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Introduction 

«All would live long, but none would be old.» 
Benjamin Franklin 1706-1790 

Challenges in Caring for an Aging Population in 
Intensive Care Units
The demographic structure of the industrialized world is shifting towards a higher 
proportion of older people. Eight percent of the population was older than 60 years 
of age in 1950. By 2000, 10% of the population was at least 60, but by 2050, the per-
centage of older people will more than double.1 Because life expectancy is increas-
ing, the number of very old persons is also increasing. As a result of this demographic 
shift, the numbers of intensive care unit (ICU) hospitalizations for older patients with 
acute critical illnesses is also predicted to increase.2-7

About 50% of all ICU admissions are for patients over 65 years of age.2,8 Experts estimate 
that the growing numbers of critically ill older patients treated in ICUs will increase the 
need for ICU beds by 72.4%.4 Progress in medicine, nursing, and healthcare technology 
allows a higher proportion of critically ill older patients to survive life-threatening ill-
nesses. The reasons older patients are hospitalized for ICU treatment include exacerba-
tions of chronic illnesses, new catastrophic health problems, trauma caused by home-
related accidents and injury, accidents outside the home,2,3,9,10 unplanned or planned 
surgical procedures,9,11 illnesses,3,11,12 and end-of-life situations.11,13

Caring for critically ill older patients who are experiencing a serious or life-threat-
ening illness often poses significant challenges for nurses and physicians, both dur-
ing and after an ICU stay.10,14 Older patients are an extremely heterogeneous group, 
but share two key issues: limited physiological reserves due to aging, and multiple 
co-morbid (chronic) illnesses that often place them in a vulnerable situation.10 An 
ICU admission, including diagnostic or treatment procedures, can present a heavy 
burden for critically ill older patients resulting in distress due to pain, anxiety, and 
agitation. These symptoms are often unrecognized and inadequately treated, lead-
ing to longer ICU stays and increased complications.15-17 In addition to symptom 
distress during an ICU stay, post-ICU syndromes, such as cognitive impairment and 
functional decline, are a growing concern for nurses, physicians, and scientists.18-20 
These problems are not unique for critically ill older patients; they are a risk for all 
patients experiencing a critical illness.18-21 However critically ill older patients have 
been found to have higher rates of cognitive impairment or functional decline,22,23 
as well as a more complex recovery period.

Mortality, health-related quality of life (HRQoL), and healthcare resource utilization for 
older patients following an ICU stay have been examined in prior research.24-26 Consid-
erable variability in long-term consequences following an ICU stay was found for criti-
cally ill older patients. One to seven years after an ICU stay, the mortality rate was be-
tween 21% and 76%.3,27,28 Factors such as the primary diagnosis, physiological reserve, 
co-morbid (chronic) illness, having a fatal disease, or admission from a nursing home are 
highly correlated with mortality in critically ill older patients.4,11,29,30 In addition to mor-
tality, HRQoL must be considered to be equally important as a long-term consequence, 
since HRQoL takes the patient perspective into account.24,31 In general, HRQoL following 
an ICU stay is variable and has variously been shown to remain stable,3 improve,32,33 or 
worsen.34,35 Healthcare resource utilization is increasingly being discussed as an impor-
tant long-term consequence of ICU stays for critically ill older patients.36,37 Continuity 
of care is essential but resource-intensive for these patients.3,36,38 Studies show vary-
ing discharge destinations as well as varying levels of support for older patients after 
an ICU stay. Possible discharge destinations are long-term acute-care hospitals, inpa-
tient or outpatient rehabilitation programs, nursing homes, or directly to home.3,11,38,39 
The level of function varies from independent to totally dependent.11,35 Most patients 
treated in an ICU will experience pain, anxiety, and agitation;40-44 however, the asso-
ciation of experiencing these symptoms with long-term consequences for critically ill 
older patients is not known. These symptoms have been previously examined in rela-
tion to HRQoL,24 post-traumatic stress disorder (PTSD),20 or delirium,15 but have been 
rarely studied as individual long-term consequences. Critically ill older patients tend to 
underreport their symptoms, perhaps because they accept or believe their symptoms 
to be normal signs of aging.45

The need for increased capacity to treat older patients in an ICU and the lack of evi-
dence concerning the long-term benefits of intensive medical therapy means that 
there is a need for research in the area of long-term consequences.4,24,37 Knowledge 
of long-term consequences for older patients who survive a critical illness is impor-
tant for older patients and their relatives, for the nurses and physicians caring for 
these patients, and for the community-based health service providers who plan and 
provide essential heathcare services. It also optimimizes the allocation of resources 
and confirms or invalidates the appropriateness of treatment decisions for critically 
ill older patients. Understanding long-term consequences after an ICU stay is be-
coming increasingly important in broader level clinical, social, and healthpolicy dis-
cussions.46 Consequently, research on the long-term consequences for older patients 
after an ICU stay is necessary as greater progress in diagnostic and therapeutic tech-
nologies opens up new treatment possibilities.47-49
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Consequences of an Intensive Care Unit Stay

Pain, Anxiety, and Agitation
Pain is reported by more than 50% of the patients treated in an ICU,41,43,44,50 and re-
cent evidence suggests that this pain may persist after ICU discharge, with half of the 
patients developing chronic pain.51-53 Pain is described as ‘an unpleasant sensory and 
emotional experience associated with actual or potential tissue damage, or described 
in terms of such damage.’54 Because many ICU patients are unable to self-report 
their pain due to an altered level of consciousness, mechanical ventilation or being 
sedated,15 pain is often under-recognized and undertreated.15,50 Critically ill older pa-
tients have additional challenges due to age-related changes in vision, hearing, and 
cognition. Exposure to intense pain and stress during medical and nursing procedures 
could be a risk factor that contributes to the transition from acute to persistent pain, 
which is a major impairment of the neurological pain system.53 Sepsis, acute respi-
ratory distress symptoms, and unrelieved pain are risk factors for the transition to 
chronicity.51-53 Insufficiently treated pain has also been recognized as a risk factor for 
post-ICU syndrom, which encompasses new or worsening impairment in the physical, 
cognitive, or mental health status after critical illness and beyond acute-care hospi-
talization.55 Medical and surgical ICU patients who recall pain and other traumatic 
situations while in the ICU have a higher incidence of persistent pain and symptoms 
of post-traumatic stress disorder.56 Most previous studies have examined persistent 
pain in the ICU patient within a certain age range or as part of HRQoL.32,33,52 However, 
specific information on pain as a long-term consequence is scarce for critically ill older 
patients.

As with pain, anxiety is another symptom that causes extreme distress for patients dur-
ing an ICU stay.42,57 Anxiety is a feeling of dread, fear, or lack of control; it is a normal or 
protective response to a perceived threat.42,58 The incidence of anxiety in ICU patients 
ranges from 46% to 66%.59,60 Prior research has shown that months after ICU discharge, 
many patients report negative emotional outcomes such as anxiety or depression, in-
cluding PTSD.20,61,62 Anxiety after an ICU stay was also associated with an impairment 
in psychological functioning and a lower HRQoL.63 Risk factors associated with anxiety 
after an ICU stay include duration of mechanical ventilation17,64 and the ratio of arte-
rial oxygen tension to inspired oxygen fraction.64 However, few studies have examined 
anxiety as a long-term consequence in critically ill older patients.

Agitation, which often results from pain or anxiety,42,65 has been reported in 16% to 
52% of ICU patients.16,66 Agitation includes physical and emotional distress.65 Severe 
agitation is associated with adverse events including longer ICU stays, prolonged 
mechanical ventilation, and self-extubation.66

Agitation is primarily evaluated in relation to delirium, ICU syndrome, or the depth of 
sedation15,16,65 and is considered to be a risk factor for a later development of PTSD.20 
Poor recovery after delirium is common,67 but agitation as a long-term consequence 
in critically ill older patients has rarely been reported. These gaps in knowledge about 
pain, anxiety, and agitation in critically ill older patients are very important as foci for 
future research, because early recognition, treatment, and long-term evaluation of 
pain, anxiety, and agitation, can potentially reduce the likelihood of adverse conse-
quences, such as physical restrictions or emotional changes in this vulnerable pop-
ulation. Nurses are integral to ensuring assessment and treatment of these three 
symptoms in older patients during and after their ICU stays. Better understanding 
of these symptoms during and after the ICU stay can inform the design of improved 
nursing care interventions for critically ill older patients during and following the ICU 
experience.

Health-Related Quality of Life
Quality of life as applied to health (HRQoL) is a subjective evaluation of personal 
well-being and reflects only those dimensions that can be altered by disease or its 
treatment.68 Studies of HRQoL in critically ill older patients following treatment in 
an ICU are inconclusive in that they report improvement,32,33 no change,3 or wors-
ening HRQoL.34,35 The physical aspects of HRQoL may show improvement or no 
change over many years;24 the mental and emotional aspects of HRQoL in critically 
ill older patients were found to be comparable to changes observed in the gen-
eral population.3,24 Acceptance of disability is, in general, higher among critically 
ill older patients, and even more so for patients with strong social resources.3,34,35 
There is growing evidence that factors other than age alone are related to changes 
in HRQoL, such as organ or system failure.24 These mixed findings should be inter-
preted with caution because of the variation in study design, constant improve-
ments in intensive care medical therapies, the tendency of older patients to be 
more adaptive, and because ICU triage for critically ill older patients differed in the 
various studies.24,35,69 Understanding HRQoL for critically ill older patients is im-
portant, particularly since the benefit of treating older patients in the ICU may be 
debated. In addition, effective treatments and interventions during an ICU stay and 
in rehabilitation programs are being developed to improve the care and outcomes 
for critically ill older patients. Nurses will have an important role in initiating and 
evaluating new treatments and interventions. Further research into the HRQoL of 
critically ill older patients is needed as a basis for enhanced interventions during 
and after ICU care.

1 | 8
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Healthcare Resource Utilization
Current financial pressure on healthcare budgets, plus the risk of long-term cogni-
tive impairment or functional decline post-ICU stay, not only requires the analysis of 
resource utilization during the ICU stay, but also requires an approach to evaluating 
healthcare resource utilization following ICU discharge. Nurses have an essential role 
in facilitating a patient’s ability to access appropriate resources following an ICU stay. 
They also have care-related responsibilities for patients following the ICU stay. Previ-
ous studies have shown that critically ill older patients need close medical follow-up 
and are prescribed substantial amounts of medication.36,70,71 Following an ICU stay, 
older patients are often transferred to other institutions such as long-term acute-
care hospitals, rehabilitation centers or nursing homes, although some patients are 
discharged directly home.36,38,39 Recent studies report that between 72% and 97% 
of these patients eventually return home after an ICU stay.3,72 Severe illnesses, such 
as neurological disease, neoplasia, chronic heart failure, or complications during the 
ICU stay, and a higher age, all reduce the probability of being able to return home.72 
Results of studies conducted on healthcare resource utilization in one country are 
often not readily translatable to other countries due to differences in healthcare sys-
tems and variations in supportive services for older patients. Studies on healthcare 
resource utilization by critically ill older patients within specific healthcare systems 
and countries are imperative to improve the available healthcare resources. Knowl-
edge of healthcare resource utilization is essential for service planning and resource 
allocation, particularly where acute care and community care intersect.37

The steadily increasing numbers of older patients who survive ICU treatment illus-
trate the relevance of this subject. As we learn more about long-term consequences 
in critically ill older patients, our understanding of their specific long-term needs will 
grow. This understanding will allow nurses, physicians, and scientists to begin, even 
during the ICU stay, to modify factors that influence long-term consequences and to 
develop specifically-tailored follow-up programs for critically ill older patients.

Aim and Research Questions
The overall aim of this study was to identify how an ICU stay influences older pa-
tients’ experiences later in life. A prospective non-randomized longitudinal study, 
with a one-year follow-up was planned to address this research aim. Data from a 
group of critically ill older patients and a group of age-matched participants from 
the general population were compared three times: at baseline (one week after dis-
charge) and after 6 and 12 months.

The study addressed the following research questions:

• Which patterns of pain are found in critically ill older patients during their   
 ICU stay?

• Does an ICU stay influence pain, anxiety, and agitation experienced by critically ill 
  older patients 1 week after discharge, and at 6- and 12-months follow-up?

• Does pain, anxiety, and agitation experienced by critically ill older patients during  
 an ICU stay affect the experiences of these symptoms 1 week after discharge, and  
 at 6- and 12-months follow-up?

• Does having been treated in an ICU affect the HRQoL of critically ill older patients  
 after 6- and 12-months follow-up?

• What is the association between an ICU stay and the subsequent use of the 
 following healthcare resources: length of stay, (re)admission to hospital or ICU, 
  general practitioner (GP) visits, participation in rehabilitation programs, medica- 
 tion use, living situation and survival, in critically ill older patients 6 and 12 months 
 after hospital discharge?

1 | 8
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Contents of the Thesis
Chapter 2 reports pain patterns of critically ill older patients during the ICU stay. 
The data were obtained through observations of older patients during both pain-
ful ICU interventions (e.g., intratracheal suctioning, turning, wound care, chest tube 
insertion and removal) and at rest (no procedures). Pain patterns and intensity were 
documented. Based on these results, specific interventions in pain management can 
be developed.

Chapter 3 presents the design of the main study. This was a prospective non-ran-
domized longitudinal study of the long-term consequences of pain, anxiety, agita-
tion, HRQoL, and healthcare resource utilization by critically ill older patients over 
a 12-month period. The consequences were compared to an agematched group se-
lected from the general population. Information is provided on the recruitment of 
participants, the measurements, follow-up, data collection, and analyses.

Chapter 4 describes long-term pain, anxiety, and agitation, in critically ill older pa-
tients following an ICU stay. Pain, anxiety, and agitation, in critically ill older patients 
were compared to pain, anxiety, and agitation, in age-matched community-based 
participants one week post-ICU discharge|at study recruitment, and after 6 and 12 
months.

Chapter 5 compares changes in HRQoL over 12 months for critically ill older patients 
and compares these changes to the age-matched community-based participants. 
Measurements were taken one week post-ICU discharge|at study recruitment, and 
after 6 and 12 months. In addition, patient-related factors and ICU-related factors as-
sociated with long-term changes in HRQoL were identified.

Chapter 6 examines healthcare resource utilization in critically ill older patients af-
ter an ICU stay, as compared to healthcare resource utilization in the age-matched 
community-based participants over 12 months. Data were collected on mortality, 
length of ICU and hospital stays, hospital or ICU (re)admission, general practitioner 
and medical specialist visits, rehabilitation program participation, medication use, 
discharge destination, home healthcare service use, and level of dependence for day-
today activities.

Chapter 7 summarizes the main findings and discusses methodological and theo-
retical issues. In addition, future directions for practice and research are examined 
and a summary of the findings of this study is presented.
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Abstract

Context

Pain is a distressing problem in intensive care units (ICUs). Effective pain assessment 
and management have previously been reported to be problematic in ICU settings. 
Existing research to identify the level and trajectory of pain patterns in ICU patients 
during the first days of ICU treatment is limited.

Objectives

To examine pain patterns in critically ill older patients during the first three ICU days, 
and to identify differences in pain patterns between severely versus moderately ill 
older patients.

Methods

A prospective, observational study was performed in the interdisciplinary (medical-
surgical) ICU of a university hospital. Pain was assessed every four hours during the 
first three ICU days. Pain intensity was measured with a numeric rating scale (NRS), 
verbal rating scale (VRS), and behavioral assessment scale. Descriptive analyses were 
performed to identify pain patterns.

Results

The sample consisted of 141 ICU patients (mean age: 68.77). The majority (55%) were 
treated for heart disease. Pain levels were relatively stable and consistent at a low 
intensity. Mean pain scores were highest on day 1 and slowly decreased to reach the 
lowest levels on day 3. NRS scores: Day 1: 3.96 (SD 3.58); Day 2: 3.84 (SD 2.79); Day 3: 
2.37 (SD 1.74). Pain patterns were stable in severely ill patients and variable in mod-
erately ill patients.

Conclusion

Using multiple methods of assessment, this study demonstrated that older patients 
in an ICU do not experience high levels of pain. Pain is perceived as low and decreas-
es steadily over the first three days.

Introduction
The number of critically ill older patients hospitalized in intensive care units (ICUs) is 
increasing.1 These older patients are confronted with pain and stressful experiences 
related to multiple intrinsic and extrinsic sources and standard ICU interventions.2,3 
Pain, in general, is a distressing and frequent problem in an ICU.4-6 Medical and sur-
gical critically ill patients routinely experience pain at rest and during routine care2,7 
due to surgery, trauma or cancer,4,8,9 as well as due to various procedures.7,10,11

Current clinical practice guidelines document that pain assessment and manage-
ment remains challenging during the ICU stay3,12,13 and can be particularly difficult 
in critically ill older patients. In addition to mechanical ventilation, changes in the 
level of consciousness and high doses of sedatives,3 older patients have complexities 
of age-related changes in vision, hearing, cognition, co-morbidity, reduced physio-
logical reserve,14,15 and often have acute and chronic pain.13 Older patients tend to 
report pain less frequently, possibly because pain perception may be altered with 
aging.16 The most fragile patients, in particular, are those who are older and severely 
ill, who often lack the ability or words to express their pain. To date, research on pain 
in this population is minimal.17

Identifying pain patterns may provide important clinical information to care for pa-
tients who are unable to self-report the presence and intensity of pain.18 Prior re-
search reports mixed findings on the extent and patterns of pain in the ICU. Previ-
ous studies describing pain patterns have focused on specific groups of critically ill 
patients,18 such as younger patients or critically ill patients before and after painful 
interventions.6,18,19 In critically ill patients with brain injury, pain has been reported to 
decrease continuously over time, and in particular in the first days.18 The way in which 
pain is measured also affects the conclusions made about pain patterns in critically ill 
patients. For example, age differences identified in reported pain can be dependent on 
the specific pain assessment scale used.20 Verbal descriptive scales show lower pain in 
older patients whereas visual analogue scales suggest no differences with age.20

Given these mixed research findings and gaps in knowledge needed to guide clinical 
practice, research on pain during an ICU stay for critically ill older patients is neces-
sary. Increased knowledge about pain patterns in critically ill older patients during 
their ICU stay could help in the refinement of interventions for pain management at 
specific moments in time. Information on differences in pain patterns based on the 
severity of the illness is also needed. The aims of this study are:

1) to describe pain patterns in critically ill older patients during the first three days of  
 the ICU stay; and,

2) to identify differences in pain patterns for moderately ill versus severely ill older patients.
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Methods

Study Design
This study utilized a prospective, observational design. Critically ill older patients 
were observed for pain at rest and during painful procedures during the first three 
days in the ICU.

Setting and Participants
The setting was an interdisciplinary (medical-surgical) 30-bed ICU of a university 
hospital. Patients hospitalized from December 2008 - April 2011 and who were 65 
years of age and older were eligible for the study. Additional inclusion criteria were 
patients with a medical or surgical diagnosis and who remained in the ICU for at 
least 48 hours. Patients needed to understand German or French. Patients were ex-
cluded if they had cognitive impairment due to traumatic brain injury or severe de-
mentia, psychotic illness, or palliative care due to a terminal illness (e.g., heart failure, 
respiratory failure).

Measurement
Pain was assessed using three scales: a numeric rating scale (NRS), a verbal rating 
scale (VRS), and a behavioral scale.3,20-22

Numeric Rating Scale (NRS): Pain intensity was measured with the NRS (range 
0-10).2,4,21 Anchors of the scale presented “no pain” at 0, and “worst possible pain” 
at 10. The patients were asked to choose the number that best described their pain 
or point to the appropriate place on the scale. The scale was adapted slightly to ac-
count for any problems with reading small print and was enlarged to 18 x 32 cm and 
presented in a vertical format. Chanques et al21 showed that the NRS is a valid and 
feasible method for rating pain intensity in an ICU.

Verbal Rating Scale (VRS): The VRS was chosen because of its established psycho-
metric validation in older surgical patients,20,23 and because older patients prefer 
scales with verbal descriptors.24 The VRS uses the following indicators: “no pain” (0), 
“mild pain” (>1-4), “moderate pain” (>4-6), “severe pain” (>6-8), and “worst possible 
pain” (>8-10).

