioned 

that this is a crucial element for successful exercise intervention (Abrantes et al., 2011) and that 

the person-centered approach might be effective, because of the participants’ varying fitness levels 

and underlying medical conditions (Kremer et al., 1995; Thompson et al., 2020).  

On the other hand, the concept of harm reduction has slowly been gaining ground in the MENA 

region despite strong resistance from local authorities and traditional drug treatment centers. This 

effort brought forward opioid substitution in Lebanon in 2011. The introduction of OST to 

Lebanon has had a significant impact on the clinical practice in a short period of time, yet it has 
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been difficult to prove this success due to the absence of reliable figures on the opioid problem in 

Lebanon (Karam et al., 2010; Karam et al., 2004). OST centers in Lebanon rely mainly on 

pharmacotherapy with psychologists and psychiatrists offering evidence-based behavioral therapy 

only in indicated cases. OST life also has a darker side, as the treatment does not automatically 

rehabilitate the client. Contrary to rehabilitation centers, less weight gain or even weight loss was 

seen among our sample population. Despite the control measures and sanctions that centers try 

hard to apply, a big percentage of buprenorphine users continue to use illicit drugs often leading 

to decreased food consumption and disrupted eating patterns at the early stages of treatment (Uhl, 

2007). Moreover, the economic hardships and financial burdens to support their families may be 

a major contributing factor (Alves, 2011). At later stages, addressing weight gain issues with the 

patients who are seeking treatment is not a priority as it might discourage them from continuing 

the treatment: “Our priority is to stabilize the patient, later if he addresses weight gain issues, he 

can be referred to a social worker to discuss it”. 

Moreover, OST participants were less engaged in physical activity as compared with participants 

undergoing rehabilitation. This is attributed to the lack of physical activity programs offered in 

OST and it being an external individualized effort. The individual recovering from SUD needs to 

be made aware of the physical and mental benefits of exercise (Kremer et al., 1995).  

Looking at the poor sleep quality of PWUD in rehabilitation and OST centers, it can only be 

hypothesized that it is attributed to the drug withdrawal symptoms as no scientific evidence is 

presented in the literature. 

 

Implications of the findings in clinical practice  

Preventing weight gain, increasing physical activity, and enhancing quality of sleep in SUD 

treatment is important to prevent future health consequences and risk of relapse. Therefore, we 

suggest it is necessary for treatment centers to assess the nutritional and lifestyle practices of their 

patients and subsequently implement evidence-based health promotion intervention programs. 

These programs aim at increasing nutrition knowledge and guide patients to adopting healthy 

lifestyle and dietary habits.   

There is scarcity of studies involving interventions addressing health behaviors in SUD treatment. 

These intervention studies address nutrition, sleep, and physical activity separately using mostly 

group-based education-based programs with no conceptual framework combining all health risk 
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behaviors. Moreover, most of these programs are only offered in SUD residential centers with few 

of these facilities utilizing the services of a dietitian (Wiss et al., 2019). In general, results showed 

positive changes across targeted health behaviors mainly in early phases following the intervention 

(Happell et al., 2012). Substance abuse treatment patients should have the same benefits of 

education as patients with other chronic diseases targeting specific risk factors of this population 

group (Finnell, 2000). As such, health behavior intervention programs might hold great promise 

as therapeutic strategies, but a synthesis of evidence for the effectiveness of these interventions is 

warranted. 

Moreover, we can further postulate that the two treatment modalities are different not only in the 

services offered, but also in the environment in which the patients are to receive the treatment. 

Any intervention program addressing the nutrition and lifestyle practices has to have different 

components based on the type of treatment.  

In rehabilitation centers, our findings highlight a behavioral interaction between the stage of 

recovery, living environment, and food choices leading to increased intake and subsequently 

weight gain. Thus, the need for restructuring treatment programs so that eating behaviors and 

nutrition education address specific needs at each stage of recovery is recommended. Weight gain 

issues should be targeted more systematically through building nutrition skills at different stages 

of recovery. Entering treatment for recovery from substance use in rehabilitation centers involved 

a transition to a disciplined and structured daily routine embedded in an environment providing 

substantial support. Considerable research now indicates that social support reduces the adverse 

psychological impacts of exposure to stressful life events and strains (Thoits, 1986). It is a 

transformative phase where the participants separated from their old identity that was based on 

chaotic unhealthy substance use behaviors and started engaging in healthy ones. As PWUD in 

treatment move from one stage to another in recovery, they develop new skills (Gorski, 1990). 