Behavioral Pain Scale: Pain intensity was measured using a behavioral pain scale 
for those patients who were unable to use the NRS or VRS. The behavioral pain 
scale employs three behavioral parameters; mimic, body movement and muscle 
tone. The behavioral assessment scale includes three behavioral parameters rated 

from 0-3 (0=weak or absent, 1=moderately severe, 2=severe, 3=very severe) result-
ing in a total score between 0-9. The behavioral pain scale has good inter-rater reli-
ability and content validity, and has been found to be comprehensible and simple to 
use in the clinical setting.22 The behavioral pain scale is a part of the ICU’s standard-
ized checklist that is systematically used to document pain management.

Demographic and background data included age, sex, ICU admission diagnosis and 
the Acute Physiology, Age and Chronic Health Evaluation II score (APACHE II), a sever-
ity of disease classification system, evaluated in the first 24 hrs of ICU care.25 Pain 
and sedations medications (e.g., propofol, midazolam, and fentanyl) were obtained 
from the patient’s medical records. Mechanical ventilation and length of ICU stay 
were also recorded based on the medical record. Depth of sedation during the first 
three ICU days was measured using the Richmond Agitation-Sedation Scale (RASS). 
The RASS has 10 levels ranging from -5: unarousable (no response) to +4: combative 
(danger to staff) and is valid and reliable to assess depth of sedation.26

Data Collection Procedure
Patient demographic information and clinical characteristics were obtained via the 
electronic Patient Data Management System. The bedside nurse caring for the patient 
assessed pain at rest and during painful procedures routinely every four hours through-
out the ICU stay. All pain scores were immediately entered into the Patient Data Man-
agement System and an individual graphic pain pattern was generated. The study 
patients were observed by the critical care nurses who had had additional training in 
assessing and documenting pain. As soon as the critically ill older patients were able to 
respond, they were asked about their pain and the pain assessment instrument was ex-
plained. Depending on the depth of sedation (RASS between lightly sedated and lightly 
agitated) the NRS was first administered according to the ICU’s current clinical practice 
guidelines.3,23 Patients who were unable to speak were instructed to nod or point to 
the place on the NRS scale that best described their pain. If the patients were not able 
to point to the pain assessment instrument, they were asked to blink their eyes or nod 
their heads when the number or the word reflected their pain intensity. When there 
was no answer to the NRS, the explanation of its use was repeated. If necessary, the 
nurse helped the patient use the NRS by either holding the scale for the patient or sup-
porting arm or finger movement. If it was not possible to obtain NRS information, the 
VRS was administered in a similar manner. For patients who could not communicate 
(RASS: lightly sedated to non-responsive), an observation-based behavioral pain scale 
was used. The critical care nurse estimated pain intensity based on observational pa-
rameters. If the patient was agitated (RASS: agitated to combative), the NRS or the VRS 
were used. If a pain assessment could not be carried out, the reason was documented.
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Ethical Considerations
The Cantonal Ethics Committee of Bern, Switzerland approved the study. One week 
following discharge from the ICU, eligible patients were contacted, the study was 
explained, and the informed consent was obtained and signed. Patients gave their 
permission to use medical information collected via the Patient Data Management 
System during the ICU stay.

Data Analysis
Descriptive statistics were used for the demographic information and to characte-
rize the sample. Quantitative data from pain measured during the first three days 
in the ICU stay were shown using frequency, mean and standard deviation (SD). The 
pain patterns during the first three days were presented as a time series. The first 
three days were chosen because in an earlier study the greatest changes in level of 
pain were observed during the first days in the ICU.18 Significant indicators of pain 
were defined as a score of ≥ 4 on the numeric rating scale and moderate pain on 
the verbal rating scale.13 The behavioral scale does not designate cut-off points as 
behavior must be interpreted in the context of the clinical situation. The mean and 
standard deviation (SD) of the pain intensity was calculated for four six-hour periods 
by dividing the calendar day into six-hour blocks (6:00; 12:00; 18:00 and 24:00 hrs). 
Patients were considered to be severely ill if their APACHE II score was ≥ 18. Modera-
tely ill patients had an APACHE II score less than 18.25 All statistical analyses were 
performed with IBM SPSS Statistics 22.0 software.

Results

Patient Characteristics
One hundred forty-one critically ill older patients were recruited into the study. 
Table 1 shows the characteristics of the patients. More than half of the patients were 
admitted to the ICU because of cardiac diseases. Patients were treated in the ICU on 
average for 4.6 days.

Table 1  Demographic data and patient characteristics

Age

Sex

 
Mechanical ventilation
(mean number days)

Length of ICU stay

Admission Diagnosis,
number of subjects, (%)

Cardiac diseases

Pulmonary diseases

Gastrointestinal diseases

Neurological diseases

Others: Sepsis, trauma, burns, 
drug over dose

68.61

Women: 37 (26%)
Men: 104 (74%)

2.5 (SD: 4.0)

 
4.6 (SD: 5.94)

Demographics and Characteristics

78 (55%)

20 (14%)

7 (5%)

13 (9%)

23 (16%)

APACHE II

Moderately ill patients (APACHE II <18)

ICU day 1

ICU day 2

ICU day 3

Severely ill patients (APACHE II ≥ 18)

ICU day 1

ICU day 2

ICU day 3

20.53 (SD: 8.6)

RASS

-3 (range: -2 to -5)

-1 (range: -1 to -2)

-1 (no range)

RASS

-3 (range: -2 to -4)

-1 (range: -2 to 4)

-1 (no range)

Note: Data expressed as mean (standard deviation (SD)), median (range) or number (%). Abbreviations:
APACHE=Acute Physiology, Age and Chronic Health Evaluation. RASS=Richmond Agitation-Seda-
tion Score, ICU=Intensive Care Unit.
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Pain Patterns During the First Three Days of the ICU Stay
Overall, low levels of pain with relatively stable and consistent pain patterns were 
identified (Figure 1). Mean pain scores were highest on day 1 and slowly decreased to 
reach the lowest levels on day 3 (NRS mean score at 6:00 AM: day 1: 3.96, (SD 3.58); 
NRS mean day 2: 3.84, (SD 2.79); NRS mean day 3: 2.37, (SD 1.74)) (Figure 1).

Figure 1  Pain patterns during ICU stay
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The majority of patients (67%, n=94) demonstrated high intra-individual variability of pain 
during the three days (NRS: 0-10) (Figure 2a). One third of the patients (43%, n=47) showed 
minimal fluctuation in their pain patterns over the first three days (NRS: 0-3) (Figure 2b).

Figures 2a, b Intra-individual variability of pain
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Severity of Illness and Pain
Severely ill patients (APACHE II: ≥18) showed stable and consistent pain patterns 
whereas the more moderately ill patients (APACHE II: <18) showed slightly fluctuat-
ing patterns. Pain levels for the severely ill patients were assessed to be relatively 
low: NRS mean score at 6:00 AM: Day 1: 3.31 (SD 3.0); Day 2: 3.59 (SD 2.73); Day 3: 2.05 
(SD 1.62). The moderately ill patients reported a moderate amount of pain on the first 
day: NRS mean score at 6:00 AM: Day 1: 5.7 (SD 2.99). Pain was recorded as moderate 
on day 2 (4.05, SD 2.7) and low on day 3, (2.69, SD 1.59) (Figures 3a, 3b and 3c).

Figures 3 a, b, c  Pain patterns for severely ill patients and moderately ill patients
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Pain Assessment and Analgo-Sedation
All three instruments were used for 31% of the patients, two instruments were used 
for half of the patients, and in 19% of the cases, only one instrument was used. The 
VRS, administered in 94% of the patients, was used most often, followed by the NRS 
in 77% and the behavioral pain scale in 54% of the patients. Pain medications ad-
ministered in the first three days included fentanyl for 94% of the patients, propofol 
for 88% of the patients, and midazolam for 44% of the patients. In general, most of 
the patients were sleepy to lightly sedated (RASS: -1 to -2). The deepest sedation was 
found on the first ICU day. Thereafter most patients were assessed as lightly sedated. 
A few of the severely ill patients displayed agitated behavior on the second ICU day 
(RASS Range -2 to 4) (Table 1).

Discussion
This study demonstrates that an ICU stay for critically ill older patients does not 
necessarily result in a highly painful experience. Intensity of pain was reported to be 
low, pain patterns were relatively stable, and the highest pain scores were found on 
the first ICU day.

Because few studies have been conducted on the pattern of pain in critically ill older 
patients, direct comparisons between our results and those of others are difficult. 
However, our findings are similar to findings from one recent ICU study17 that also 
found low to moderate pain intensity in severely ill patients. Other studies that in-
cluded critically ill patients with a broader age range and various illnesses reported 
moderate and intense pain levels.5,11,19 An explanation for the low pain intensity in 
our study could be that the patients received appropriate analgesic therapy. In addi-
tion, patients were only lightly sedated and thus were able to evaluate and commu-
nicate their pain.

It is interesting that pain was reported to be highest on the first day of the ICU stay. 
Possible reasons for these higher levels of pain on the first day could be that patients 
are new to the staff 27 and the pain assessment and management is not yet adequa-
te. Also, patients often receive numerous painful interventions and treatments. An 
earlier study of younger patients with brain injury confirmed that the highest pain 
scores are on day 1.18

Severely ill patients reported less pain than the moderately ill patients especially in 
the beginning of the ICU stay. This finding is consistent with the study by Puntillo 
et al17. Their study focused on the symptom experiences of 171 severely ill patients 
in the ICU where only 40% of the assessments found a low to moderate intensity of 
pain. However, it is difficult to judge the degree to which the severity of the illness 

influenced the experience of pain. Do severely ill patients really have less pain or is 
it more a phenomenon of a decreased ability to express their pain both verbally or 
behaviorally?28

Do they suffer from other undisclosed symptoms such as fatigue, anxiety, or thirst 
that may be correlated with pain17 or are they in delirium and pain can not be as-
sessed because no validated pain scales for these situations exist? 28 The influence 
that fatigue, thirst, anxiety or delirium had on the pain patterns in our study is not 
known.

A high variability in pain patterns was found in more than half of the patients in our 
study, displaying both increases and decreases in pain intensity. More than half of 
these patients were cardiac patients. There are many explanations for the high vari-
ability in pain patterns such as undergoing frequent painful interventions,11 having 
decreased vision and hearing abilities and having undergone surgical procedures 
that caused tissue damage.5 Further reasons for this high variability can be due to 
the ICU environment which has high noise and activity levels, the many interventi-
ons and high use of technology, as well as considering the subjective experience of 
pain. Further studies are needed to explore the variations in assessed pain.

The different pain scales used in our study did not show consistent patterns. Pre-
vious studies confirm that different pain scales can influence the pain intensity as 
pain measured on one scale is not always predictive of pain measured on another 
scale.20

Current clinical practice guidelines recommend using self-report scales, such as the 
NRS, with critically ill patients.3 Chanques et al21 compared the performance of five 
self-report pain intensity scales in over 100 ICU patients between the ages of 48 and 
69. A 0-10 visually enlarged vertical NRS was the most valid and feasible method for 
rating pain intensity. Gagliese et al23 also recommend using the NRS scale as first 
choice and a VRS as second choice for self-report instruments. Most patients in our 
study needed two or three scales to assess their pain, and preferred the NRS and VRS. 
The behavioral pain scale was less frequently used, perhaps because patients were 
able to assess their pain themselves due to the lighter levels of sedation.

Limitations
Some study limitations need to be acknowledged. First, our patients were a selective 
sample. Patients in a palliative care situation or with cognitive impairment were not 
included in the study and there were only a small number of patients with trauma 
and sepsis. These patients could suffer from intense pain which may have resulted 
in the low and stable pain scores. In addition, the training of the nurses may have 
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influenced the results of our study. A better knowledge of analgo-sedation allowed 
the nurses to administer and optimize selected analgo-sedation. Secondly, we did 
not document symptoms such as anxiety, thirst, fatigue, or delirium, which could 
also influence the results. Thirdly, the data were collected in a hospital with an ICU-spe-
cific protocol for pain management, which limits the generalizability of the findings. 
And finally, there are missing data, for example, during the times when the patient was 
being examined outside of the ICU. The strengths of our study were the continuous as-
sessments of pain during the first three days in the ICU that allowed pain patterns to be 
identified and provide information for an appropriate analgo-sedation management.

Conclusion
This study shows that during an ICU stay, critically ill older patients do not have 
highly painful experiences. The highest pain intensity is found in the first ICU day. 
Adequate analgo-sedation management on the first ICU day is therefore quite mean-
ingful for critically ill older patients. A light level of sedation allows for appropriate 
pain management therapy according to reported pain from the pain assessment 
instruments. Furthermore, it is worth it to identify the intra-individual pain patterns 
to facilitate adequate treatment. There is a need for further research that considers 
illness severity and its influence on pain. We found that the use of the NRS and VRS 
in critically ill older persons is appropriate to assess pain.
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Abstract

Background

Modern methods in intensive care medicine often enable the survival of older criti-
cally ill patients. The short-term outcomes for patients treated in intensive care units 
(ICUs), such as survival to hospital discharge, are well documented. However, relative-
ly little is known about subsequent long-term outcomes. Pain, anxiety, and agitation, 
are important stress factors for many critically ill patients. There are very few studies 
concerned with pain, anxiety, agitation, and the consequences in older critically ill 
patients. The overall aim of this study is to identify how an ICU stay influences an 
older person’s experiences later in life. More specifically, this study has the following 
objectives: (1) to explore the relationship between pain, anxiety and agitation dur-
ing ICU stays and experiences of the same symptoms in later life; and (2) to explore 
the associations between pain, anxiety, and agitation experienced during ICU stays 
and their effect on subsequent health-related quality of life, use of the healthcare 
system (re-admissions, doctor visits, rehabilitation, medication use), living situation, 
and survival after discharge, and at 6- and 12-months follow-up.

Methods | Design

A prospective, longitudinal study will be used for this study. A total of 150 older criti-
cally ill patients in the ICU will participate (ICU group). Pain, anxiety, agitation, mor-
bidity, mortality, use of the healthcare system, and health-related quality of life will 
be measured at 3 intervals after a baseline assessment. Baseline measurements will 
be taken 48 hours after ICU admission and one week thereafter. Follow-up measure-
ments will take place at 6 months and 12 months after discharge from the ICU. To be 
able to interpret trends in scores on outcome variables in the ICU group, a compari-
son group of 150 participants, matched by age and gender, recruited from the Swiss 
population, will be interviewed at the same intervals as the ICU group.

Discussion

Little research has focused on long-term consequences after ICU admission for older 
critically ill patients. The present study focuses specifically on long-term consequen- 
ces of stress factors experienced during ICU admission.

Trial Registration

ISRCTN52754370

Background
Modern methods in intensive care medicine often enable the survival of older criti-
cally ill patients. The short-term outcomes for patients treated in intensive care units 
(ICUs), such as survival to hospital discharge, are well documented. However, relatively 
little is known about subsequent long-term outcomes.1 It is generally recognized that 
survival alone is not the only important outcome following an ICU stay. Various stress 
factors experienced in the ICU and the severity of illness or injury have long-term 
consequences.2-4 Over the long-term, discomfort experienced in the ICU and stressful 
memories of an ICU stay have been associated with the development of acute post-
traumatic stress disorder-related syndromes, anxiety, depression, and impaired health-
related quality of life (HRQoL).5-9 For some patients these symptoms are chronic and 
cause lasting personality changes. Other studies have focused on outcomes such as 
functional status, ability to live at home, influence on the social network, and the bur-
den on the family, all of which can, at times, be more important than the length of 
survival.10-12 Recent research has indicated that there may be significant cognitive and 
emotional dysfunction following critical illness.13-15 Another study showed that survi-
vors of critical illnesses have increased healthcare system needs. Continuing hospital 
care, and|or rehabilitation, community support services, or other healthcare services 
after the ICU stay were needed. In addition, there was an increase in the use of medi-
cation and of doctor visits.16 An increasing proportion of critically ill patients are aged 
65 years and older. Older patients with severe injuries are at risk of poor outcomes.17 
Mortality rates are almost 22% in older surgical patients,18 and yet age alone does not 
appear to be a reliable predictor of outcome after ICU admission.19,20 Older critically 
ill patients express preferences for longer life under compromised health conditions 
more frequently than healthy persons.21 Until now, few studies have examined long-
term outcomes after ICU admissions in older critically ill patients.17,22,23

Pain, anxiety, and agitation are important stress factors for many critically ill patients, 
yet these symptoms are difficult to distinguish from one another. Pain, anxiety and 
agitation can have consequences for HRQoL.5 In addition, pain, anxiety, agitation, 
and their consequences for long-term outcomes, have rarely been examined in older 
critically ill patients in the ICU.24-26 In contrast to other studies,22,23 the present study 
examines the relationship between the ICU stay and post-hospital pain, anxiety, and 
agitation in older critically ill patients, and addresses whether acute experiences in 
the ICU can cause more serious chronic conditions after discharge. This article de-
scribes a longitudinal study in which older critically ill patients are followed one year 
after their discharge from the hospital.

Under investigation were their pain experiences, levels of anxiety and agitation, 
HRQoL, and use of the healthcare system, in order to detect relationships between 
these main outcomes and their ICU experiences.
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Study Aims
The overall aim of this study is to identify how an ICU stay influences an older per-
son’s experiences later in life.

The study addresses the following research questions:

1) Does an ICU stay influence the pain, anxiety, and agitation experienced by older 
 critically ill patients 1 week after discharge, and at 6- and 12-months follow-up?

2) Do the pain, anxiety and agitation experienced by older critically ill patients dur- 
 ing an ICU stay affect their experiences of these symptoms 1 week after discharge, 
 and at 6- and 12-months follow-up?

3) Does an ICU stay affect the HRQoL of older critically ill patients after 6- and 12- 
 months follow-up?

4) What is the association between an ICU stay and the subsequent use of the fol- 
 lowing healthcare resources: length of stay, (re)admission to hospital or ICU, gen- 
 eral practitioner (GP) visits, participation in rehabilitation programs, medication 
 use, living situation and survival, in critically ill older patients 6 and 12 months 
 after hospital discharge?

Methods | Design

Design
A prospective longitudinal study will be conducted in older critically ill patients ad-
mitted to the ICU. Data will be collected over a period of two years at the following 
intervals: during ICU admission and 1 week, 6 months and 12 months after hospital 
discharge. A flow chart of the study is presented in Figure 1. 

Figure 1  Flow chart of the study design

 
ICU group 
n = 150

 
Comparison group 
n = 150

 
Measurements

 
Selection of
subjects

 
Selection of
subjects

 
ICU stay

 
Pain, anxiety, agitation
severity of illness procedures:
turning, wound care, etc.
medication

 
1 week after
discharge

 
Baseline

 
Background data
pain, anxiety, agitation wound care, 
turning, etc.
medication HRQoL | depressionmortality

 
6 months

 
6 months

 
Pain, anxiety, agitation
HRQoL | depression
mortality
readmission, rehabilitation
doctor visits
living situation
medication

 
12 months

 
12 months

 
Same as 6 months

Note: Schedule of the Study and Measurements of the ICU and Comparison Groups. Abbreviations: 
ICU=Intensive Care Unit. HRQoL=Health-Related Quality of Life. n=number of subjects.
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Participants and Setting
The study will be conducted in the interdisciplinary ICU of a Swiss university hos-
pital, where approximately 4000 patients with surgical procedures, illnesses, and 
trauma are treated each year, as well as at 12 follow-up clinics. From this ICU, 150 
older critically ill patients (aged 65 years and older) will be recruited, then followed 
up until one year after discharge from the hospital (the ICU group). A sample of 100 
patients is required, based on a power analysis; with a 95% confidence interval for an 
estimated prevalence of pain between 0.30-0.50 and a total of 0.20, a sample size of 
81-96 is needed. In order to ensure a large enough sample, and to counteract the po-
tential loss of participants through mortality, relocation, attrition, or other problems, 
an additional 50 participants will be recruited (150 total). In order to be able to inter-
pret trends in scores in the ICU group for the outcome variables pain, anxiety, agi-
tation, HRQoL, use of the healthcare system (readmissions, GP visits, rehabilitation, 
length of hospital stay), medication use, living situation, and survival, we decided to 
collect similar data in a comparison group. Participants in the comparison group are 
a convenience sample of older people from the Swiss population, who have not been 
admitted to an ICU during the last 15 years. Through matching of age and sex, an at-
tempt is made to increase the comparability of the groups at baseline.

Inclusion and Exclusion Criteria
To participate in this study, the participants must have a minimum age of 65 years, 
have had an ICU stay of at least 48 hours (ICU group), or no stay for the last 15 years 
(comparison group), be able to speak and read either German or French, and live 
in Switzerland. Participants were excluded because of temporary tracheostomies, 
chronic mechanical ventilation, illness-related cognitive impairment (dementia), or 
psychotic illnesses including delusions and changes in mental state, and potentially 
terminal illnesses such as lung or heart diseases and cancer.

Measurements

Background Data
Demographic data include age, sex and marital status. Furthermore, health-related 
data including Activities of Daily Living (ADL) and co-morbidities will be collected 
at baseline for all participants. The severity of the patient’s condition will be deter-
mined using the Acute Physiology, Age and Chronic Health Evaluation (APACHE II), 
and the Simplified Acute Physiology Score (SAPS II).27

The performance of ADL will be measured using items querying the need for as-
sistance with daily activities (home healthcare, home food delivery, residence in a 
retirement home or nursing home) and various quality-of-life dimensions such as 
physical function, physical role function, vitality, and social role function (Short Form 
36 Health Survey (SF-36)). A scale developed for this study will be used to assess 
the need for assistance with daily activities (completely dependent; needs support 
by caregivers and special medical equipment; needs caregivers; independent with 
medical equipment; completely independent). Co-morbidities will be measured us-
ing the International Classification of Diseases (ICD), Version 10.28

Pain, Anxiety, and Agitation During an ICU Stay
During the ICU stay, pain, anxiety, and agitation will be measured in the ICU group. 
In patients unable to express pain themselves verbally, pain intensity will be mea-
sured using a behavioral pain scale employing three behavioral parameters: mimic, 
body movement, and muscle tone. The intensity of the behavioral parameters will be 
assessed on the basis of a four-point Likert scale: each characteristic will be rated as 
weak or absent, moderately severe, severe, or very severe. The validity of the scale has 
been determined to be adequate, and its interrater reliability is high (kappa value 
0.80) (Jeitziner MM et al. Assessment of pain in sedated and mechanically ventilated 
patients: an observational study, submitted). Furthermore, potentially painful pro-
cedures will be recorded. The painful procedures include: intratracheal suctioning, 
dressing changes, repositioning in bed, and insertion of a central venous cathe-
ter.29 Anxiety will be assessed using a numeric rating scale (0-10) (0=no anxiety to 
10=worst possible anxiety).30 Agitation during the ICU stay will be measured using 
the German version of the Richmond Agitation-Sedation Scale (RASS), which has 10 
levels, ranging from -5: unarousable (no response) to +4: combative (danger to staff). 
This scale has proven reliable for the assessment of critically ill patients in the ICU, 
with strong inter-rater reliability and criterion, construct, and face validity.31,32 The 
Confusion Assessment Method for the ICU (CAM-ICU) will be used to assess delirium 
in the ICU,33 as well as general cognitive abilities, focusing on the following factors: 
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a) acute onset or fluctuating course, b) inattention, c) disorganized thinking, and d) 
altered level of consciousness. This scale has been proven reliable and valid, with an 
inter-rater reliability kappa value of 0.96. Its sensitivity was 100% and 93%, with 98% 
and 100% specificity.34

Outcome Indicators After Discharge
In line with the study aims, the following outcome indicators will be measured in 
both the ICU group and the comparison group: (1) pain, anxiety, and agitation; (2) HR-
QoL; and (3) use of the healthcare system (readmissions, general practitioner visits, 
rehabilitation, length of hospital stay), medication use, living situation and survival.

Pain intensity will be measured with a numeric rating scale (NRS) (0=no pain to 10= 
worst possible pain),29,30 and pain frequency with a Likert-type scale (never, seldom, 
occasionally, often, always). Anxiety will be assessed using a numeric rating scale 
(0-10) and the Hospital Anxiety and Depression Scale (HADS), which uses two sub-
scales: an anxiety scale (HADS-A), and a depression scale (HADS-D). Internal consis-
tency (Cronbach‘s alpha) is 0.80 for HADS-A and 0.81 for HADS-D. The test-retest reli-
ability shows the correlations r=0.81 for HADS-A and r=0.89 for HADS-D.35 Agitation 
will be measured using the Confusion Assessment Method (CAM). The German or 
French Short Form of the CAM,36 including a telephone version for the 6- and 12-
month follow-ups,37 will be used for all participants. The inter-observer reliability 
of the CAM is high (kappa=0.81-1.0).38 Health-related quality of life will be assessed 
using the component scores of the Short Form 36 Health Survey (SF-36). As a com-
prehensive, generic, 36-item instrument, the SF-36 concentrates on the subjective 
evaluation of health: 1) physical function, 2) physical role function, 3) bodily pain, 4) 
general health perceptions, 5) vitality, 6) social role function, 7) emotional role func-
tion, and 8) mental health. The items vary from yes|no questions to those offering 6 
levels of choice. All subscales have been adapted to yield assessment values between 
0 and 100. The healthcare system assessment will include the number, cause, and 
length of hospital admissions and stays using APACHE non-operative and operati-
ve diagnoses: 1) cardiovascular, 2) respiratory, 3) gastro-intestinal, 4) neurological, 5) 
sepsis, 6) trauma, 7) metabolic, 8) hematological, 9) other, 10) cardiologic surgery, 11) 
respiratory surgery, etc., the number and the length of rehabilitation periods (locati-
on, length, ambulatory, stationary, discharge location), and the number of GP visits. 
Medication therapy, and mortality incidence, will be collected from all subjects in 
the ICU and comparison groups over the course of the study. Medication therapy 
includes all sedative, analgesic, antipsychotic, psychotropic, steroidal, and vasoactive 
medications. The cumulative amount of medication will be recorded. Mortality in-
cidence will be determined based on survival rates. For all instruments, French and 
German versions will be available. Translation of the SF-36 into German and French 

was done according to the Translation Protocols of the International Quality of Life 
Assessment Group.39,40 The SF-36 Health Survey and the HADS have been used in 
a range of intensive care-related studies.5,41,42 An overview of all measurements is 
summarized in Tables 1 and 2.

Table 1  Measurements during ICU stay

Pain (intensity, frequency)

Agitation (intensity, frequency)

Reasons for ICU admission
(cause)

Severity of illness

Variables Instruments Sources

Behavioral scale

RASS, CAM-ICU)

APACHE: diagnosis at
admission)

APACHE II, SAPS II

Note: RASS=Richmond Agitation-Sedation Scale. CAM-ICU=Confusion Assessment Method for the ICU. 
APACHE=Acute Physiology, Age and Chronic Health Evaluation. SAPS=Simplified Acute Physiology 
Score. PDMS=Patient Data Management System. MR=Medical record. Q=Questionnaire.

Table 2  Measurements in the ICU group and the comparison group (follow-up)

 
 

Pain (intensity, frequency)

Anxiety (intensity, frequency)

Agitation (intensity, frequency)

Mortality

Morbidity  
 

Quality of life (HRQoL)

Variables Instruments Time of Measurement

 
 

NRS

NRS, HADS

CAM

Survival: Yes|No

International classi- 
fication of diseases, 
version 10

SF-36

Note: NRS=Numeric rating scale. HADS=Hospital Anxiety and Depression Scale. CAM=Confusion 
Assessment Method. SF-36=Short Form 36 Health Survey. HRQoL=Health-related quality of life. 
MR=Medical record. Q=Questionnaire.

PDMS|Q

PDMS|Q

MR|Q 

PDMS

Baseline 
1 week after 
discharge ICU

Q

Q

Q

Q

MR | Q 
 

Q

6 months 
 

Q

Q

Q

Q

MR | Q 
 

Q

12 months 
 

Q

Q

Q

Q

MR | Q 
 

Q
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Procedure
Background data will be gathered via medical records and questionnaires. Medical 
and nursing staff will gather daily routine data regarding pain, anxiety, and agitation, 
along with any other information relevant to usual care in the ICU. Collection of data 
concerning pain, anxiety and agitation will be carried out by the staff who regularly 
care for the patients. For this study these caregivers have received special training. 
Data about the outcome indicators will be collected using questionnaires 1 week, 6 
months and 12 months after discharge. It should be emphasized that participants in 
the ICU group will be asked one week after discharge to make an assessment of both 
their current HRQoL and their HRQoL, pain, anxiety and agitation intensity, before 
admission to the ICU. One week after ICU discharge, patients in the ICU group will 
be contacted and interviewed. The interviews will be carried out only if the patients 
are physically and psychologically fit to be interviewed. If necessary, help will be pro-
vided in filling out the questionnaire. All data will be collected using face-to-face 
(baseline) and telephone (follow-up) interviews and will be collected by 4 trained in-
terviewers. The baseline interviews with all critically ill patients will take place in the 
hospital. All other interviews for both groups will take place by telephone. The SF-36 
and HADS will be mailed to all participants. In order for them to prepare themselves 
for the interview, both groups will be informed of the general nature of the ques-
tions ahead of time. Because unanswered questions would affect the evaluation of 
the questionnaires, an interviewer will check to ensure that all questions have been 
answered, and follow up in cases where information is lacking. If questionnaires are 
not returned, reminders will be sent to the participants.

Ethical Considerations

The study protocol was approved by the Cantonal Ethics Commission of Bern. For the 
patient interviews during the first week (5 to 10 days) after the ICU stay, patients will 
be contacted, comprehensively in-formed about the study-verbally and in writing-
and invited to participate. The participants in the comparison group will receive the 
same information. Study participants agree to participate via a written informed 
consent form. To ensure confidentiality, all data will be coded, and all personal data 
will be documented, archived, and analyzed anonymously, making it impossible to 
determine the identity of the individual participants.

Data Analysis
The statistical analysis will be performed using the R Project for Statistical Computing.
Descriptive statistical analyses (mean, median, interquartile range) will be used to 
describe and characterize the data. To indicate the strength and direction of relation-
ships between variables, Spearman’s rank correlation coefficient for ordinal data and 
Pearson’s product-moment coefficient will be conducted, depending on measure-
ment levels and data dispersion. The Mann-Whitney U Test will be used for continu-
ous data when comparing groups, and random effects models will be used for the 
longitudinal data. Attrition (i.e., missing data) during the follow-up will be reported.

Discussion
This article presents the design of a prospective longitudinal study investigating the 
associations between admission to the ICU and pain, anxiety, agitation, HRQoL, and 
use of the healthcare system in later life. Previous longitudinal studies have exam-
ined ICU patients’ HRQoL4,7-9 or traumatic memories of postoperative treatment.2,5 
The present study specifically assesses situations involving pain, anxiety, and agita-
tion in older patients, as well as their consequences. These symptoms can influence 
the long-term outcomes of older critically ill patients. The study will be conducted 
over a period of two years. Data on HRQoL are time dependent and related to the 
life situation of the participant. Changes that take place during the follow-ups, such 
as modifications in therapy or accidents, were integrated into the analysis, based on 
the various measurement techniques. The instruments used for the study represent 
a limitation. Various studies have attempted to explain ICU stay-related variables by 
using identical generic instruments to compare critically ill patients’health-related 
quality of life with that of comparison groups from the general population.4,9,41,42 
Apparently, illness-specific influences on HRQoL are not identified by these generic 
instruments. Various studies assessed HRQoL with a variety of instruments.19,43 In ad-
dition, the effort required for older people to fill out multiple questionnaires is not 
negligible. Some studies on critically ill patients have questioned the patients’ fami-
lies regarding their health-related quality of life.44,45 However, due to the subjective 
nature of quality of life, the current study uses only interview and questionnaire data 
provided by the patients themselves, in order to more accurately describe the pa-
tients’ own perception of their ICU stay. Until now, little research has focused on the 
short- and long-term consequences of pain, anxiety, and agitation in older critically ill 
patients, including the effect on the patients’ use of the healthcare system. Because 
inadequate pain assessment and management may needlessly increase hospital re-
admissions and the use of the healthcare system, this topic should be of broad inter-
est. This study will provide the first data on the situation in Switzerland.
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Abstract

Aims and Objectives

This study investigated whether an intensive care unit (ICU) stay is associated with 
persistent pain, anxiety and agitation in critically ill older patients.

Background

Patients hospitalized in the ICU are at risk of experiencing pain, anxiety, and agita-
tion, but long-term consequences for older patients have rarely been investigated.

Design

Prospective non-randomized longitudinal study.

Methods

Pain, anxiety, and agitation, measured with a numeric rating scale (0-10), were as-
sessed in older patients (≥65 years) hospitalized in the medical-surgical ICU of a 
university hospital. Agitation during the ICU stay was assessed with the Richmond 
Agitation-Sedation Scale. Data collection occurred in the ICU, one week after the 
stay, and 6 and 12 months after hospital discharge. Data were collected from an age-
matched community-based comparison group at recruitment and after 6 and 12 
months. Study recruitment took place from December 2008 to April 2011.

Results

This study included 145 older patients (ICU group) and 146 comparison group par-
ticipants. Pain was higher in the ICU group one week after discharge, although pain 
levels in general were low. Both groups reported no or low levels of pain after 6 and 
12 months. Anxiety levels in general were low, although higher in the ICU group one 
week after ICU discharge. After 6 and 12 months, anxiety in both groups was compa-
rable. Throughout the study, levels of agitation were similar in both groups.

Conclusions

Critically ill older patients did not experience increased pain, anxiety, or agitation, 12 
months after an ICU stay.

Relevance to Clinical Practice

This study positively shows that an ICU stay is not associated with persistent pain, 
anxiety, and agitation, thus providing additional information to older patients and their 
families when making intensive care treatment decisions. Adequate management of 
pain during and after an ICU stay may minimize the suffering of older patients.

Summary Box
What does this paper contribute to the global clinical community?

• Treatment of critically ill older patients in an ICU is not necessarily associated with 
 long-term pain, anxiety, and agitation. This information is important for helping 
 older patients and families cope with uncertainties and fear before an ICU stay.

• Adequate management of pain during and after ICU discharge is essential and  
 may minimize long-term suffering in critically ill older patients.
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Introduction
Worldwide, an increasing number of older patients are being treated in intensive 
care units (ICUs).1,2 The combination of acute critical illness, multiple co-morbidities, 
age-related changes, and the ICU environment3 contributes to the vulnerability of 
critically ill older patients who are consequently at an in-creased risk of negative out-
comes.4 Most patients hospitalized in ICUs will experience pain, and identify pain, 
anxiety, and agitation, as major sources of distress.5-7 Evidence shows that in general, 
ICU patients experience significant disability and pain for many months following 
ICU discharge.8,9 Only a few studies have focused on older patients and the long-
term consequences of distressing experiences, such as pain, anxiety, and agitation, 
during and after an ICU stay.

Background
Pain, anxiety and agitation are common symptoms in patients treated in an ICU and 
can be particularly distressing for older patients.5,10 Assessing and managing pain in 
critically ill older patients is challenging because many older patients are unable to 
self-report their pain. In addition, insufficient treatment of pain is frequent in spite 
of advances in pain therapy; 63%-77% of all medical and surgical ICU patients report 
moderate to severe pain.6,11 Even months after an ICU stay, patients continue to have 
traumatic memories of pain experienced during the ICU, or develop chronic pain.9,12

Anxiety and agitation are among the most frequent mental disturbances. Between 
46%-66% of all ICU patients experience anxiety13,14 that may persist for an extend-
ed period of time following discharge.15 Agitation is present in 16%-52% of the ICU 
patients.5,16 Most studies on mental disturbances in an ICU and its long-term con-
sequences have not specifically focused on agitation, but evaluated delirium or the 
‘ICU Syndrome’.17,18

The long-term influence of pain and anxiety experienced by older patients during 
an ICU stay, has been reported in relation to long-term quality of life.1 Older patients 
treated in ICUs have an increased risk of developing a chronic critical illness, thus 
exacerbating their symptom burden, including pain, anxiety, and depression.19 The 
association of ICU-factors such as length of stay, admission diagnosis, severity of ill-
ness, co-morbidities, response to analgo-sedation, and pre-ICU conditions with pain, 
anxiety, and agitation, in the year following discharge is not known. Monitoring per-
sistent pain, anxiety, and agitation, enables the development of targeted interven-
tions to be initiated during the ICU stay and rehabilitation period.
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Methods

Aims and Objectives
The primary goal of this study was to determine if an ICU stay is associated with 
older patients’ experiences of pain, anxiety and agitation during the first year follow-
ing ICU discharge. In addition we examined the relationship between the presence 
of long-term pain, anxiety, and agitation, and factors characterizing the ICU stay, 
such as length of stay, admission diagnosis, severity of illness, co-morbidities, and 
response to analgo-sedation.

The research questions were:

1) Is an ICU stay associated with the presence of pain, anxiety, and agitation, in criti- 
 cally ill older patients one week after ICU discharge and at 6- and 12-months 
 follow-up?

2) Are pain, anxiety, agitation, length of stay, admission diagnosis, severity of illness, 
 co-morbidities, and analgo-sedation, during an ICU stay associated with pain, an- 
 xiety and agitation 6 and 12 months after ICU discharge?

Design
This is a prospective non-randomized longitudinal design. The present study was 
part of a larger longitudinal study on the long-term consequences of an ICU stay for 
critically ill older patients.20 Data collection took place between December 2008 and 
April 2011.
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Data Collection
Data on pain, anxiety, agitation, and background information were collected from 
the ICU group during the ICU stay. Baseline measurements took place one week after 
ICU discharge and follow-up measurements took place after 6 and 12 months. Back-
ground data as well as baseline measurements from the comparison group were 
collected at study recruitment and the follow-up measurements were obtained after 
6 and 12 months (Figure 1 and Table 1).

Figure 1  Flow diagram of sample recruitment and attrition
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Incomplete data 
(n = 1)

 
Assessed for eligibility
(n = 1214)

 
ICU Group

Abbreviations: ICU=Intensive Care Unit. n=number of subjects.
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Did not meet inclusion
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Declined to participate
(n=19)
Other reasons
(external transfer n=387,
died in ICU n=126)

 
Excluded
Did not meet inclusion
criteria (n = 300)

 
During ICU stay
(n = 146)

 

 
Drop out: 5
5 lost to follow-up

 
1 week after ICU
(n = 145)

 
recruitment in study
(n = 146)

 
Drop out: 15
2 died, 4 refusal, 
9 lost to follow-up

 
6 month
follow-up
(n = 130)

 
6 month
follow-up
(n = 141)

 
Drop out: 6
5 lost to follow-up
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(n = 135)
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Sample and Setting
The study used a convenience sample of critically ill older patients hospitalized in 
a medical-surgical ICU of a university hospital (ICU group) and age-matched par-
ticipants from the community (comparison group). The inclusion criteria for the ICU 
group were: able to speak and read German or French, 65 years or older, reside in 
Switzerland, and hospitalized in the ICU for at least 48 hours. Exclusion criteria were: 
inability to express themselves verbally, for example because of temporary tracheo-
stomies, illness-related cognitive impairment (pre-existing dementia from medical 
records), psychotic illnesses, or palliative care due to terminal illness. The inclusion 
criteria for the comparison group were: able to speak and read German or French, 
65 years or older, and residing in Switzerland. Exclusion criteria were: illness-related 
cognitive impairment and psychotic illnesses. The comparison group could have the 
normal illnesses of aging, but could not have had any procedures, surgeries, or hos-
pitalizations, within two weeks prior to entry into the study. In order to avoid recall 
bias, the comparison group could not have been treated in an ICU within the past 15 
years. The comparison group was recruited via newspaper articles, flyers, organiza-
tions, and word of mouth, and received a small financial compensation to encourage 
participation for the entire year of the study.

Sample Size

Based on a power analysis of the prevalence of pain in an ICU, with a 95% confidence 
interval for an estimated prevalence between 0.30-0.50 and a total of 0.20, a sample 
size of 81-96 was needed for each group.21 To account for estimated loss to follow-up 
over one year, it was planned to recruit 150 subjects per group. Following recruitment 
of 20 critically ill older patients into the ICU group, 20 age-matched participants 
were recruited for the comparison group. This procedure enabled age-matching and 
recruitment at a similar point in time. This pattern continued until 150 patients and 
participants were recruited for their respective groups.
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Procedure
Table 1 provides an overview of the measurements and their respective time points. 
During the ICU stay, pain and agitation (RASS) were assessed every 2 hours and anxi-
ety every 8 hours. The ICU’s standardized sedation protocols were used. The amount 
of analgesics and sedatives used was recorded at all times. Four critical care nurse 
specialists were trained to administer the CAM-ICU and the CAM for the study. The 
CAM-ICU was recorded only at the time of ICU discharge.