There is evidence that supports a developmental process with eating behaviors as well as weight 

changes in recovery (Gorski, 1990). Dysfunctional and binge eating patterns observed at the early 

stages of the recovery due to the availability of foods, its use as a replacement for drugs, or 

alleviation of boredom was replaced by a more structured pattern of intake in later stages of 

recovery (Cowan & Devine, 2008). This provides support with a stage recovery interpretation. 

Addressing healthy weight goals early in recovery and methods to achieve it should be part of the 

treatment goals. Patients initiating treatment should be informed that the weight gain in early 
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recovery may exceed the weight loss during substance use and that it may be a concern at later 

stages. Furthermore, these findings can also be consistent with environmental interpretations 

where the environment has been identified as an influence on food choices leading to weight gain 

(Jeffery & Utter, 2003). There is a general agreement that the causes of obesity are most likely to 

be found in changes in environmental conditions leading to increased levels of food consumption 

(Nielsen & Houborg, 2015). The increased availability of foods, in particular caloric dense ones, 

offered in rehabilitation centers may be a contributing factor to environmental influences. Given 

this, healthy food items served on the daily menu, in addition to incorporating healthy snacks 

during the day should be implemented. Furthermore, and as a step to encourage and increase 

physical activity in rehabilitation centers; age, health status, level of physical fitness and preference 

should be screened prior to determining the best fit type of exercise for each individual so as to 

guarantee continuity and progress. 

 

Nutrition and lifestyle interventions can also be an important part of harm reduction approaches 

aimed at decreasing food insecurity and increasing quality of life in those who are not totally 

abstinent. Overlooking the importance of food in SUD treatment contexts may be a missed 

opportunity for public health (Wiss et al., 2021). In OST centers the patients pick up their 

medications with minimal interaction in the surrounding environment. Hence, there is a need for 

treatment practices to engage with the drug users' lives outside the treatment setting and act toward 

things that were previously ignored.  

In both modalities the attitudes of the health care providers towards the need and importance of 

such programs should be assessed and addressed, in addition to family education and involvement. 

 

Unfortunately, as raised by some program directors of centers involved in our study, ministries in 

Lebanon are not aware of the problems faced in terms of nutrition and lifestyle practices, and their 

role is limited only to supplying medications and partial funding for the centers. Most studies and 

funds are conducted by the efforts of NGOs. Therefore, treatment centers in collaboration with 

NGOs and academics should be proactive and take initiative in implementing such programs that 

can positively influence PWUD in treatment, enabling them to pursue a healthy lifestyle. 

Furthermore, the findings of this study should be disseminated to program directors, health 

practitioners in treatment centers, MOPH, Ministry of Social Affairs, and NGOs as they should be 
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attentive about the fact that this vulnerable population is not immune to chronic disease, and should 

be proactively screened for cardiometabolic risk and disease. 

 

Future studies 

We have established in this thesis that PWUD undergoing treatment for recovery in Lebanon are 

an overlooked population in terms of nutritional and lifestyle practices. Moreover, this group’s 

vulnerability in these factors might negatively impact their health, treatment outcomes, and risk of 

relapse. We emphasize that further extensive research should be carried out in this population 

group for generating policies to enhance treatment of PWUD tackling all aspects of behavioral 

changes. To achieve this, future longitudinal studies are needed to examine changes in lifestyle 

practices, biochemical indices and weight throughout all stages of recovery and study their 

implications on the treatment outcome and disease development. Furthermore, future studies 

should recruit a more representative sample in terms of size and gender division to ensure 

generalizability of the results. Moreover, similar studies should be conducted elsewhere to explore 

whether our findings are common feature among PWUDs undergoing treatment for recovery or 

subject to a cultural artifact. When designing future longitudinal studies, inclusion of measured, 

not reported, parameters like dietary intake, weight and weight change, sleep, and physical activity 

is important to better assess patterns of weight gain and explore the individualized needs in terms 

of type and duration of physical activity to be adopted. Interestingly, the two treatment modalities 

offered in Lebanon showed different characteristics in terms of the variables studied. Future 

studies should aim to investigate the determinants of weight gain, in each treatment separately as 

different predictors might show influencing policy making. Furthermore, validation of the tools 

used in this study among PWUD is warranted for better reliability of results.  