Following ICU discharge, all eligible older patients were contacted by one of the criti-
cal care nurse specialists and invited to participate in the study. The study procedures 
were explained and the patients signed the informed consent form. Patients had to 
be cognitively alert and free from symptoms of delirium. The critical care nurse spe-
cialists initially collected the data from the ICU group using face-to-face interviews 
in the hospital one week after ICU discharge. The patients were asked to evaluate 
their pain, anxiety, and agitation, at the time of the interview. They were also in-
structed to recall their pain, anxiety and agitation, one week prior to ICU admission 
in order to establish pre-ICU baseline measurements.1 The critical care nurse special-
ist conducting the interview asked four questions from the ICU Memory Tool.29 The 
CAM was administered at the completion of the interview. The comparison group 
was always interviewed by telephone in addition to self-report questionnaires. The 
6- and 12-month data collection for all study participants consisted of mailed self-
report questionnaires to rate their pain, anxiety and agitation, and a telephone in-
terview to screen for delirium.
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Background Data and Assessment Instruments

Demographics were collected from both groups (age, sex). Co-morbidities were mea-
sured using the International Classification of Diseases, Version 10.22 Additional data 
recorded for the ICU group were the Acute Physiology, Age and Chronic Health Evalu-
ation Score II (APACHE II),23 ICU admission diagnosis, ICU length of stay, and the daily 
amount of analgesics (fentanyl), and sedatives (propofol and midazolam).

Measurements During the ICU Stay (ICU Group Only)

Patients were asked to rate their pain or anxiety using a numeric rating scale (NRS) 
that ranged from 0=no pain or anxiety to 10=worst possible pain|anxiety.24,25 Agita-
tion was defined as continual movement characterized by fidgeting, moving from 
side to side, pulling at dressings and bed sheets, attempting to remove catheters 
or other tubes, and disorientation.26 Agitation was evaluated using the Richmond 
Agitation-Sedation Scale (RASS).27 Delirium is a disturbance of consciousness with 
inattention accompanied by change in cognition or perceptual disturbance that de-
velops during a short period and fluctuates over time. Delirium was assessed using 
the Confusion Assessment Method for the ICU (CAM-ICU).28

Measurements at Follow-Up (After ICU Discharge/Study Recruitment)

Pain, anxiety and agitation were assessed with the NRS referring to the previous 
seven days. Anxiety was defined as a feeling of dread, fear and|or lack of control. 
Agitation was defined as either motor or mental unrest. Delirium was assessed us-
ing the Short Form of the CAM including a telephone version for all interviews with 
the comparison group and for the 6- and 12-month follow-up calls for the ICU group. 
Validated German and French versions of all instruments were available. Data on ICU 
memories were collected at one week post-ICU (ICU group only) using 4 questions 
from the ICU Memory Tool related to factual and delusional memories.29
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Ethical Considerations
The study protocol was approved by the regional Ethics Commission (File Number: 
128|08). All study participants signed informed consent forms. In addition, the ICU 
group gave their consent to use data from the ICU stay.

Data Analysis
The statistical analysis was conducted using the software Data R.30 Demographics 
were characterized by descriptive statistics. In an initial analysis, long-term differ-
ences between the ICU and the comparison group were examined for the outcome 
variables pain, anxiety, and agitation, in separate cumulative logit random intercept 
regression models.31 The scale of these outcomes (NRS 0-10) was transformed into 
an ordinal scale with six levels ([0,1), [1,3), [3,5), [5,7), [7,9), [9,10)), because the NRS 0-10 
is not completely metric and the data are not distributed normally. The explanatory 
variables of these three models included sample allocation, individual (random ef-
fect), time, and design effects (age|sex). To determine the significance of the group 
differences, likelihood ratio tests were used. In this analysis, a Bonferroni correction 
was used (significance set at p<0.005) to correct for multiple testing.

In a second analysis, results from an explorative analysis on associations between 
explanatory variables and pain one week, 6 months and 12 months after an ICU stay 
were reported. In the first analysis, pain was the outcome variable showing the most 
significant differences between the groups. The second explorative analysis started 
with 36 illness-related variables (ICU admission diagnosis, severity of illness, anal-
go-sedation, co-morbidities, pain, anxiety and agitation during ICU, etc.), as well as 
structural variables (ICU length of stay). Akaike Information Criterion-based stepwise 
algorithms were used as a strategy in variable selection. The following explanatory 
variables were used: the individual (random intercept), time, sex, pain and anxiety 
before the ICU stay, surgery during the ICU, RASS ICU (95% quantile: Range: - 1 to 
+ 4), pain ICU (95% quantile: range: 0-10), sedation (mg|day), length of ICU stay, co-
morbidity and agitation after the ICU stay. In the second explorative analysis, p<0.05 
was considered significant. Differences between the sexes were examined using 
Chi-squared tests.
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Table 1  Measurements at each time point (ICU group and comparison group)

Variables

 
 

Background 
Data

Pain

Anxiety

Agitation 
 
 

Severity of 
illness

Diagnostic 
categories

Co-morbidities

ICU Memories 

Medications3

Note: 1Assessment pre-existing pain, anxiety, and agitation, one week before the ICU stay (retro-
spective assessment) at one week before the ICU (ICU group only) and present level of pain, anxiety 
and agitation. 2Only ICU group. 3Analgesics (opioids during ICU; after ICU tramadol, paracetamol, 
non-steroidal anti-inflammatory), sedatives (propofol, midazolam during ICU, after ICU all benzo-
diazepine and neuroleptics). Abbreviations: ICU=Intensive Care Unit. NRS=Numeric Rating Scale. 
RASS=Richmond Agitation-Sedation Scale. CAM ICU=Confusion Assessment Method Intensive Care 
Unit. CAM=Confusion Assessment Method. APACHE=Acute Physiology, Age and Chronic Health 
Evaluation. ICD=International Classification of Diseases.

Tools

 
 

age, sex 

NRS

NRS

RASS2 

NRS 
CAM-ICU2 
CAM

APACHE II2 

APACHE II2 

ICD 10

ICU Memory 
Tool2

μg|mg per 
patient per day

Time of Measurement

During ICU 
Stay2 

 

X

X

X 

 

 

 
 
X 

X 

X

 

X

One week after 
ICU|recruit- 
ment

X 

X1

X1

X1 

 

 

 
 
 

 

X

X 

X

6 month 
follow-up 

 

X

X

X 

 

 

 
 
 

 

X

 

X

12 month 
follow-up 

 

X

X

X 

 

 

 
 
 

 

X

 

X
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Table 2  Characteristics of the study subjects

Characteristic

Age

Sex, number of subjects (%) 

ICU length of stay in days, mean 
(standard deviation)

APACHE II score (points) (0-71)

ICU admission diagnosis, number of subjects (%)
Cardiac diseases
 •Coronary|valvular diseases (surg1)
 •Coronary|valvular diseases (coro2)
 •Diseases of aorta (surg)
 •Cardiac arrest
 •Cardiac failure
Pulmonary diseases
Sepsis
Neurological diseases
Trauma
Other (Gastrointestinal disease, burns, drug 
overdose)

Factual memories of the ICU stay, 
number of subjects (%) 
Yes 
No

Pain medication, number of subjects (%) 
1 week after ICU|recruitment 
6 months after hospital discharge|recruitment 
12 months after hospital discharge|recruitment

Sedation|Anti-anxiety medication, 
number of subjects (%) 
1 week after ICU|recruitment 
6 months after hospital discharge|recruitment 
12 months after hospital discharge|recruitment

Note: 1Surgical procedures. 2Coronary angiography.  Abbreviations: ICU=Intensive Care Unit. APACHE II= 
Acute Physiology, Age and Chronic Health Evaluation.

ICU Group

68.72 (5.39)

Women: 39 (27%) 
Men: 106 (73%)

4.57 (5.81) 

20.5 (8.5)

 
80 (56%)
  •36 (45%) 
  •4 (5%) 
  •19 (24%) 
  •4 (5%) 
  •17 (21%)
20 (14%) 
12 (8%) 
13 (9%) 
11 (7%) 
9 (6%) 

 
 
118 (81%) 
27 (19%)

 
116 (80%) 
29 (22%) 
18 (15%)

 
 
32 (22%) 
2 (2%) 
4 (3%)

Comparison Group

69.40 (5.51)

Women: 75 (51%) 
Men: 71 (49%)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10 (7%) 
6 (4%) 
3 (2%)

 
 
3 (2%) 
0 
0
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Results

Patient Characteristics
In total, 1660 persons were screened for the study; 1214 older patients for the ICU 
group, and 446 participants for the comparison group (Figure 1). The final sample 
consisted of 291 individuals: 145 patients (ICU group) and 146 participants (com-
parison group). Demographic information is summarized in Table 2. The comparison 
group had a significantly higher percentage of women (p<0.001). Eighty-three (57%) 
ICU group patients had co-morbidities, 41 (28%) had no co-morbidities, and for 21 
(15%), no information was available. In the comparison group, 55 (38%) participants 
had co-morbidities, 83 (57%) had no co-morbidities, and for 8 (5%) participants no 
information was available.

At ICU discharge, 72 (50%) patients had delirium, 59 (40%) patients had no delirium, 
and 14 (10%) patients could not be assessed. Of the 55 (38%) patients who had cardio-
vascular surgery, 28 (51%) had symptoms of delirium. No patients or participants had 
symptoms of delirium at study recruitment or at any of the follow-up periods.
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Low levels of anxiety were reported by the ICU group at all times (Figure 3). The re-
gression analysis showed that anxiety scores were higher in the ICU group than the 
comparison group directly after ICU discharge (b=0.98, p=0.006), however differ-
ences in anxiety disappeared after 6 and 12 months (6 months: b=0.98, p=0.007; 12 
months: b=0.03, p=0.94).
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Figure 3  Anxiety over the 12 month period

Anxiety

one week 12 months6 months

Note: ICU group: one week after ICU versus comparison group: recruitment in study: mean: 1.3 (SD: 2.7) 
versus mean: 0.6 (SD: 1.5), 6 months: mean: 1.1 (SD: 2.4) versus mean: 0.5 (SD: 1.4), 12 months: mean: 0.6 
(SD: 1.7) versus 0.6 (SD: 1.7). Abbreviations: ICU=Intensive Care Unit. SD=Standard Deviation.

Low levels of agitation were reported by both groups throughout the 12 months 
(Figure 4). The regression analysis showed no significant differences between groups 
at any time point (1 week|recruitment: b=0.56, p=0.04;  6 months: b=-0.72, p=0.03; 
12 months: b=-0.33, p=0.31).
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Pain, Anxiety, and Agitation over 12 Months
Levels of pain were generally low throughout the 12 months (Figure 2). The regres-
sion analysis showed that pain scores in the ICU group were significantly higher 
one week after ICU discharge than those of the comparison group (b=1.32, p<0.001). 
No differences in pain scores between the groups were found at 6 or 12 months (6 
months: b=0.64, p=0.01; 12 months: b=0.30, p=0.25).
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Figure 2  Pain over the 12 month period

Pain

one week 12 months6 months

Note: ICU group: one week after ICU versus comparison group: recruitment in study: mean: 2.9 (SD: 2.8) 
versus mean: 1.4 (SD: 1.9), 6 months: mean: 2.2 (SD: 2.8) versus mean: 0.9 (SD: 1.9), 12 months: mean: 1.7 
(SD: 2.6) versus mean: 1.3 (SD: 2.1). Abbreviations: ICU=Intensive Care Unit. SD=Standard Deviation.
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Table 3  Factors associated with pain after intensive care unit discharge

Note: Cumulative random intercept regression model for pain. Pain before the ICU=Pain one week be-
fore the ICU stay (Numeric Rating Scale (NRS): 0-10). Pain ICU=Pain during the ICU stay (95% quantile). 
Anxiety before ICU=Anxiety one week before the ICU stay (NRS: 0-10). Surgery ICU=Patients had surgi-
cal procedures (no differentiation in the procedures). RASS ICU=RASS during ICU (95% quantile). Seda-
tion ICU=Average sedation per day (mg|24h, propofol and midazolam). Not all of the coefficients in 
the model used in the regression analysis are shown in this table. Abbreviations: ICU=Intensive Care 
Unit. RASS=Richmond Agitation-Sedation Score. b=Regression Coefficient. CI=Confidence Interval.

Time | Factor

One week after ICU discharge

Pain before ICU
Pain ICU
Anxiety before ICU
Surgery ICU
RASS ICU
Sedation ICU
Length of ICU stay

6 months after hospital discharge

Pain before ICU
Pain ICU
Anxiety before ICU
Surgery ICU
RASS ICU
Sedation ICU
Agitation after ICU
Length of ICU stay
Co-morbidities

12 months after hospital discharge

Pain before ICU
Pain ICU
Anxiety before ICU
Surgery ICU
RASS ICU
Sedation ICU
Agitation after ICU
Length of ICU stay
Co-morbidities

b

0.04
0.25
0.11
1.06
0.38
0.71
-1.16

0.09
0.26
-0.11
-0.13
0.46
0.21
0.27
-0.55
0.80

0.20
0.29
-0.34
0.41
0.09
-0.03
0.16
0.73
0.86

95% CI

-0.06, 0.17
0.16, 0.51
0.00, 0.38
0.66, 2.58
0.13, 1.00
0.48, 1.56
-2.98, -0.32

0.00, 0.31
0.16, 0.59
-0.44, 0.07
-1.54, 0.98
-0.05, 1.17
-0.3, 0.96
0.14, 0.54
-2.61, 0.94
-0.37, 2.17

0.12, 0.44
0.18, 0.68
-0.82, -0.32
-0.54, 1.81
-0.40, 0.64
-0.85, 0.61
-0.16, 0.52
-0.54, 3.02
-0.27, 2.34

p-value

0.5
0.01
0.2
0.02
0.09
0.02
0.08

0.13
0.01
0.22
0.81
0.46
0.43
0.001
0.42
0.08

0.007
0.01
0.004
0.42
0.72
0.9
0.19
0.29
0.07
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Figure 4  Agitation over the 12 month period

Agitation

one week 12 months6 months

Note: ICU group: one week after ICU versus comparison group: recruitment in study: mean: 1.5 (SD: 2.7) 
versus mean: 1.2 (SD: 2.0), 6 months: mean: 0.8 (SD: 1.9) versus mean: 0.7 (SD: 1.8), 12 months: mean: 
0.8 (SD: 1.7) versus mean: 0.9 (SD: 2.0). Abbreviations: ICU=Intensive Care Unit. SD=Standard Deviation.

Factors Associated with Pain in the ICU Group
The following factors were associated with pain in the ICU group during follow-
up: pain before ICU admission, pain during the ICU stay, surgical procedures, higher 
doses of sedatives, and the presence of agitation after the ICU stay. ICU group pa-
tients who had pain prior to the ICU stay had significantly more pain at 12 months 
(b=0.20, p=0.007). ICU group patients with pain during the ICU stay reported signifi-
cantly more pain directly after ICU discharge (b=0.25, p=0.01), after 6 months (b=0.26, 
p=0.01), and at 12 months (b=0.29, p=0.01). Surgical procedures during the ICU were 
significantly associated with more pain directly after ICU discharge (b=1.06, p=0.02). 
ICU group patients who received high doses of sedation had significantly more pain 
one week after ICU discharge (b=0.71, p=0.02) but not at 6- and 12-month follow-up. 
Agitation after the ICU stay was significantly associated with pain 6 months after 
ICU discharge (b=0.27, p<0.001), but not at 12 months. No significant associations 
were found between pain and length of ICU stay or co-morbidities (Table 3).
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Previous studies have shown an association between pre-existing persistent pain 
and long-term pain.34 In our study, pain before ICU was also associated with pain one 
year after an ICU stay. However, the patients in our study had significantly more pain 
in the early assessment period. It is possible that other unknown factors of everyday 
life also contributed to later experiences of pain.

But the question remains: how is minor pain perceived by older patients? Do they 
consider it a “normal’’ part of the ageing process and therefore are they less likely to 
report pain or tend to rate it lower?

Limitations
Our study has some limitations. First, generalizability is limited. The results of our 
study are related to the treatment strategy of one university hospital ICU utilizing 
a selective sample (convenience sample, the exclusion of critically ill older patients 
receiving palliative care, inclusion of a majority of older cardiac patients). Patients 
with sepsis, trauma, or neurologic illnesses, have a high risk of pain, but only a few of 
these patients were included in the study. Secondly, recall bias may have influenced 
the pain, anxiety, and agitation scores for the pre-ICU period, although Jensen et al35 
reported that pain recall is reliable within a 14-day period.

4 | 8

Discussion
Although pain and anxiety scores were higher shortly following ICU discharge, older 
patients treated in an ICU did not experience prolonged levels of pain, anxiety, and 
agitation, one year after hospital discharge. These results show that an ICU stay is 
not necessarily related to long-term pain, anxiety, and agitation. The reported low 
levels of pain confirm that these patients had received adequate pain management 
during follow-up and|or the cause of the pain had been resolved.

In contrast to other studies reporting only pain as an outcome,2,9 our research also 
included anxiety and agitation as main outcomes thus providing information about 
the long-term presence of these distressing symptoms.

Our results are consistent with a recent study on quality of life that showed that 
pain or emotional wellbeing in critically ill older patients after an ICU stay is not 
substantially affected in the years following ICU discharge.2 Merlani et al1 found a 
decrease in quality of life in older patients with severe abdominal pathologies. How-
ever, they also reported that pain scores of those patients were close to those of the 
age matched population. This is in contrast with previous studies of ICU patients 
that found moderate to strong levels of pain and anxiety months after an ICU stay.9,15 
One reason for the low level of pain and anxiety in our study may be that the pa-
tients received effective pain management and treatment for the cause of the pain 
and anxiety during follow-up. After one year, only 15% of the ICU group patients used 
pain medication and very few used medication for anxiety.

ICU patients with severe sepsis, ARDS, and with surgery, have been reported to ex-
perience persistent pain after ICU stay.9,32,33 We found that those patients who had 
surgery during ICU stay had significantly more pain directly after discharge from the 
ICU, but no other relationships between diseases and pain were shown. The higher 
levels of pain in our ICU group one week after the ICU stay can be explained in part 
by the large number of patients who had elective cardiac surgery where pain is ini-
tially difficult to control.11

Long-term anxiety has been observed in patients following an ICU stay.15 However, 
the ICU group in our study did not report higher anxiety after one year than the com-
parison group. This may be explained by the fact that 118 of the ICU group retained 
factual memories of their ICU stay as opposed to having delusional memories which 
have been shown to lead to anxiety and depression after an ICU stay.29

Half of the patients in this study had symptoms of delirium at the time of ICU dis-
charge, which is comparable to studies of delirium in an ICU showing a delirium 
incidence of 47%-54%.17,18
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Conclusion
This study demonstrated that critically ill older patients do not report increased pain, 
anxiety, and agitation one year following an ICU stay, showing an ICU stay should not 
result in long-term consequences. Directly following ICU discharge, the patients did 
experience pain and anxiety, which requires the attention of healthcare providers. 

Relevance to Clinical Practice
It is important that healthcare professionals assess levels of pain, anxiety, and agi-
tation in older patients before, during, and after an ICU stay. Pain existing before 
admission to the ICU should be documented by nurses. Pain assessments need to 
include pain management strategies being used by the patient prior to the ICU ad-
mission. This information can be obtained when patients are admitted to the ICU 
from the patient, their medical records, emergency room staff, or family members 
if the patient cannot give the information themselves. Many painful interventions 
will be conducted during the first hours of an ICU admission including intratracheal 
suctioning, catheter insertions, etc. which may be experienced as more painful due 
to a certain level of baseline pain. Because pain experienced during the ICU stay 
is associated with long-term pain, a systematic documentation and treatment of 
pain is necessary. In addition, surgical procedures during the ICU stay demand spe-
cial measures for pain management. Information on pre-hospital pain, in addition to 
pain during the ICU, needs to be passed on to the ICU discharge destination, whether 
it be a step-down unit in the hospital or a different treatment center. Older patients 
who are discharged from the ICU and hospital with medications for pain and anxiety 
should be periodically evaluated. Future research also needs to focus on pain, anxiety, 
and agitation in critically ill older patients receiving palliative care.
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Abstract
Aims and Objectives

This study investigates the health-related quality of life in older patients, over one 
year following an intensive care unit (ICU) stay.