 

Despite all limitations, we were able to provide baseline assessment data and identify this 

population as a vulnerable group to weight gain, poor sleep, low physical activity, food addiction, 

and poor nutrition knowledge. All these factors will put this group at risk of developing future 

chronic diseases. Therefore, our findings give us confidence to address this topic proactively with 

relevant NGOs, stakeholders, and ministries to raise awareness about these issues, justify the need 

for additional research, and encourage the implementation of an evidence-based health promotion 

intervention in treatment centers. 
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Finally, we suggest that whatever the intervention that would be planned in the future it should be 

based on IM. It is a systematic approach composed of six steps that provides a framework for 

effective decision making through the steps of planning, implementation, and evaluation which 

will be addressed in the valorization chapter. 
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This thesis explored the dietary and lifestyle parameters of an understudied population group in 

Lebanon: PWUD in treatment for recovery. Our results show that this population is susceptible to 

weight gain associated with the number of previous treatment attempts, duration of treatment, and 

pre-treatment BMI; in addition to food addiction, poor nutrition knowledge, physical inactivity, 

and poor sleep. Moreover, our findings highlight significant differences in the nutrition and 

lifestyle parameters between the two treatment modalities, i.e., rehabilitation and OST. Hence, our 

findings provide a baseline assessment of the nutrition and lifestyle habits of Lebanese PWUD 

undergoing treatment, and identify them as a group that is at risk of developing future chronic 

diseases should they continue to follow unhealthy lifestyle habits.  

 

Given this, this thesis has several implications for research and practice.  

Regarding scholars and scientists in Lebanon and abroad, we inform several directions for future 

research in the field of SUD. More research and funding should be invested in this population 

group as they exhibited unhealthy lifestyle behaviors posing them at high risk of future health 

problems adding to the burden of the health care system. Additionally, qualitative and quantitative 

studies should be carried out to gain more understanding of the different determinants of weight 

gain, poor sleep, low physical activity, and food addiction in each treatment modality separately, 

as patients exhibited different characteristics. Furthermore, longitudinal studies examining the 

implications of the weight gain as a long-term risk for chronic disease development and increasing 

risk of relapse are warranted. Moreover, the findings of these proposed studies can aid in designing 

evidence-based targeted health promotion programs to reduce risk of non-communicable disease. 

Finally, measuring the effectiveness of such programs in improving lifestyle and nutrition 

parameters on the long term is essential to determine the impact of the program in improving the 

health of PWUD in treatment specifically and public health in general. 

 

In practice, we suggest targeting PWUD undergoing treatment for recovery with an appropriate 

primary intervention program. Such a program should focus on monitoring of weight gain, 

remediating food addiction, increasing nutrition knowledge, enhancing physical activity, and 

improving sleep. Moreover, this intervention program should also address smoking and alcohol 

abuse with the above-mentioned lifestyle parameters due to their detrimental effect on health 

(Glass et al., 2015; McKelvey et al., 2017), and improved substance use treatment outcomes when 
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treated (Myers et al., 2007). First, program administrators, health care providers, and patients and 

their families should be aware that these unhealthy lifestyle parameters increase the risk of chronic 

diseases. The results of this thesis should be disseminated among these parties to increase 

awareness about these issues. Second, these findings should also be propagated to the Ministries 

of Public Health and Social Affairs. The NGOs in Lebanon play an important role in combatting 

drug use and providing SUD treatment and prevention programs with limited resources available. 

Health promotion programs tackling unhealthy behaviors, proposed by this thesis, are lacking and 

are not a priority in treatment centers. Implementation of a health promotion program and 

providing primary health care initiatives and screening to PWUD in treatment have to be supported 

by national policies with a governmental key role. Third, we suggest using IM as a framework for 

the health promotion program as it is applied to guide behavior change interventions and health 

education development. This evidence-based approach, presented as a series of 6 steps in which 

we will elaborate further in this section, is a process that bridges the gap between theory and 

practice. With this in mind, IM ensures that the evidence-based health promotion program can be 

implemented in real-world settings. 

Fortunately, PWUD in treatment centers are in a transition phase from a chaotic life to a disciplined 

one where they are gaining more autonomy over their choices in life, thus have a potential for 

positive behavior change enabling healthy habits (Cogswell & Negley, 2011; Zeldman et al., 

2004). This stands true especially for people who voluntarily admitted themselves to treatment as 

this is a first step in making healthy choices opening a window for other lifestyle modifications. 

They are also at a stage in their life where their health behaviors can still impact their future health; 

therefore, supporting healthy habits through lifestyle interventions and health promotion programs 

at such a critical time, could be key to building a healthier population (Davies et al., 2015). 