Background

Health-related quality of life is an important outcome when assessing long-term ef-
fectiveness of ICU treatment, and assists patients, their relatives and healthcare pro-
fessionals in making treatment decisions.

Design

Prospective non-randomized longitudinal study.

Methods

The Short Form Health Survey 36 was administered 1 week after an ICU stay (retro-
spective baseline), and after 6 months and 12 months to the study population and 
to an age-matched comparison group at recruitment (baseline), and after 6 months 
and 12 months. Demographic data, admission diagnosis, length of stay, severity of ill-
ness, pain, anxiety, agitation, intratracheal suctioning, turning and, intubation were 
recorded. Recruitment period: December 2008 to April 2011.

Results

Health-related quality of life of the older patients was significantly lower than the 
comparison group, both before and after the intensive care unit stay, and showed 
great individual variability. Within group scores, however, they were stable over the 
year. Both physical and mental health scores were lower for the older patients. Re-
nal failure, cardiac surgery, and illness severity were associated with lower physical 
health scores. Cardiovascular illness, intratracheal suctioning and turning were as-
sociated with lower mental health scores.

Conclusions

Health-related quality of life was lower in older patients than in the age-matched 
group but remained stable over one year.

Relevance to Clinical Practice

Older patients with severe illnesses, acute renal failure or who have had cardiac sur-
gery, need additional support after hospital discharge due to functional restrictions. 
Discharge planning should ensure that this support will be provided. Special atten-
tion should be given to develop and utilize methods to reduce distress during routine 
ICU interventions such as intratracheal suctioning or turning.

Summary Box
What does this paper contribute to the global clinical community?

• The current study shows that over the one-year follow-up period, health-related 
 quality of life was consistently lower in critically ill older patients following an in- 
 tensive care unit stay than in the age-matched comparison group. Differences bet- 
 ween groups were already present at baseline and remained stable over one year.

• Older patients with severe illnesses, acute renal failure or who have had cardiac 
 surgery need additional support after hospital discharge due to functional restric- 
 tions. Discharge planning should ensure that this support is provided.

• Special attention should be given to develop and utilize methods to reduce dis- 
 tress during routine ICU interventions such as intratracheal suctioning or turning.
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Introduction
Critically ill older patients account for 13% to 51% of all admissions to intensive care 
units (ICUs).1-3 Progress in medicine, nursing and technology has made it possible 
for older patients to survive life-threatening illnesses. Health-related quality of life 
(HRQoL) is considered a significant long-term outcome following treatment in an 
ICU.4,5 Evaluating HRQoL in older patients after an ICU stay involves various fac-
tors such as the environment, psychological and physiological consequences of ICU 
treatment, and ethical considerations.6 Indeed, older patients base their preferences 
for life-sustaining therapies according to the potential distress caused by ICU treat-
ments and the risk of negative outcomes.7 Information on HRQoL in older patients 
following an ICU stay provides patients, relatives and healthcare professionals with 
important data upon which to base their treatment decisions.

Background
Health-related quality of life is a dynamic phenomenon and includes an estimation of 
social, psychological, physical, and everyday aspects of well-being and functioning.6,8 
HRQoL is most relevant when judged by the patients themselves; appropriate as-
sessment tools for this purpose have been described within the framework of com-
parative studies.2,9 Health-related quality of life has been reported as an important 
outcome for older patients following ICU treatment,9,10 however studies show con-
flicting results ranging from improvement5,11 to stability2 and even to worsening 
HRQoL.9,12 These dissimilarities may be due to methodological differences relating 
to study design, measurement tools, follow-up period, availability of baseline mea-
surements or differences in terminology.5,13 The HRQoL of ICU patients, in general, is 
dependent on diagnostic categories, with acute respiratory distress syndrome, sepsis, 
and trauma known to result in a long-term reduction in HRQoL.4 Interestingly, fac-
tors like age, severity of illness,4,14 extended ICU or hospital stay, and prolonged me-
chanical ventilation4,12 have not been found to be indicators of a reduced HRQoL after 
an ICU stay. However, Schelling et al15 found that former ICU patients who recalled 
pain and other traumatic situations experienced while in the ICU had a lower HRQoL.

Understanding long-term HRQoL for older patients is important, particularly be-
cause the overall benefit of an ICU stay for older patients is often questioned.16,17 For 
the older patients, little is known regarding the association between HRQoL and the 
severity of illness, length of ICU stay, admission diagnosis, or other potentially trau-
matic situations such as pain, anxiety, agitation or experiencing painful interven-
tions such as intratracheal suctioning, removal of chest tubes, wound care, central 
venous catheter insertion, and turning.18,19

There is a need for HRQoL studies of older patients to investigate the changes they 
may experience in HRQoL and obtain insight into the associations between HRQoL 
and factors associated with an ICU stay.

Methods

Aims and Objectives
The overall aim of this study is to identify changes in HRQoL in older patients one year 
following an ICU stay, and to identify those patient- and ICU-related factors associ-
ated with the long-term changes. The following research questions were addressed:

1) Is an ICU stay associated with changes in the HRQoL of older patients 6 and 12 
  months after ICU discharge?

2) Are patient characteristics and the ICU-related characteristics: severity of illness, 
 length of ICU stay, admission diagnosis, pain, anxiety, agitation, and ICU interven- 
 tions, associated with HRQoL 6 and 12 months after ICU discharge?

Design
This study is one part of a larger longitudinal study on the long-term consequences 
of an ICU stay in older patients. This prospective non-randomized longitudinal study 
used an ICU group and an age-matched comparison group. A description of the de-
sign has previously been published.20

Sample and Setting
Health-related quality of life was compared over one year in a convenience sample of 
ICU patients and community-based participants as a reference group. By comparing 
the two groups, trends in HRQoL could be interpreted. Between December 2008 and 
April 2011, all newly admitted ICU patients were screened for study eligibility (Figure 1). 
The ICU group consisted of patients who were aged 65 years and older and who had 
been treated in the interdisciplinary ICU of a university hospital. The ICU is a 30-bed 
unit that treats both medical and surgical adult patients. Inclusion criteria for the 
ICU group were the ability to speak and read German or French, age 65 or older, ICU 
stay longer than 48 hours and residing in Switzerland. Exclusion criteria were an 
inability to communicate verbally (e.g., due to a temporary tracheostomy or chro-
nic mechanical ventilation), cognitive impairment (e.g., head trauma or pre-existing 
dementia as noted in medical records), psychotic illness or palliative care due to a 
terminal illness (e.g., heart failure or respiratory failure).
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All patients were hospitalized in the university hospital at the time of recruitment. 
The comparison group consisted of age-matched individuals recruited from the com-
munity. Participants in the comparison group were 65 years or older, could speak and 
read German or French and lived in Switzerland. Exclusion criteria for the comparison 
group were cognitive impairment, psychotic illness or those who had had medical or 
surgical procedures within 2 weeks of entry in the study. In order to prevent recall 
bias, the comparison group could not have had an ICU stay within the past 15 years. 
The comparison group was recruited via newspaper articles, leaflets, organizations, 
and word-of-mouth, and received small financial compensation.

Figure 1  Flow diagram of sample recruitment

 
ICU Group
Assessed for eligibility
(n=1214)

Note: *Most patients were excluded because of cognitive impairment. Abbreviations: ICU=Intensive 
Care Unit. n=number of subjects.

 
Comparison Group
Assessed for eligibility
(n=446)

 
Excluded
Did not meet inclusion criteria (n=536)*
Declined to participate (n=19)
Other reasons (external transfer
n=387, died in ICU n=126)

 
Excluded
Did not meet inclusion criteria (n=300)

 
Met inclusion criteria while in ICU
(n=146)

 
12 month follow-up
(n=124)
3 died, 1 new diagnosis of dementia,
2 lost to follow-up

 
6 month follow-up
(n=130)
2 died, 4 refusals, 9 lost to follow-up

 
One week after ICU
(n=145)
Incomplete data (n=1)

 
12 month follow-up
(n=135)
1 refusal after cancer diagnosis,
5 lost to follow-up

 
6 month follow-up
(n=141)
5 lost to follow-up

 
Recruitment in study
(n=146)

Sample Size

The present study was part of a larger longitudinal study.20 No power analysis was 
done for this part of the study. The power analysis for the main longitudinal study 
was based on pain prevalence. Using a 95% confidence interval for an estimated 
prevalence of pain between 0.30-0.50 and a total of 0.20, a sample size of 81-96 was 
needed.21 In anticipation of a certain loss during follow-up, we aimed to include a 
total of 150 patients in each group. Both groups were recruited using the following 
pattern: once 20 patients were recruited for the ICU group, 20 participants were re-
cruited for the comparison group. This pattern was followed until both groups had 
150 participants.

Data Collection

Background data for the ICU group were collected during the ICU stay. HRQoL was 
measured in the ICU group one week following ICU discharge (retrospective base-
line), and 6 months and 12 months after hospital discharge (follow-up). Data coll-
ection for the comparison group took place at recruitment into the study (baseline 
HRQoL and background data), and after 6 and 12 months (follow-up). Table 1 provides 
an overview of the measurements.

5 | 8
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Table 1  Variables and measurements

Variables

 
 
 

Background 
Data

HRQoL

Pain 
 

Anxiety

Agitation 
(and level of 
sedation)

Severity of 
illness

Admission 
diagnosis

ICU-Inter- 
ventions 
 
 
 
 
 
 
 

Visual and 
auditory 
impairment

Note: 1Age and sex: comparison group. 2Retrospective assessment pre-ICU of HRQoL, pain, anxiety, 
and agitation (baseline). 3Scale with three behavioral parameters. 4ICU group only. Abbreviations: 
ICU=Intensive Care Unit. HRQoL=Health-Related Quality of Life. SF-36=Short Form Health Survey 36. 
NRS=Numeric Rating Scale. RASS=Richmond Agitation-Sedation Scale. APACHE=Acute Physiology, 
Age and Chronic Health Evaluation.

Tools

 
 
 

age, sex 

SF-36

NRS 
behavioral 
parameter3,4

NRS

RASS4 

 

APACHE II4 

APACHE II4 

Intratracheal 
suctioning,4 
wound care,4 
turning,4 phys- 
ical restraints,4 
chest tube 
removal,4 
insertion of 
central venous 
catheter4

Need for 
glasses and 
hearing aids

Time of Measurement

During ICU 
Stay 

 

X 

X 
 

X

X 
 

X 

X

 
X

One week after 
ICU stay| 
recruitment 
(baseline)

X1,4 

X2

X2,4 

 

X2

X2 
 

 

 

 
 
 
 
 
 
 
 
 

X

6 month 
follow-up 
 

 

X

X 
 

X

X

12 month 
follow-up 
 

 

X

X 
 

X

X

Measurements During Follow-Up

Health-related quality of life was assessed using validated German and French trans-
lations of the Short Form Health Survey 36 (SF-36), with the standard time frame of 
1 week.22-24 The SF-36 is a valid and reliable instrument for assessing general health 
status11,25 and consists of 8 dimensions: physical functioning (10 items), role limita-
tion based on physical problems (4 items), bodily pain (2 items), general health (5 
items), vitality (4 items), social functioning (2 items), role limitation due to emotional 
problems (3 items) and mental health (5 items). The items require yes|no answers or 
the use of a 3 or 6-level numeric rating scale. The total scores range from 0-100. A 
higher score indicates a better HRQoL. The 8 dimensions are consolidated into two 
overall dimensions: Physical Health Summary Scale (PCS) and Mental Health Sum-
mary Scale (MCS).

Demographic data (i.e., age, sex) were also collected from all study participants. 
HRQoL was assessed from the perspective of the patient. A numeric rating scale 
(NRS) was used for data on pain, anxiety, and agitation.18,26

Measurements Related to the ICU Stay

ICU-related data included length of ICU stay, severity of illness, ICU admission di-
agnoses, and ICU interventions. Severity of illness was measured with the Acute 
Physiology, Age and Chronic Health Evaluation II (APACHE II).27 The following ICU 
interventions were recorded: intratracheal suctioning, wound care, turning, physi-
cal restraints, chest tube removal procedures, and the insertion of a central venous 
catheter, as well as the use of visual and hearing aids.

The presence and intensity of pain and anxiety were measured using NRS from 0=no 
pain|anxiety to 10=worst possible pain|anxiety.18,26 For patients unable to verbally 
express their level of pain, an observational scale employing three behavioral param-
eters: mimic, body movement, and muscle tone, was used to measure pain intensity. 
The validity of this instrument has been determined to be adequate, and its interrat-
er reliability is high (weighted kappa coefficient of 0.80).28 The Richmond Agitation-
Sedation Scale (RASS) was used to assess agitation and level of sedation.29 All data 
relating to the ICU stay were available in the electronic Patient Data Management 
System records. Once a patient signed the informed consent form, which included 
giving permission to access and collect data recorded during the ICU stay, the data 
were transferred to the study forms.
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Procedure
During the ICU Stay (ICU Group Only)

Four critical care nurse specialists trained the ICU-bedside nurses in using the as-
sessment instruments to measure pain, anxiety and agitation. The bedside nurses 
regularly assessed pain, anxiety and agitation in all patients throughout the entire 
ICU stay, and also recorded all ICU interventions, for example, intratracheal suction-
ing. A standardized analgo-sedation protocol with daily sedation interruption is rou-
tinely used in this ICU.30 Patient characteristics (age, sex), ICU-related characteristics 
and background data were extracted from the electronic Patient Data Management 
System by four critical care nurse specialists.

Baseline ICU Group and Comparison Group (Both Groups)

The critical care nurse specialists contacted eligible patients one week after ICU dis-
charge while the patients were still hospitalized on another hospital ward. The study 
was explained and informed consent forms were signed. When necessary, instruc-
tions and an explanation of the SF-36 were given. The ICU group was asked to use 
the SF-36 to estimate their HRQoL one week prior to the ICU stay, which served as 
the baseline measurement and no HRQoL measurements were recorded for the time 
period one week after the ICU stay. One week after ICU discharge, data on pain, anxi-
ety, and agitation from one week prior to ICU admission were retrospectively collect-
ed. The comparison group was contacted by telephone at recruitment into the study 
and the study was explained. Following agreement to participate, the participant 
was sent the informed consent form and a copy of the SF-36 (baseline) along with a 
pre-addressed and stamped envelope in which to return the forms. In addition, pain 
and anxiety before the ICU stay (ICU group) or at recruitment into the study (com-
parison group) were assessed using the numeric rating scale.26 Demographic data 
(age, sex) from the comparison group were collected at this time.

The 6 and 12 Months Follow-Up (Both Groups)

A critical care nurse specialist with additional training in interview techniques con-
tacted both groups by telephone. All study participants were told that they would 
receive the SF-36 by mail, and were informed of its contents. An overview of this 
process is given in Figure 2.

Figure 1  Flow diagram of measurements

 
Assessed for eligibility
(n = 1214)

Note: ICU=Intensive Care Unit. HRQoL=Health-Related Quality of Life.

 
One week after ICU
HRQoL, pain,
anxiety, agitation
(retrospectively to
one week before
ICU stay)

 
Recruitment to study
HRQoL, pain,
anxiety, agitation

 
6 month follow-up
HRQoL

 
6 month follow-up
HRQoL

 
ICU Group
During ICU stay:
pain, anxiety,
agitation, severity of
illness, diagnoses,
ICU interventions

 
Comparison Group

 
12 month follow-up
HRQoL

 
12 month follow-up
HRQoL

 
Recruitment
Informed consent
Face-to face
interview

 
Recruitment
Informed consent
Telephone and mail
Reminder by mail

 
Telephone and mail
Reminder by mail

 
Telephone and mail
Reminder by mail

 
Telephone and mail
Reminder by mail

 
Telephone and mail
Reminder by mail

Ethical Considerations
The regional Ethics Committee approved the study protocol (File Number:  128|08). 
After all participants were informed of the study, a signed informed consent docu-
ment was obtained. The ICU group gave additional permission to use data obtained 
during their ICU stay.

Data Analysis
The analysis was performed with the software package “R.”31 Descriptive statistics 
(means, medians, standard deviations or interquartile ranges) were used. The first step 
was to examine the association between ICU stay and HRQoL over a 12-month period 
using a random intercept model for physical health score and mental health score. 
The original response scales from the SF-36 were transformed with the arcus sinus 
square root transformation as a first aid transformation to “normalize” the data.32
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Explanatory variables at all time points were the individual (random effects), indica-
tors for the ICU group one week after the ICU stay (retrospective baseline) and at 
6 and 12 months after hospital discharge (follow-up), sex and age. In addition, the 
relationship between the ICU stay, the physical health score and the mental health 
score was examined with random intercept models. We began with a model that 
included all available patient and ICU-related variables (ICU admission diagnosis, 
severity of illness, admission diagnosis, length of ICU stay, pain, anxiety, agitation 
before and during ICU stay, ICU interventions, and visual and hearing aids) based 
on the current literature.4,18 Selected ICU-related characteristics and structural vari-
ables were regressed for physical health score and mental health score. Explanatory 
variables used for physical health score were visual aids, renal failure, cardiovascular 
surgery, severity of illness, number of turnings, pain and anxiety before the ICU stay, 
and interactions between variables. Explanatory variables for mental health score 
were cardiovascular illnesses, severity of illness, turnings, intratracheal suctioning 
and interactions between variables. All models included an individual specific inter-
cept. Physical health score and mental health score were transformed by the arcus 
sinus square root transformation. In the first analysis a Bonferroni correction was 
used (p<0.008); in the second explorative analysis, p<0.05 was considered significant. 
HRQoL dimensions were analyzed with descriptive statistics.

Results

Sample Characteristics
A total of 1214 older ICU patients and 446 older participants were screened for inclu-
sion in the study (Figure 1). Definitive inclusion in the study took place 1 week after 
the ICU stay. The majority of the patients who were excluded from recruitment in the 
study had cognitive impairments. The final sample consisted of 291 older persons: 
145 ICU patients (ICU group) and 146 participants (comparison group). Data from one 
patient in the ICU group was incomplete, and therefore this patient was ineligible 
for the study. Five ICU group patients died, and 4 patients withdrew their consent 
and stopped participation primarily because they did not want to remember the ICU 
stay. Eleven patients could not be located because they had moved and one patient 
was diagnosed with dementia. Ten comparison group participants could not be lo-
cated because they had moved and one was diagnosed with a malignant disease. 
Sample characteristics and interventions during the ICU stay are presented in Table 2. 
The comparison group had a greater number of women than the ICU group. Most 
patients (n=116,  77%) were admitted directly to the ICU; the other patients (n=34, 
23%) were admitted from other hospitals or transferred from other wards of the 
university hospital.

5 | 8

Table 2  Demographic data and intensive care interventions

Group characteristics and intensive care interventions

Age 
ICU group 
Comparison group

Women, number of patients (%) 
ICU group 
Comparison group

Data from ICU Group only

Severity of illness (APACHE II Score points [0-71])

Admission diagnosis, number of patients (%) 
Cardiac disease 
Pulmonary disease 
Sepsis 
Neurological disease 
Trauma 
Other: Gastrointestinal disease, burns, drug overdose

Length of ICU stay (days)

Intratracheal suctioning per patient, median (range), 
number of patients (%)

Wound care (complex dressings, VAC therapy), number of patients (%)

Turning, (lateral recumbent and supine position), per patient median 
(range), number of patients (%)

Chest tube insertion and removal (number of procedures)

Physical restraints, number of patients (%)

Intubation, number of patients (%)

Central venous catheter insertion (central venous catheters, 
Swan-Ganz catheters, etc.), median (range), number of patients (%)

Mechanical ventilation, number of patients (%)

Visual impairment: wears glasses, number of patients (%) 

Auditory impairment: wears a hearing aid, number of patients (%)

Note: Data expressed as mean (SD) or number (%) unless otherwise indicated. Abbreviations: ICU=Inten- 
sive Care Unit. APACHE=Acute Physiology, Age and Chronic Health Evaluation. SD=Standard Deviation.

 
68.72 (5.39) 
69.40 (5.51)

 

39 (27%) 
75 (51%)

20.5 (8.5)

 
80 (55%) 
20 (14%) 
12 (8%) 
13 (9%) 
11 (8%) 
9 (6%)

4.57 (5.81)

6 (0-403), 
129 (89%)

6 (4%)

43 (5-786), 
52 (36%)

21 insertions|15 removals

42 (28%)

135 (91%)

3 (0-9), 
136 (94%)

131 (90%)

111 (77%)

26 (18%)
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Association Between ICU Stay and HRQoL
The ICU group had lower physical and mental health scores than the comparison 
group during the 12-month study period (Figure 3, Table 3). The regression analysis 
showed that the HRQoL scores for the ICU group were significantly lower than those 
of the comparison group at all time periods of the study (physical health score: before 
ICU: b=-0.19, p<0.001; 6 months: b=-0.27, p<0.001; 12 months: b=-0.21, p<0.001; mental 
health score: before ICU: b=-0.14, p<0.001; 6 months: b=-0.16, p<0.001; 12 months: b= 
-0.14, p<0.001). Within each group, however, HRQoL scores remained relatively stable 
over the year (Figure 3).
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Figure 3  Changes in physical and mental health scores

Baseline 12 months6 months

Note: Baseline: retrospective measurement of one week before ICU stay for ICU group (baseline)| 
recruitment in study for comparison group (baseline), after 6 month follow-up and after 12 month 
follow-up. Abbreviations: ICU=Intensive Care Unit.

The ICU group had lower HRQoL scores in all dimensions throughout the study, in-
cluding the period before the ICU stay. Physical functioning and role physical dis-
played the greatest between-group differences. Minor differences were seen in bodily 
pain and mental health (Table 3).
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Table 3  HRQoL during one year

Note: ICU group (numbers) |comparison group (numbers): after one week 145|146; after 6 months 
130|141 and after 12 months 124|135. Data expressed as mean (SD). Abbreviations: ICU=Intensive Care 
Unit. SD=Standard Deviation.

SF-36 Dimension

Physical functioning (PF)
Role physical (RP)
Bodily pain (BP)
General health (GH)
Vitality (VT)
Social functioning (SF)
Role emotional (RE)
Mental health (MH)
Physical health score (PCS)
Mental health score (MCS)

SF-36 Dimension

Physical functioning (PF)
Role physical (RP)
Bodily pain (BP)
General health (GH)
Vitality (VT)
Social functioning (SF)
Role emotional (RE)
Mental health (MH)
Physical health score (PCS)
Mental health score (MCS)

SF-36 Dimension

Physical functioning (PF)
Role physical (RP)
Bodily pain (BP)
General health (GH)
Vitality (VT)
Social functioning (SF)
Role emotional (RE)
Mental health (MH)
Physical health score (PCS)
Mental health score (MCS)

One week after ICU stay (retrospective baseline)|recruitment (baseline)

ICU Group

61.13 (37.87)
58.21 (48.23)
75.51 (35.65)
66.41 (24.69)
56.90 (30.65)
76.55 (34.78)
74.45 (43.77)
70.80 (22.45)
63.63 (27.15)
69.02 (23.07)

ICU Group

54.00 (34.33)
47.80 (46.12)
71.54 (30.64)
56.59 (24.25)
55.88 (23.27)
74.90 (31.41)
78.93 (38.69)
73.31 (20.65)
57.16 (26.29)
67.92 (22.79)

ICU Group

55.49 (35.34)
65.85 (42.84)
74.21 (29.76)
58.88 (28.11)
59.42 (23.77)
73.45 (31.12)
82.01 (36.74)
75.29 (18.81)
62.71 (26.75)
69.72 (23.03)

6 month follow-up

Comparison Group

87.99 (18.30)
89.12 (26.35)
81.04 (21.26)
76.05 (16.58)
68.15 (17.57)
89.73 (16.65)
94.98 (18.91)
81.20 (14.28)
80.67 (15.45)
82.13 (12.50)

Comparison Group

85.73 (20.58)
84.63 (32.75)
81.03 (22.93)
74.91 (18.80)
66.36 (20.68)
88.15 (19.09)
88.89 (28.80)
77.88 (16.60)
78.67 (18.97)
79.34 (16.80)

Comparison Group

83.72 (22.06)
84.66 (30.05)
78.55 (24.45)
74.80 (18.56)
66.02 (19.58)
88.91 (19.56)
90.91 (26.40)
80.09 (16.54)
77.91 (18.25)
80.37 (15.68)

12 month follow-up

HRQoL, Pain, Anxiety, Agitation, and ICU-Related
Characteristics
The regression analysis showed significantly lower physical health scores in patients 
with acute renal failure (b=-0.30, p=0.005), cardiac surgery (b=-0.68, p=0.01), and a 
high severity of illness (b=-0.03, p=0.04). However, patients who had both cardiac 
surgery and a high severity of illness had significantly higher physical health scores 
(b=0.02, p=0.04).

Significantly lower mental health scores were found in patients with cardiovascular 
illnesses (b=-1.21, p=0.002), frequent turnings (b=-0.07, p=0.004), and frequent intra-
tracheal suctioning (b=-0.10, p=0.005). No significant associations with HRQoL after 
the ICU stay were found with length of ICU stay, or between pain, anxiety, or agita-
tion during the ICU stay.

Discussion
This study showed that the HRQoL of the ICU group was lower throughout the study 
period than that of the aged-matched comparison group; moreover, the differences 
between groups were already present at baseline. We also found that a lower physi-
cal health score was associated with higher severity of illness and cardiac surgery. In-
tensive care interventions and cardiovascular illnesses were associated with a lower 
mental health score. Noteworthy is the high variation in HRQoL scores found within 
the ICU group but not in the comparison group. In addition, a relatively stable HRQoL 
was seen within each group during the year following the ICU stay|recruitment to 
the study. The reduced HRQoL in the older patients after one year has been described 
in other studies, particularly in the physical domains.2,9 Some publications have re-
ported a lower HRQoL prior to ICU admission, which is similar to our findings.33,34 
But in contrast to our findings, Merlani et al9 and Hofhuis et al11 reported that HRQoL 
before the ICU stay was similar to that of an age-matched group taken from the gen-
eral population. Hofhuis et al11 included proxies to report HRQoL, which may account 
for these differences. Although the severity of illness of our patients was similar to 
other studies, patients reported relatively high HRQoL compared to other studies.9,11 

One explanation for these findings may be that our patients reported low levels of 
pain that may have eased their psychological burdens. Another possible reason for 
the relatively high HRQoL scores may be that the majority of the participants had 
elective cardiac surgery. It is known that these patients have better prognoses than 
patients with acute medical intensive care treatment or unplanned surgeries.13 Cau-
tion is necessary, however, when comparing studies on HRQoL. Follow-up periods 
and HRQoL assessment instruments vary12,13 and baseline measurements are often 
unavailable.2,5
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Furthermore, some studies include patient reported HRQoL,9,13 whereas others uti-
lize proxy reports.2,11 No proxies were used in our study because patients who could 
not express themselves verbally or who were cognitively impaired were excluded. 
In general, there is no uniformly accepted standard procedure to measure HRQoL in 
ICU patients. Our study showed no changes in HRQoL in the ICU group during the 
follow-up year. The fact that one year after hospital discharge, HRQoL is comparable 
to HRQoL before the ICU stay, leads us to conclude that older patients with a good 
pre-ICU HRQoL have adequate physiological or psychological reserves necessary to 
tolerate an ICU stay. Determining a clinically meaningful degree of change in HRQoL 
is challenging due in part to the different instruments and items measured, the rar-
ity of using the instruments in the clinical setting, the lack of understanding of the 
importance of the items, and the different perspectives such as those of the pa-
tients, family members, and healthcare professionals.35,36

Defining which ICU characteristics have the strongest association with long-term 
HRQoL is important but complex.4 Our study shows that patients with acute renal 
failure, cardiac surgery, and a high severity of illness had significantly lower physi-
cal health scores. Wehler et al33 confirmed that patients with renal or respiratory 
failure had the greatest deterioration in physical health scores. As we did not focus 
on patients in a particular diagnostic category and therefore had small numbers of 
patients in the various diagnostic categories, further conclusions concerning the im-
pact of specific illnesses on HRQoL are limited and require further investigation.

An interesting finding in our study is that patients who had both cardiac surgery 
and a high severity of illness had significantly higher physical health scores. A pos-
sible explanation for these positive results can be due to the fact that we included 
patients with severe cardiac illnesses who were already living with physical restric-
tions prior to ICU stay. Perhaps these patients gained the most from the surgical 
procedures and|or the treatments received in the ICU resulting in stronger improve-
ment in their HRQoL. Further influences on HRQoL due to pre-ICU conditions were 
not examined in this study, but merit further study.

Patients treated in ICUs experience nonsurgical procedures such as chest tube remov-
al, intratracheal suctioning, and turning or wound care as painful interventions.18 We 
found intratracheal suctioning to be associated with a lower mental health score. 
Most of the ICU group (n = 131) had been mechanically ventilated, which often ne-
cessitated intratracheal suctioning. Although the association between intratracheal 
suctioning and a lower mental health score must be viewed with caution, intratra-
cheal suctioning or turning has been reported as an unpleasant and painful experi-
ence for ICU patients,18,19 is remembered even months after the ICU stay,37 and can 
lead to a lower HRQoL.15

Limitations
Some limitations need to be acknowledged. First, pre-ICU HRQoL was measured ret-
rospectively and therefore may have had a recall bias. Nevertheless, retrospective re-
porting within a time frame of 1 to 4 weeks prior to an ICU stay9 is widely accepted in 
research in acute care settings. Because older patients are particularly susceptible to 
recall bias, the choice of a 1-week retrospective report was intended to enable older 
patients to remember their situation as accurately as possible. Second, our study fo-
cuses on a selective sample and excluded patients who were unable to verbally com-
municate, had psychotic illnesses or were receiving palliative care due to a terminal 
illness. These patients are normally treated in an ICU and are very fragile. Therefore, 
exclusion of these very frail older patients could have influenced our findings and 
the generalizability of the results. In addition, some of the patients who refused to 
participate stated they did not want to remember their time in the ICU. They may 
also have had more traumatic memories that might have influenced their HRQoL. 
Finally, the data in our study were obtained from one university hospital ICU; this 
influences the external validity of the results.

Conclusion
This study demonstrates that older patients who are treated in an ICU have a lower 
HRQoL over one year as compared to a community-based aged-matched group, and 
that these differences were present before the ICU stay. However, we demonstrated 
that, overall, older patients have a good HRQoL one year after an ICU stay and that 
HRQoL remains relatively stable. Unpleasant experiences such as painful interven-
tions during the ICU stay were associated with lower mental health scores in the 
older patients. These disagreeable experiences from interventions that often belong 
to routine ICU procedures should be carried out with as little pain and distress as 
possible.
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Relevance to Clinical Practice
Older patients have a relatively stable HRQoL one year following an ICU stay. Our 
results should help patients, their families, and healthcare professionals understand 
that an ICU stay does not necessarily result in a poorer HRQoL for older patients. 
These positive results should encourage the nursing staff caring for older patients 
in the ICU. The study also identifies patients at risk of a reduced HRQoL, such as pa-
tients with acute renal failure, cardiac illnesses|surgery, and a high severity of ill-
ness. Discharge planning should ensure that these patients receive support for their 
functional needs. Special attention should be given to develop and utilize methods 
to reduce distress during routine intensive care interventions such as intratracheal 
suctioning or turning.

Since differences between groups were present before the start of the study, studies 
aiming to improve long-term outcomes for older ICU patients need to determine the 
reasons and factors influencing a reduced HRQoL before admission to an ICU. Future 
studies should also examine the specific needs of older patients who have reduced 
HRQoL and routinely assess HRQoL, particularly in vulnerable older patients.

5 | 8
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Abstract
Aims and Objectives

This study examines the utilization of healthcare resources by critically ill older pa-
tients over one year following an intensive care unit (ICU) stay.

Background

Information on healthcare resource utilization following ICU treatment is essential 
during times of limited financial resources.

Design

Prospective longitudinal non-randomized study.

Methods

Healthcare resource utilization by critically ill older patients (≥65 years) was recorded 
during one year following treatment in a medical-surgical ICU. Age-matched com-
munity-based participants served as a comparison group. Data were collected at one-
week following ICU discharge|study recruitment and after 6 and 12 months. Recorded 
were length of stay, (re)admission to hospital or ICU, general practitioner and medical 
specialist visits, rehabilitation program participation, medication use, discharge des-
tination, home healthcare service use, and level of dependence for activities of daily 
living.

Results

145 critically ill older patients and 146 age-matched participants were recruited into 
the study. Overall, critically ill older patients utilized more healthcare resources. After 
6 and 12 months, they visited general practitioners 6 times more frequently, twice as 
many older patients took medications and only the ICU group patients participated 
in rehabilitation programs (n=99, 76%). The older patients were less likely to be hos-
pitalized, very few transferred to nursing homes (n=3, 2%), and only 7 (6%) continued 
to use home healthcare services 12 months following the ICU stay.

Conclusions

Critically ill older patients utilize more healthcare resources following an ICU stay, 
however, most are able to live at home with no or minimal assistance after one year.

Relevance to Clinical Practice

Adequate healthcare resources, such as facilitated access to medical follow-up care, 
rehabilitation programs, and home healthcare services, must be easily accessible for 
older patients following hospital discharge. Nurses need to be aware of the health-
care services available and advise patients accordingly.

Summary Box
What does this paper contribute to the global clinical community?

• Following discharge from ICU, critically ill older patients will require further sup- 
 port from various healthcare resources such as general practitioners, rehabilita- 
 tion programs, and home healthcare services. With this support, the majority are 
 able to live at home without outside assistance one year after an ICU stay.

• Information on available healthcare resources and how to access them is necessa- 
 ry for effective discharge planning for critically ill older patients. Nurses have an 
 important role in ensuring that patients and their families are aware of and know 
 how to access the needed healthcare resources. Nurses must be sure that their 
 knowledge of the healthcare services available for older patients following an ICU 
 stay remains up-to-date.
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Introduction
Social and economic pressure to reduce healthcare costs and resource utilization in-
creases in times of economic crises. Outcomes following treatment in intensive care 
units (ICUs) are being examined to estimate the ultimate cost of treating patients 
in ICUs, and include post-discharge use of resources within the healthcare system.1-3 

Previous studies have found that patients who have survived ICU treatment often 
have significant health problems and continue to have complex healthcare needs, 
increased morbidity, residual disability, activity limitations, and technology depen-
dence, in the months post-ICU stay.4,5 These patients need close medical follow-up 
and are prescribed more medications.6

Background
Owing to advances in medicine, nursing, and healthcare technology, an increasing 
number of critically ill older patients survive life-threatening illnesses that require 
ICU treatment.7-9 Questions have been raised concerning utilization of healthcare 
resources post-ICU stay by these older patients. An understanding of the patterns 
of healthcare resource utilization following critical illness is necessary to identify 
the services needed and ensure their availability. Nurses are in an ideal position to 
provide patients and families with information regarding available services and to 
ensure that patients can access and manage the appropriate healthcare resources 
following an ICU stay.

Previous studies of older patients treated in ICUs have examined length of stay, re-
hospitalization, and discharge destinations.10-13 Data on length of stay have been 
inconclusive. Some studies have reported longer hospital stays,10,11 whereas other 
authors reported stays similar to those of younger patients.14 Older patients are at 
a high risk of rehospitalization (ICU or hospital) with prevalence rates between 8% 
and 36%.7,12,13 In terms of discharge destination, studies have shown that between 
52% and 97% of older patients are able to return home after an ICU stay and live 
independently or with some outside assistance.15,16 However, many will require ad-
mission to nursing homes, small regional hospitals for long-term care, or rehabilita-
tion programs.9,17,18 The mortality rate of critically ill older patients varies, and de-
pending on the diagnosis, could range from 7% to 69% in the months following ICU 
discharge.15,19,20

Although previous studies have reported on the resources used by critically ill older 
patients during an ICU stay,10 long-term healthcare resource utilization following 
discharge from the ICU has been poorly described and inadequately researched.

Methods

Aims and Objectives
The aims of this study were to identify healthcare resource utilization by critically 
ill older patients during one year following an ICU stay, and to determine how their 
healthcare resource utilization differs from older persons selected from the general 
population. Healthcare resources include length of ICU and hospital stay, (re)admis-
sion to hospital or ICU, general practitioner|medical specialist visits, participation 
in rehabilitation programs, medication use, discharge destination, home healthcare 
service utilization, and care dependence for activities of daily living.

The research question is:

What is the association between an ICU stay and the subsequent use of the follow-
ing healthcare resources: length of stay, (re)admission to hospital or ICU, general 
practitioner (GP) visits, participation in rehabilitation programs, medication use, liv-
ing situation and survival, in critically ill older patients 6 and 12 months after hospital 
discharge?

Design
A prospective longitudinal study was conducted. The present study reports on one 
aspect of a larger longitudinal non-randomized study focusing on long-term conse-
quences of an ICU stay for critically ill older patients.21

Sample and Setting
Critically ill older patients hospitalized in a medical-surgical ICU of a university hos-
pital were eligible for the study (ICU group). Patients were included if they stayed in 
the ICU longer than 48 hours, were able to speak and read German or French, were at 
least 65 years old, and resided in Switzerland. Patients unable to express themselves 
verbally due to temporary tracheostomies or chronic mechanical ventilation, cogni-
tive impairment (head trauma, dementia), acute psychotic illnesses, receiving pal-
liative care due to terminal illness, and those transferred directly from the ICU to a 
smaller acute care hospital, were excluded from the study. In order to aid in the inter-
pretation of the outcome indicators, a comparison group was prospectively recruited 
via newspaper articles, flyers, organizations, and word-of-mouth. This group received 
a small financial remuneration to encourage participation for the entire length of 
the study. The participants of the comparison group had to speak and read German 
or French, be 65 years or older, and reside in Switzerland.
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Exclusion criteria for the comparison group included medical procedures or surgeries 
within two weeks of entry into the study. It was planned to recruit 150 subjects per 
group. Recruitment of the comparison group closely followed recruitment of the ICU 
group with the following pattern: after 20 patients were recruited to the ICU group, 
20 age-matched participants were recruited to the comparison group, continuing 
until each group had 150 participants.

Data Collection
Demographic and health-related information were collected from the ICU group dur-
ing the ICU stay and from the comparison group at study recruitment. Healthcare 
resource utilization was collected from both groups at 6 and 12 months following 
hospital discharge|recruitment, reflecting the period from discharge|recruitment to 
6 months, and the period from 6 to 12 months. A baseline measurement of activities 
of daily living was made one week post-ICU stay for the ICU group and at study begin 
for the comparison group.

Demographic information included age, sex, and living situation. ICU data included 
admission diagnosis, severity of illness as measured by the Acute Physiology, Age 
and Chronic Health Evaluation II (APACHE II),22 length of primary hospital stay, and 
ICU readmission. Mortality within one year of study recruitment was recorded for 
both groups.

Utilization of the following healthcare resources was recorded for both groups: num-
ber and reasons for hospital admissions; number and reasons for visits to GPs and|or 
medical specialists; participation and duration of rehabilitation programs (in and out 
patient) and type and dosage of medications (antihypertensives, antiarrhythmics, 
diuretics, analgesics, sedatives, antipsychotics, psychotropics, steroids, antidiabetics, 
and anticoagulants). Data on discharge destination such as home, acute care hospi-
tal, nursing home or other, and the frequency and type of home healthcare services 
utilized, such as home meal delivery, home nursing care, and care provided by family 
members (informal care), were collected.

A checklist was developed for the study to assess the need for assistance with activi-
ties of daily living, because care dependence may influence the type and frequency 
of healthcare resource utilization. The goal was to have a clear, simple, and easy to 
use checklist to evaluate the abilities and needs of critically ill older patients follow-
ing an ICU stay. The checklist was pilot tested with eleven older persons to determine 
comprehensibility (i.e., meaning of the words) and applicability (e.g., readability, time 
necessary to complete it) and was found to be adequate. A 5-point Likert scale was 
used for the evaluation (1=agree totally to 5=totally reject it). The following activities 
of daily living were assessed: bathing, dressing, food intake and meal preparation, 

continence|elimination, physical movement|mobility (in-side and outside the home), 
activities (shopping, etc.) and social contacts.