Treatment rehabilitation centers are ideal institutions for such intervention programs since they 

provide the first steps towards lifestyle changes in all aspects under controlled professional support 

(Kelly et al., 2015). Moreover, they can be used as centers of research to develop, apply, and assess 

the effectiveness of evidence-based health promotion programs (Damschroder & Hagedorn, 2011). 

As for OST centers, implementation of such programs faces more challenges due to external 

factors in the patients’ lives that are beyond the control of the health care providers. Auspiciously, 

we have found in the literature few examples where introduction of such programs have been 
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successful, particularly those that empower individuals by education and provide support for health 

improvement. (National Institutes of Health, 1999).  

 

We suggest that the development of this health promotion program be based on the IM approach. 

IM follows the development of an intervention, mapping the path from recognition of a problem 

to the identification of a solution (Eldredge et al., 2016), and describes a protocol for the 

development of a theory and evidence-based intervention in six steps: 1) Needs assessment, 2) 

Identification of intervention objectives, 3) Selection of behavioral change models, 4) Designing 

an intervention program and piloting, 5) Implementation of the intervention program, and 6) 

Evaluation. This thesis informs the needs assessment (Step 1), defines intervention objectives 

(Step 2) which are necessary to implement an evidence-based intervention, and provides 

suggestions for future program evaluation (step 6). 

 

Step 1: Needs assessment 

Our results feed into the first step of the IM protocol: the needs assessment, in terms of: 1) 

assessing the nutritional status and dietary intake, nutrition knowledge, food addiction, and 

biochemical profiles, as well as sleep and physical activity of PWUD undergoing treatment for 

recovery in Lebanon, 2) exploring the major significant differences in these parameters between 

the offered treatment modalities, namely OST and rehabilitation, 3) examining the patterns and 

extent of weight change and explore the differences in these variables between people receiving 

OST and those undergoing rehabilitation, and 4) exploring the determinants of weight gain in this 

population group. Moreover, the needs assessment involved literature search and explored 

qualitatively these dietary and lifestyle practices of PWUD undergoing treatment in Lebanon and 

perceived benefits and pitfalls. This provided information on the issue barriers, facilitators, and 

recommendations for the development of an intervention program. The program goals and 

objectives were identified at the completion of the needs assessment. 
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Step 2: Intervention objectives 

We identified the following objectives which should be addressed through future interventions: 

- Raise awareness among treatment program administrators, health care providers, and 

patients and their families about the increased weight gain, inappropriate food intake, food 

addiction, poor nutrition knowledge, poor sleep, low physical activity of PWUD in 

treatment centers. 

- Raise awareness about the impact of these disturbed lifestyle parameters on the 

development of future health diseases and risk of relapse and provide methods of screening. 

- Promote healthy eating behaviors among PWUD in treatment by designing and providing 

daily healthy menus in treatment centers. 

- Provide general nutrition education to all patients undergoing treatment in addition to 

individualized nutrition consultations by a dietitian to those in need. 

- Provide a variety of individualized physical activity programs in treatment centers tailored 

to needs and tolerance of the participants. 

 

Step 6: Evaluation 

Suggestions for future evaluation of the outcomes achieved from the health promotion program: 

- Monitoring weight change and anthropometric measurements across different intervals of 

the treatment by the health care providers. 

- Longitudinal evaluation of biochemical parameters. 

- Measuring physical activity participation among the participants. 

- Monitoring sleep levels among the participants. 

- Assessing the perceptions of the participants on the knowledge gained and changes 

implemented from the intervention, in addition to its usefulness and application with 

additional recommended changes by conducting focus group and in-depth interviews. 

 

In the future, a thorough literature review should be conducted to choose the most appropriate 

behavioral change models (step 3), create program content and pilot it (step 4), implement it (step 

5), and evaluate it to ensure its efficacy (step 6). 
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Substance use disorder (SUD) is a major public health problem that has a detrimental impact on 

health, substantially contributing to the global burden of communicable and non-communicable 

diseases. Effective treatments for SUD are essential to reduce the impact of substance use on both 

the individual and society. There are two main types of treatments used for SUD: detoxification 

(complete abstinence) or the opioid substitution treatment (OST). Once referred to treatment, a 

major shift occurs in the lifestyle of people who use drugs (PWUD) especially concerning nutrition 

and metabolism. Addressing the lifestyle practices and improving the quality of life of PWUD 

seems to decrease the risk of relapse. Studies emphasizing proper nutrition, physical activity, and 

adequate sleep potentially associated with better physical and mental wellbeing in SUD, are scarce. 