Care dependence for daily activities was classified as: completely dependent; needs 
support by caregivers and specialized medical equipment; independent with medi-
cal equipment; completely independent.

Procedure
Background data were collected from the medical records (ICU group) and via a 
questionnaire developed for the study (comparison group) by four specially trained 
critical care nurse specialists (ICU-nurse specialists). ICU-specific variables, such as 
ICU admission diagnosis, severity of illness, length of primary hospital stay, and re-
admission to the ICU, were obtained using the electronic Patient Data Management 
System. One week following ICU discharge, all eligible patients were contacted by 
one of the ICU-nurse specialists and invited to participate in the study. The study 
procedures were explained and the patients signed the informed consent form. In-
formation on activities of daily living prior to the ICU stay was assessed at this time. 
The comparison group was initially contacted by telephone. The study was explained 
and a verbal informed consent to participate was obtained. The written informed 
consent form and a form to collect demographic information were then sent to the 
participants along with a stamped self-addressed envelope to return the forms. All 
participants consented to permit the study ICU-nurse specialists to contact their 
GPs to obtain information on hospitalizations, medication use, and death over the 
12 month period. A questionnaire to collect healthcare resource utilization was cre-
ated for this study. The study questionnaire and checklist to assess the need for as-
sistance with activities of daily living were administered to the ICU group one week 
after ICU discharge and via telephone at 6 and 12 months. The questionnaire and 
checklist were administered by telephone to the comparison group at study recruit-
ment and after 6 and 12 months.

Ethical Considerations
The regional Ethics Commission approved the study (File Number: 128|08). All study 
participants were informed about the study and signed a written Informed Con-
sent Form. The critically ill older patients were contacted one week following ICU 
discharge and in addition to giving informed consent for study participation, gave 
their permission to access and use their medical records before, during, and after 
their ICU stay.
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Data Analysis
Descriptive analyses were used to describe the sample characteristics (mean, median, 
standard deviation, range).

Chi-squared tests were used for categorical outcome variables. The Mann-Whitney-U 
Test was used for continuous outcome variables that were not normally distributed. 
The Bonferroni correction was used as an adjustment for multiple comparisons (level 
of significance: p<0.005). All statistical analyses were performed with IBM SPSS Sta-
tistics version 22 software.

Results

Patient Characteristics
A total of 1660 persons were considered for study eligibility: 1214 critically ill older 
patients were screened upon admission to the ICU and 446 age-matched individu-
als were screened from the community. The final sample consisted of 291 persons: 
145 critically ill older patients (ICU group) and 146 participants from the compari-
son group. Figure 1 shows the flow diagram for recruitment. Demographic data and 
specific characteristics of all study participants are shown in Table 1. The ICU group 
included significantly fewer women than the comparison group (X2 19.34, p<0.001), 
and reported more co-morbidities (X2 25.03, p<0.001). Five patients (4%) from the ICU 
group died during the study period. No participants from the comparison group died 
during the 12 months study period.

6 | 8

Figure 1  Flow diagram of sample recruitment

 
ICU Group
Assessed for eligibility
(n=1214)

Note: Abbreviations: ICU=Intensive Care Unit. n=number of subjects.

 
Comparison Group
Assessed for eligibility
(n=446)

 
Excluded
Did not meet inclusion criteria (n=536)
Declined to participate (n=19)
Other reasons (external transfer n=387,
died in ICU n=126)

 
Excluded
Did not meet inclusion criteria (n=300)

 
Eligible during ICU stay
(n=146)

 
12 month follow-up
(n=124)
3 died, 1 new diagnosis of dementia,
2 lost to follow-up

 
6 month follow-up
(n=130)
2 died, 4 refusals, 9 lost to follow-up

 
Recruitment, one week after ICU
(n=145)
Incomplete data (n=1)

 
12 month follow-up
(n=135)
1 refusal after cancer diagnosis,
5 lost to follow-up

 
6 month follow-up
(n=141)
5 lost to follow-up

 
Recruitment to study
(n=146)
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Table 1  Demographic characteristics, ICU specific variables

Note: 1Only recorded for the ICU group. 2Chi-Squared-Test. Abbreviations: ICU=Intensive Care Unit. 
n=number of subjects. COPD=Chronic Obstructive Pulmonary Disease. SD=Standard Deviation. 
INA=Information Not Available.

Variables

Age, mean (SD)

Sex, n (%)
Women
Men

Co-morbidities, n (%)
With co-morbidities
Without co-morbidities
INA

Living situation, n (%)
With family member
Alone
Other (nursing home, assisted living)

ICU Admission Diagnosis1, n (%)
Cardiac disease (coronary and|or valvular 
disease, aortic disease, chronic heart 
failure, cardiac arrest)
Pulmonary disease (pneumonia, pulmo-
nary embolism, COPD)

Sepsis
Neurological disease
Trauma
Other (Gastrointestinal disease, burns, 
overdose)

Length (days) of ICU hospital stay, 
mean (SD)1

Length (days) primary hospital stay, 
mean (SD)1

Mortality over 12 months, n (%)
INA due to loss to follow-up

ICU Group

68.72 (5.39)

39 (27%)
106 (73%)

83 (57%)
41 (28%)
21 (15%)

98 (68%)
45 (31%)
2 (1%)

80 (55%) 
 

20 (14%) 

12 (8%)
13 (9%)
11 (8%)
9 (6%) 

4.57 (5.81) 

22.34 (24.81) 

5 (4%)
16 (13%)

Comparison Group

69.40 (5.51)

75 (51%)
71 (49%)

55 (38%)
83 (57%)
8 (5%)

INA

 
 

 

 

 

 

0
11 (8%)

p-Value

p<0.0012

p<0.0012
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Healthcare Resource Utilization After 6 and 12 Months
As shown in Tables 2 and 3, the ICU group utilized various healthcare resources fol-
lowing their ICU stay, such as rehabilitation programs, home nursing care, meal de-
livery services, informal care, or a combination of services. Three ICU group patients 
(2%) were readmitted to the ICU during the initial hospitalization and 12 were hos-
pitalized during the year.

Reasons recorded for these hospitalizations were coronary angiography (n=1), gall-
bladder operation (n=2), leg or foot amputation (n=2), uncontrolled diabetes mellitus 
type II (n=5), and pneumonia (n=2). One hundred twenty-seven ICU group patients 
(98%) saw their GPs in the first 6 months following hospital discharge and 114 (92%) 
had GP visits during the second 6 months of the study. Reasons for these doctor 
visits were: medication adjustments, blood work, general examinations, and dress-
ing changes. Eighty-nine (63%) comparison group participants saw their GPs in the 
first 6 months of the study and 87 (65%) had GP visits during the second 6 months 
of the study. More than two thirds of the ICU group patients (n=99, 76%) attended 
rehabilitation programs. The median length of stay in a rehabilitation program was 
three weeks with a range of 1-24 weeks. No participants from the comparison group 
attended rehabilitation programs. One ICU group patient was newly admitted to a 
nursing home following the ICU stay and one ICU group patient was transferred to 
a long-term acute care hospital.

Differences in Healthcare Resource Utilization
The ICU group used significantly more healthcare resources than the comparison 
group (see Tables 2 and 3). The ICU group had six times more GP visits (p<0.001), only 
ICU group patients attended rehabilitation programs, and 50% more patients in the 
ICU group took medications than participants in the comparison group (p<0.001). 
However, the ICU group had a significantly lower rate of hospitalization during the 
study period where 12 (10%) patients from the ICU group and 19 (14%) participants 
from the comparison group were hospitalized (p<0.001). Almost all study partici-
pants (ICU group) (n=120, 97%) and comparison group (n=131, 97%) lived at home by 
the end of the study period. At the end of one year, 7 (6%) ICU group patients were 
still dependent for some help at home such as bathing, dressing, feeding themselves, 
meal preparation, mobility and|or activities outside the home such as shopping. The 
same percentage, 6% (n=8) of participants from the comparison group required as-
sistance such as home nursing care and meal delivery services.
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Table 2  Healthcare resource utilization

Note: 1Only ICU group. 2Use of one or more types of medication. 3Median|Range. 4Mode. 5Mann-
Whitney-U Test. 6Chi-Squared-Test. Abbreviations: ICU=Intensive Care Unit. n=number of subjects. 
INA=Information Not Available.

Variables

ICU readmission1, n (%)

Hospital admissions, n (%)
6 months
12 months

General practitioner visits
6 months
12 months

Medical specialist visits
6 months
12 months

Rehabilitation programs, n (%)
6 months
12 months

Use of medications2, n (%)
6 months
INA
12 months
INA

ICU Group

3 (2%) patients

7 (5%) patients
5 (4%) patients

6 (0-38)3 visits (6)4

6 (0-72)3 visits (6)4

1 (0-73)3 visits (0)4

1 (0-24)3 visits (1)4

99 (76%) patients
17 (14%) patients

72 (55%) patients
5 (4%) patients
72 (56%) patients
17 (14%) patients

Comparison Group

1 (0.5%) participant
18 (13%) participants

1 (0-18)3 visits (0)4

1 (0-30)3 visits (0)4

0 (0-6)3 visits (0)4

0 (0-8)3 visits (0)4

no participants
no participants

41 (29%) participants
1 (1%) participants
34 (25%) participants

p-Value

p=0.0325

p<0.0015

p<0.0015

p<0.0015

p<0.0015

p<0.0015

p<0.0016

p<0.0016

Table 1  Discharge destination, care dependence, and home healthcare services

Note: 1Care dependence for daily activities was classified as dependent (completely dependent 
or needs support by caregivers and specialized medical equipment) and independent (indepen-
dent with and without medical equipment). 2One week prior to the ICU stay|at study recruitment. 
Abbreviations: ICU=Intensive Care Unit. n=number of subjects.

Variables

Discharge destination  | living situation, n (%)

Home 
6 months 
12 months

Acute care hospital 
6 months 
12 months

Nursing home 
6 months 
12 months

Other (living with family or friends, etc.) 
6 months 
12 months

Care dependence for daily activities1, n (%)

Independent before2: 
1 week before

Dependent before2: 
1 week before

Independent after: 
6 months 
12 months

Dependent after: 
6 months 
12 months

Home healthcare services utilized at

6 months, n (%) 
Home nursing care 
Meal delivery services 
Care by relatives (informal care) 
Combination of services

12 months, n (%) 
Home nursing care 
Combination of services

ICU Group

 
127 (98%) 
120 (97%)

 
1 (1%) 
1 (1%)

 
2 (1.5%) 
3 (2%)

 
0 
0

 
129 (89%)

 
16 (11%)

 
96 (74%) 
113 (91%)

 
34 (26%) 
11 (9%)

 
6 (5%) 
7 (5%) 
10 (8%) 
8 (6%)

 
2 (2%) 
5 (4%)

Comparison Group

 
137 (97%) 
131 (97%)

 
0 
0

 
1 (1%) 
1 (1%)

 
3 (2%) 
3 (2%)

 
141 (97%)

 
4 (3%)

 
131 (93%) 
128 (95%)

 
10 (7%) 
7 (5%)

 
2 (1%) 
3 (2%) 
4 (3%) 
0

 
4 (3%) 
4 (3%)
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Discussion
Use of healthcare resources, in general, was not excessive. However, the ICU group 
did use more healthcare resources over 12 months than the comparison group. Very 
positive outcomes of the study were that almost no ICU group patients were read-
mitted to the ICU, hospital, nursing homes or acute care hospitals, which are very 
cost-intensive institutions. In addition, almost all ICU group patients were able to 
live independently at home after one year.

The type of healthcare resources used by the ICU group is in line with some of the 
previously published studies,6,15,23 although other studies have shown that the criti-
cally ill older patients require significant healthcare resources for months and even 
years following discharge from ICUs.15 The ICU group patients in our study were rarely 
readmitted to either the ICU or the hospital, and the length of stay in rehabilitation 
programs was within the average duration of these programs.12,13,24 In addition, as 
compared to previous reports, very few ICU group patients were transferred to nurs-
ing homes.13,25 Sage et al6 found that after an ICU stay, the critically ill older patients 
required an intensive amount of post-hospitalization care including (re)hospitaliza-
tion, surgical procedures, and doctor visits, compared to volunteers from two residen-
tial centers. It would seem that increased healthcare resource utilization following 
an ICU stay is not necessarily due to advanced age. Williams et al23 found that 1/3 of 
their younger patients used more medications and saw their GPs more often than 
they had prior to hospitalization. The relatively low utilization of healthcare resources 
found in our study may be explained by the high level of independence of the ICU 
group patients both prior to their ICU stay and one year following discharge. Most 
of the ICU group lived with family, attended rehabilitation programs with self-care 
education and preventive interventions, and were closely monitored by their GPs, pri-
marily because of their ICU stay and|or their co-morbidities. The influence that the 
higher number of women in the comparison group or the higher number of patients 
with co-morbidities in the ICU group had on the results is not known.

Interestingly, the ICU group in our study was hospitalized less often than the com-
parison group during the year of the study, which is similar to the study by Keenan 
et al26 showing that ICU survivors in British Columbia had fewer readmissions over 
a 3-year period than survivors of a hospitalization without ICU stay. These results are 
in contrast to Wunsch et al13 who found that older ICU survivors in the USA had more 
(re)admissions 6 months after an ICU stay when compared to the general popula-
tion. A possible explanation for these findings is that the ICU groups’ frequent visits 
to GPs allowed early recognition and proactive treatment of health problems that 
prevented further hospitalizations. In support of this explanation, the comparison 
group visited their GPs less frequently and tended to go directly to the hospital for 
acute health problems.

The home healthcare services utilized by the ICU group were similar to reports from 
previous studies, such as meal delivery services and care by relatives.4,15 Interestingly, 
very few of the ICU group patients needed home healthcare services after one year, 
which is in contrast to what has been previously reported.4,15 We suspect that the 
patients in the ICU group had returned to a relatively good state of health and had 
sufficient support to enable them to stay at home. Perrig-Chiello et al27 confirmed 
that many older persons in Switzerland enjoy a relatively long unencumbered life 
expectancy and thus are able to remain “independent” at home. The extent to which 
this “independence” is supported by informal care from relatives and the available 
social network has neither been examined in our study nor in previously published 
studies.15,27

The mortality rate of the ICU group patients was lower than the mortality rate of 7%-
69% previously reported for critically ill older patients over a similar time period af-
ter ICU discharge.15,19,20 There are various explanations for this lower mortality rate. 
Case-mix could be one reason as Vest et al20 included only medical ICU patients in 
their study who tend to have a higher mortality rate after an ICU stay than do elec-
tive surgical ICU patients.8 In addition, we excluded patients with known cognitive 
impairment or who were receiving palliative care due to terminal illnesses. These 
patients may have had a higher mortality rate28 than the ICU group patients who 
were included. The lower mortality rate may have been influenced by the ICU group 
patients remaining in hospital or rehabilitation until they were stable, and|or receiv-
ing close monitoring by their GPs after hospitalization. The study by Kaarlola et al15 
showed that critically ill older patients who had had coronary bypass surgery had 
the lowest mortality (7%). Most of the ICU group patients in our study had cardiac 
surgery, and this may also contribute to the positive outcomes found in this study. 
Information is also missing on 9% (n=11) of the study participants who were lost to 
follow-up.
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Limitations
This study has some limitations that need to be addressed. First, critically ill older 
patients were excluded if they were unable to express themselves verbally, had cog-
nitive impairment or acute psychotic illnesses, were receiving palliative care, or were 
transferred directly from the ICU to a smaller acute care hospital. Critically ill older 
patients with these characteristics often require specific long-term resources (for 
example psychological support or long-term institutional care). Second, the use of 
healthcare resources, such as visits to GPs and medication use before the ICU stay, 
was not recorded, so that a baseline measurement was not available. Third, it was 
not possible to ascertain if and how the patients’ financial situation influenced their 
use of healthcare resources. This will need further study especially concerning ser-
vices that are not covered by health insurance. Fourth, the study used a convenience 
sample from a heterogeneous population and had significant group differences in 
sex and co-morbidities. Finally, the study was conducted in one university hospital, 
all of which restrict the generalizability of the results.

Conclusion
Critically ill older patients need various healthcare resources following an ICU stay. 
Utilization of these resources enables them to live at home and contributes to long-
term positive outcomes. Provision of adequate healthcare resources can reduce the 
need for more expensive healthcare such as hospitalization or long-term care insti-
tutions. 

Relevance to Clinical Practice
Adequate healthcare resources must be available for older patients after an ICU stay. 
These include easy access to GPs, rehabilitation facilities, and home healthcare ser-
vices. Nurses have the responsibility to assist patients to access and manage health-
care resources after hospitalization. In coordination with the entire healthcare team, 
the critically ill older patient and their family will benefit from identifying the appro-
priate healthcare services. Creating a printed brochure that explains available ser-
vices can help to guide the use of healthcare services after an ICU stay. Coordinating 
follow-up services such as physician visits will provide the patient and family with 
a significant start. Regular evaluation of healthcare resources enables planning for 
effective follow-up care. In addition, nurses teach critically ill older patients and their 
families how to use new techniques and interventions. Given that the family mem-
bers of critically ill older patients are often older themselves, this must also be taken 
into consideration when planning for follow-up care. For example, long distances 
to various programs and appointments can present a burden for the older relative. 
Further studies are needed to analyze healthcare resource utilization by those criti-
cally ill older patients who were excluded from this study. In addition, the social and 
psychological resources used by critically ill older patients after an ICU stay have not 
been sufficiently studied. Studies on long-term outcomes such as quality of life may 
be relevant and are indirect measures of healthcare resource utilization.
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Introduction
The final chapter of this thesis summarizes the main study findings and discusses 
methodological issues in conducting the study. It also examines theoretical consid-
erations regarding the interpretation of the results, presents suggestions for imple-
mentation in clinical practice and implications for future research, and ends with a 
summary of the findings of this study.

Main Findings
Main study findings highlight that the long-term negative consequences of an ICU 
stay for critically ill older patients are minimal, and that the patients are, in general, 
in good health one year following the ICU stay.

Specific key conclusions based on the study results are:

• Older patients do not experience increased pain, anxiety, or agitation 12 months 
 following an ICU stay. However, for those patients who report pain at 12 months,  
 an association was found with various factors present prior to ICU admission and 
 during the ICU stay. For example, pain prior to the ICU admission and pain during 
 the ICU stay were associated with longer-term pain.

• Older patients reported low pain levels during their ICU stay. The pain patterns of 
 critically ill older patients are distinctive because of the low levels of reported pain 
 and the substantial individual variability in pain levels.

• Health-related quality of life (HRQoL) of the crically ill older patients was good 12 
 months following the ICU stay and remained stable over the 12-month period. Nev- 
 ertheless, HRQoL of the critically ill older patients was lower than that of the par- 
 ticipants in the comparison group throughout the study. This lower HRQoL was 
 documented in the critically ill patients prior to their hospitalization. Factors associ- 
 ated with reduced HRQoL were an increased severity of illness, specific diagnoses, 
 and having had surgical procedures. Routine ICU interventions, such as turning 
 and intratracheal suctioning, were also asso ated with a reduction in HRQoL after 
 12 months.

• Older patients did utilize more healthcare resources during the 12 months after 
 hospital discharge than the participants in the comparison group. Despite higher  
 use of healthcare resources in terms of general practitioner and medical special- 
 ist visits, rehabilitation program participation and medication use, cost-intensive 
 healthcare resources such as hospital or nursing home admissions were rarely re- 
 quired by the critically ill older patients.

7 | 8

Methodological Considerations
This section addresses the most important methodological strengths and limita-
tions. Issues discussed include: 1) study design, 2) recruitment of subjects, and 3) 
outcome measures.