Lebanon, is a small high-middle income country in the Eastern Mediterranean region that showed 

a rapid progression of substance use disorder from the onset of civil war. Research on SUD in 

Lebanon is scarce and when present, it either focuses on the prevalence of a specific drug in a 

specific segment of the population, or on the prevalence of infectious diseases among people who 

inject drugs (PWID) for harm reduction policy adoption. Studies focusing on the nutritional status, 

dietary and lifestyle practices of people who actively use drugs (PWUD) and those who are 

undergoing treatment for recovery are non-existing.  

The study assessed the nutritional status and lifestyle practices among PWUD undergoing 

treatment for recovery in Lebanon. Furthermore, we explored significant differences in these 

parameters depending on the offered treatment modality, namely OST and rehabilitation. Finally, 

we examined the patterns and extent of weight change, and explored the determinants of weight 

gain among this population group.  

In Chapter 2, we reviewed the evidence addressing the nutritional status and dietary habits of 

people actively using drugs and those in treatment. Substantial evidence supported decreased food 

intake, irregular eating patterns, and increased preference for sweet taste among PWUD. 

Moreover, this population group exhibited hidden deficiencies and disturbed metabolic 

parameters. Regarding users undergoing treatment, scarce available data indicated improvement 

in anthropometric and metabolic parameters, but with micronutrient intake remaining suboptimal. 

Weight gain was noted especially among females, potentially increasing the risk of relapse.  

In Chapter 3, we pioneered in qualitatively exploring the dietary intake, sleep, and physical activity 

of PWUD undergoing treatment in rehabilitation centers in Lebanon. We found that rehabilitation 

centers enforced a disciplined routine lifestyle practice in terms of nutrition, sleep, and physical 
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activity that was appreciated by most participants. Yet, this strict regimen was viewed as 

suboptimal as it should address individuals’ preferences and needs in terms of binge eating, lack 

of sleep, and type and frequency of physical activity offered. Furthermore, follow-up treatment in 

the community, at the end of the rehabilitation period, was also expressed as a need among most 

of the participants.  

Also, nutritional parameters and lifestyle practices of PWUD were quantitatively assessed. The 

nutritional status, anthropometric measures, dietary intake, nutrition knowledge, food addiction, 

and biochemical profiles, as well as sleep and physical activity of PWUD in both OST and 

rehabilitation centers were measured (chapter 4). Furthermore, we explored major differences in 

these parameters between the two offered treatment modalities. Our results showed that PWUD 

undergoing treatment for recovery were subject to excessive weight gain that was significantly 

higher among those undergoing rehabilitation. Poor sleep quality was also significantly higher in 

the rehabilitation group, whereas physical activity was lower among PWUD in the OST centers. 

Finally, poor nutrition knowledge and high food addiction level were seen in both treatments with 

no significant difference between them.  

Finally, in Chapter 5 we examined the patterns and extent of weight change and explored the 

determinants of weight gain in our sample. Our results showed that the majority of the participants 

who were initially in the underweight, normal, and overweight categories mainly gained weight 

during treatment and moved to a higher BMI category in both treatment modalities. This shift in 

the BMI was significantly higher in the rehabilitation group. On the other hand, the majority of the 

participants who were initially obese maintained their status. We also found that the number of 

previous treatment attempts and duration of treatment were negatively associated with weight gain.  

PWUD undergoing treatment for recovery in Lebanon are subject to various vulnerability factors 

creating challenges to treatment. Furthermore, SUD treatment is associated with meaningful 

weight gain and unhealthy lifestyle parameters that might lead to health risk factors. These findings 

shed the light on the importance of addressing these parameters to improve the overall 

rehabilitation experience, prevent relapse, and inform the development of future targeted health 

promotion intervention programs tackling aspects of behavioral changes in nutrition, sleep, and 

physical activity. 

Integrated lifestyle interventions are increasingly being recognized as important components of 

routine care of PWUDs undergoing treatment for recovery. Yet, the feasible and sustainable 
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implementation of these interventions in routine care is challenging, as it requires a deeper 

understanding of the patients’ needs, in addition to identifying facilitators and barriers experienced 

by both users and health providers. 

The findings of this study fill an important gap in this regard by providing the foundation of a 

framework for a health intervention program targeting nutrition and lifestyle practices of PWUD 

in treatment in Lebanon. Yet, it is important to acknowledge that there are several limitations 

hindering the generalizability of the results including the low representation of females, not 

addressing other lifestyle factors like alcohol and smoking which might have an effect on the 

weight gain observed, and the social and economic hardships that Lebanon is facing, which pose 

further challenges to the participants affecting their nutrition and lifestyle factors. 
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