Study Design
The study utilized a longitudinal design that allowed the examination of long-term 
outcomes. The main advantage of longitudinal studies lies in the ability to analyze 
changes in variables over time.1 Longitudinal studies identify and determine intra-
individual and inter-individual changes.2 However, longitudinal studies have com-
mon methodological issues in terms of data collection, measurement, and analysis. 
This study had additional challenges inherent in doing research with older and seri-
ously ill research participants.3-5

Adequate Length of Follow-Up

How long is “long’’ for critically ill older patients? Based on previous longitudinal 
studies,6,7 a follow-up period of one year with three measurement times was chosen 
for our study. It is generally accepted that the real burden of an ICU stay is evident 
up to 6 months after ICU discharge.8 Although still minimal, we found the great-
est changes in long-term consequences between the first week after ICU discharge 
and 6 months later. Previous studies with older patients had follow-up periods of 3 
months to 8 years.3,9,10 To date, no conclusive findings are available to identify the 
specific time period during which the ICU stay no longer has a significant impact 
on everyday life. An adequate length of follow-up to detect potential adverse con-
sequences of an ICU stay cannot be defined solely as a dimension of time. Changes 
in long-term consequences, physical and psychological reserves and the context in 
which older patients live must be considered in estimating the most appropriate 
follow-up period. For critically ill older patients, it is not only the quantity (duration) 
of life that should be evaluated, but also the quality of life.11 Based on the relatively 
stable pattern we found in long-term consequences (Chapters 4, 5, 6), we can expect 
that a follow-up period of one year is adequate for critically ill older patients after an 
ICU stay within the Swiss healthcare system. The Swiss healthcare system is known 
for its high quality and availability to the entire population.12 In addition, our study 
found that early follow-up data collection (within one week after an ICU stay) could 
reveal relevant health changes in critically ill older patients (Chapter 4).
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Retrospective Baseline Assessment

Our study design called for a retrospective baseline assessment, which introduces 
the possibility of recall bias. Baseline assessments are necessary when investigating 
the influence of a critical illness, prognosis, and decision-making in the ICU.8,13 Given 
that most ICU admissions take place under emergency situations and thus are unex-
pected, baseline measurements cannot always be obtained. In this case, a retrospec-
tive baseline assessment presents the only possibility to obtain information from 
patients themselves. Asking the relatives to fill out the HRQoL (SF-36) for the patient 
would have been an alternative.14 However, interviewing relatives when a family 
member is critically ill can be problematic.15,16 Existing studies demonstrate variable 
results for agreement between patients and relatives, and relatives tend to overesti-
mate or underestimate the HRQoL of their family member.17,18 In particular, relatives 
of the older patients have been found to be less capable of describing symptoms 
and the living situation than patients themselves.19 Given these conflicting findings 
in terms of patient-relative agreement, we decided to ask the patients themselves to 
answer questions referring to one week prior to ICU admission.

Loss to Follow-Up

One important risk of longitudinal studies is that patients will be lost to follow-up,8 
which could lead to a significant attrition bias in the results. Since a loss to follow-up 
of 20% is an expected attrition rate in studies of ICU patients,8 the high follow-up 
rate of 86% for the ICU group and 92% for the comparison group can be regarded 
as a major strength of this study. Reasons for loss to follow-up were comparable to 
other long-term ICU studies, for example, reluctance to recall unpleasant memories 
and personal reasons not related to health.8 Very few subjects left the study due 
to age-related impairments. Additionally, only five patients in the ICU group died, 
and no one died in the comparison group during the 12-month follow-up period. 
The one-year mortality for older patients who have survived an ICU stay varies be-
tween 7%-69%.3,20 The low mortality in our study can be explained by the case-mix 
(e.g., diagnoses, ratio of medical and surgical patients) or the starting point for the 
follow-up. Recruitment, or study begin for our study was one week following ICU 
discharge. Had we started recruitment at the time of ICU admission, we could have 
expected a much higher mortality rate because, given the older age of the patients, 
some of the patients who subsequently died during the ICU stay would have also 
been included.21,22 Most of the ICU group patients in our study had cardiac surgery. 
Kaarlola et al3 confirms that critically ill older patients who have had coronary artery 
bypass surgery have the lowest mortality (7%).

Recruitment of Subjects
Inclusion Criteria

One of the biggest challenges in this study was the recruitment of appropriate sub-
jects. We screened 1214 ICU patients of whom 145 critically ill older patients (12%) 
met the inclusion criteria and agreed to participate. Very few patients refused to 
participate in the study.

Cognitive impairment in ICU patients is a special problem. Previous studies confirm 
that impaired cognitive functioning is common for critically ill older patients.23,24 
Memory, attention and concentration problems, as well as neuropsychological defi-
cits comparable to the impact of low-level dementia, affect a majority of these older 
patients.25 Because we excluded patients with cognitive impairment, the study used 
a selective sample. It is possible that we included patients in our study who had bet-
ter health, because these patients were capable of taking part in the study one week 
after ICU discharge, and this may have created a selection bias. We excluded patients 
with clinically significant cognitive impairment because it can take months to years 
for critically ill older patients to recover from ICU-induced cognitive impairment.24

Prospective Comparison Group and Matching

Utilizing a community-based comparison group matched to the ICU group on age 
was one of the strengths of the study design. The comparison group was selected 
to provide an example of the “normal’’ age-related signs and symptoms older indi-
viduals may experience. Most longitudinal studies have matched critically ill older 
patients with individuals selected to represent a healthy population,3,8 individuals 
reflecting the population norms,8,26 or even with younger ICU patients.27 Although 
patients who are critically ill may not reflect the population norm or be comparable 
to younger ICU patients before an illness,28 a comparison group does allow a more 
realistic interpretation of the results and may possibly account for confounding, ex-
traneous variables that may impact the outcome variables.8 One limitation of our 
study was that the groups were only matched for age, and not for sex or comorbidi-
ties. This was a design decision taken in order to recruit the planned 150 subjects per 
group, realizing that recruitment of older patients may be challenging as older pa-
tients tend to be less likely than younger patients to agree to participate in research 
studies.29,30 Our study had an unequal distribution of women and men in the two 
groups. Because more men than women were hospitalized in the ICU, more men 
were eligible for the study. This unequal distribution of men and women reflects na-
tional and international data where men, especially older men, are more frequently 
hospitalized in ICUs.31-34 Significantly more women volunteered to be in the study for 
the comparison group, which resulted in the imbalance of men and women between 
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the two groups. Previous studies that compared patients by sex found that older 
women are more dependent on institutionalized care, and more frequently suffer 
due to restrictions in their daily functioning.35,36 Men, however, can usually rely on 
informal help and care, as the men in Switzerland tend to live with a partner and the 
older women tend to live alone.37 The degree to which the imbalance in the distribu-
tion of men and women in the two groups of our study affected the good long-term 
consequences remains unknown.

Outcome Measures
Validity, Reliability, and Feasibility

Several strategies were employed to increase the validity, reliability, and feasibility of 
the outcome measurements. First, we used instruments and questionnaires with good 
psychometric properties and in the native language of the participants. For example, 
validated translations into German and French of the numeric rating scale (NRS), ver-
bal rating scale (VRS), behavioral scale, and Short Form Health Survey 36 (SF-36) were 
used. Critically ill older patients often have difficulty using various instruments or fol-
lowing the instructions for using the instruments. The Confusion Assessment Method 
ICU (CAM-ICU) is one example where difficulties for patients arise due to fatigue or 
limited energy.30,38 We chose easily applicable instruments, such as the numeric rat-
ing scale for pain, and the survey methods were adjusted to the cognitive and physi-
cal abilities of the patients. Further research is needed in this area, including ways in 
which data can be collected while causing the least amount of stress for the critically 
ill older patient. Second, all critical care nurses had special training in assessing pain, 
anxiety, and agitation. The training included: 1) assessing and managing pain, anxiety, 
and agitation during the ICU stay; 2) determining the peak duration of analgesia and 
sedation; 3) and advanced understanding of the pharmacological mechanisms of an-
algo-sedation. The training of the critical care nurses may have influenced the results 
of our study. A better knowledge of analgo-sedation allowed the critical care nurses to 
administer and optimize selected analgo-sedation. Given that the study was carried 
out in an ICU that already had a defined analgo-sedation management program, treat-
ment of pain, anxiety, and agitation followed standard procedure. Third, to increase 
consistency of data collection, the same 4 critical care nurse specialists carried out the 
data collection for the entire year after the ICU discharge. The fourth key strength of 
the study was compiling a complete database over 12 months on the 124 critically ill 
older patients and the 135 age-matched community-based participants. The data col-
lection process was continuously monitored for quality assurance purposes. Missing 
values were minimized by using telephone interviews and mailed questionnaires to 
determine the outcome measures. To minimize missing data, participants who had 
not responded to the mailed questionnaires were contacted a second time by tele-
phone and, if necessary, questionnaires were sent again by mail.

Theoretical Considerations
This section provides some theoretical considerations regarding the interpretation 
of the results. The following issues are discussed: 1) target population; 2) pain, anxi-
ety, and agitation after the ICU stay; and 3) good health-related quality of life with-
out excessive healthcare resource use.

The Target Population
Good Physical and Psychological Reserve

Noteworthy are the good long-term consequences for this particular sample of criti-
cally ill older patients (Chapters 4, 5, 6). One explanation is that the critically ill older 
patients who survived the ICU stay exhibited good physiological reserve that sup-
ports their ability to cope with the ICU stay and the subsequent recovery period. The 
physical and psychological reserves of critically ill older patients are often limited by 
pre-existing diseases or diminished as a result of the acute illness.39 Currently, there 
are no valid and reliable methods to estimate physiological reserves in ICU patients.40 
It is possible, though, that some components of the HRQoL reflect physiological re-
serves.13 This would coincide with our results showing that a good mental and func-
tional HRQoL before the ICU stay (Chapter 5) will probably have a positive influence 
on the long-term consequences of the stay. A further explanation can be found in 
previous studies demonstrating that the critically ill older patients who are hospi-
talized most frequently in the ICU are in relatively good health,41 and therefore this 
may favorably influence the long-term consequences. Frailty, characterized by loss of 
physical and cognitive reserve,40 has been shown to closely correlate with the aging 
process and the development of critical illness.40,42 Thus frailty may, in the future, be 
used as a measure for physical and psychological reserves and as an aid to identify 
vulnerable patients. This may be important because the amount of physical and psy-
chological reserves may or may not relate to the ability to tolerate an ICU stay.42
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Pain, Anxiety, and Agitation After the ICU Stay
Low Level of Pain, Anxiety, and Agitation

We found that levels of pain, anxiety, and agitation were low in general throughout the 
ICU stay and the follow-up period. Interestingly, critically ill older patients normally have a 
heightened risk of persistent pain due to the normal physiologic aging processes affect-
ing the musculoskeletal system and increased number of co-morbidities.29,43 Our results 
correspond with previous HRQoL studies showing that persistent pain in critically ill older 
patients does not differ from that in a matched normal population.7,31 However, other 
HRQoL studies show that persistent pain is common among critically ill older patients.3,44 
Growing evidence suggests that management of pain and agitation during the ICU stay 
will improve the long-term consequences for ICU patients;45 this corresponds to our find-
ings (Chapters 2, 4, 5, 6). Previous studies report that patients with sepsis and trauma tend 
to have persistent pain.46-48 Most of the critically ill older patients in our study had cardiac 
illnesses or surgery that may explain the low levels of pain reported at 6 and 12 months. 
Persistent pain after surgery is primarily associated with younger patients. The reduction 
in the peripheral nociceptive function with increased age is the explanation commonly 
given for this phenomenon of decreased pain perception in older patients.29,43,46

Anxiety after the ICU stay was also low in the critically ill older patients. Previous stud-
ies found anxiety present in younger patients in relation to depression, post-traumat-
ic stress disorders (PTSD), or when viewed as a psychiatric complication.28,49,50 Most 
of our critically ill older patients had accurate memories of their ICU stays (Chapter 
4), as opposed to delusional memories which are most often related to long-term 
anxiety disorders or other psychiatric conditions.51,52 Studies also show that light se-
dation or daily interruption of sedation may be protective for PTSD and anxiety.53,54 

This corresponds to our findings that the older patients had light sedation (Chapter 
2) and daily sedation interruption (Chapters 4, 5).

Not only were pain and anxiety levels found to be low after the ICU stay, levels of agi-
tation were also low. Agitation without delirium has been reported during the ICU 
stay.45,55 However, agitation following an ICU stay has primarily been investigated in 
the context of PTSD, post-ICU syndrome, or as a psychiatric complication.28,49,50 Our 
results are supported by previous publications indicating that the frequency of psy-
chiatric complications decreases with increasing age.50 Agitation during and after 
an ICU stay is an area in need of further research. Questions arise in terms of exact 
definitions and limitations of the psychiatric complications, as several of the symp-
toms overlap.28 For example, there is significant overlap in some behavioral symp-
toms for pain, agitation, and anxiety. Further research is needed to determine the 
extent to which agitation can be analyzed as a symptom isolated from other issues 
with which it shares symptom overlap, such as pain or anxiety.

Good Health-related Quality of Life Without Excessive 
Healthcare Resource Use

Acute and Chronic Critically Ill

An important finding from our study is, that the critically ill older patients had a good 
HRQoL, and did utilize healthcare resources, but at a much lower level than the cost-
intensive services such as admission to a nursing home or hospital (Chapters 5,  6). 
These findings are consistent with the results of some studies.3,8 However, other stud-
ies have reported worsening HRQoL and increases in institutionalization.31,20,56 One 
important explanation for our results concerns the nature of our ICU patient popula-
tion with regard to specific illnesses.7,8,31 Many of our patients had cardiac surgery and 
this patient population has a higher probability of good long-term consequences3 due 
to the possibility of an operative cure for severe coronary artery disease or valvular dis-
ease. Patients with severe acute respiratory distress syndrome, prolonged mechanical 
ventilation, severe trauma, and severe sepsis, appear to have the worst HRQoL and 
highest pain levels.8,46 The mean ICU length of stay in our study was 4.57 days and 
only a few of the patients in our study developed a chronic critical illness with an ICU 
stay longer than 7 days.57 Older patients hospitalized in ICUs are at increased risk of 
developing a chronic critical illness.58 Chronic critical illnesses are associated with pro-
found debilitation, months of hospitalization, permanent dependence on mechanical 
ventilation and|or other life-sustaining technology, thus requiring long-term medical 
and nursing care.56,58

A Good Population State of Health

One other possible explanation for the good HRQoL and the adequate healthcare re-
source use in our study can be related to the generally good state of health of the 
older population in Switzerland. Studies show that the great majority of older persons 
living in Switzerland, including those who have previously been treated in an ICU, esti-
mate their own state of health to be “good’’ to “very good’’ and have a long disability-
free life expectancy.35-37 These reports confirm the results of our study, which showed 
that after a year, most of the critically ill older patients were living at home with little 
outside support.

Adaptation Process

Alternative explanations for the good long-term outcomes in our study include the 
adaptation process. Interestingly, critically ill older patients generally adapt well to 
their limitations and perceive their HRQoL as good.8 The literature describes the ad-
aptation process as a response shift and defines it as changes in internal standards, 
values, and conceptualization.59 Experts note that any conclusions regarding response 
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shift should be based on careful investigation and documentation.59 We have not per-
formed an investigation of the response shift in our study. It is also important to note 
that the self-assessment of health by older patients only moderately correlated with 
their objective health, because the perception of health changes with age. Patients 
felt they were healthy in spite of their complaints, because they compared themselves 
to peers who were sicker than they were.60 However, considering the concept of res-
ponse shift, issues such as adaptation, coping, expectations or self-control in the mea-
surement of long-term consequences become significant. Further studies are needed 
to explore these mechanisms in critically ill older patients after an ICU stay.

Our study, albeit with a selected sample, shows that critically ill older patients have 
good long-term consequences following an ICU stay. These patients profited both 
from treatment in the ICU as well as the healthcare resources available to them follo-
wing hospital discharge. A caveat is that management of older patients during and 
after an ICU stay is a complex issue and not all older patients will experience the 
hoped for return to good health. Future developments in medicine, nursing, and tech-
nology will continue to influence the long-term consequences of an ICU stay. These 
long-term consequences must continuously be evaluated to the benefit of critically 
ill older patients.

Implications

Implications for Practice
The results of this study have several implications for the clinical practice with criti-
cally ill older patients during and after an intensive care unit (ICU) stay.

• Critically ill older patients undergo many painful interventions during an ICU stay. It 
 is crucial that nurses recognize and treat pain prior to, during, and following the 
 stay. Prevention of long-term pain requires special attention to patients with pain 
 before and during the ICU stay, after surgery, and in situations where high doses of 
 sedation have been used. Lower levels of sedation allow critically ill older patients to 
 express the presence of pain, anxiety, and agitation. Nurses should also use valida- 
 ted assessment instruments to recognize pain and anxiety. Assessment and treat- 
 ment of pain should start from the onset of the ICU stay, since the most intensive 
 pain usually occurs on day 1 of the stay.

• Our study shows that critically ill older patients with severe illnesses, acute renal 
 failure, and following cardiac surgery, may have restricted functioning following an 
 ICU stay. Therefore, when preparing for discharge, nurses need to carefully explain 
 to the patients and their relatives the various rehabilitation and supportive services 
 available for the patient. During the ICU stay, intratracheal suctioning and turning 
 were associated with lower mental health scores, therefore it is advisable that nur- 
 ses plan and execute these interventions according to individual needs, and not as 
 standard components of “routine care.’’

• Critically ill older patients will need a broad range of healthcare resources such as 
 rehabilitation, home care services, etc. following an ICU stay. According to our fin- 
 dings, it is important that older patients have access to a wide-range of healthcare 
 resources. Nurses play a key role in structuring and managing care by an interdisci- 
 plinary team dedicated to the special needs of these patients. Nurses have major re- 
 sponsibilities in decision-making, coordination, planning, and evaluation of the 
 available resources. Therefore, they must have up-to-date knowledge of current 
 healthcare resources in order to competently advise patients, their relatives and 
 other healthcare professionals.
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Implications for Future Research
Our study identifies areas for future research. We highlight a few in the following 
section.

• Subsets of critically ill older patients have long-term cognitive limitations, serious 
 illnesses such as severe sepsis, acute respiratory distress syndrome, chronic critical  
 illnesses, or a terminal illness. These vulnerable and often older patients receive 
 long-term treatment, such as mechanical ventilation and care across a range of ve- 
 nues. In addition, these patients often have substantial health-related burdens, for 
 example cognitive impairment or polyneuropathy, and need special care (e.g., ICU 
 follow-up clinics, palliative care). Previously, long-term consequences such as pain,  
 anxiety, agitation, and health-related quality of life (HRQoL) or the use of healthcare 
 resources by these patients have seldom been studied, even though they present 
 specific medical and nursing challenges.

• Future studies are needed to identify factors that have a positive influence on 
 long-term consequences for critically ill older patients. Factors such as physical and 
 psychological reserves, the ability to cope in extreme situations, and specific ICU 
 interventions, such as early mobilization, adequate analgesia and sedation, target- 
 ed delirium management, standardized ICU protocols, and early rehabilitation may 
 be able to positively influence the long-term consequences for the older patients.  
 Specific ICU interventions such as early mobilization, etc. have a positive influence 
 on long-term consequences for critically ill patients. Very few studies have exam- 
 ined the physical and psychological reserves and ICU interventions that specifically  
 focus on critically ill older patients. Randomized controlled studies for older patients 
 are important, because age is associated with decreased cardiac, pulmonary, renal  
 and cognitive function, which contribute to a reduction in physical reserves. This 
 physical reserve influences specific ICU interventions, for example early rehabilita- 
 tion during the ICU stay and also interventions during the recovery period after 
 discharge.

• Finally, many methodological concerns remain about the research on long-term  
 consequences for critically ill older patients, such as the choice of measurement 
 tools, measurement time points, length of follow-up, comparison groups and base- 
 line assessment. No consensus has been reached on which measurement tools are 
 optimal for measuring different long-term consequences, such as the HRQoL. A  
 consensus of experts on measurement tools would be a valuable asset in planning 
 research designs and methodology. Baseline assessments prior to the ICU stay,  
 when measuring long-term consequences such as pain, anxiety, agitation or HRQoL, 
 are necessary, because conditions present before the ICU stay, may influence the  
 long-term consequences. One way to improve patient care is by promoting HRQoL.  

 Although little is known about HRQoL during the ICU stay, it may substantially con- 
 tribute to the ICU outcome for critically ill older patients. Measurement tools need 
 to be developed that can be used with critically ill older patients during the ICU stay.  
 Additionally, research needs to determine whether long-term consequences such as 
 pain, HRQoL, etc. belong to the standardized examinations by general practitioners 
 or other healthcare providers, and therefore be used on a long-term basis.
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Summary
Increasing numbers of critically ill older patients with severe illnesses and injuries 
are hospitalized in intensive care units (ICUs) and survive to discharge. It has been 
found that being hospitalized for treatment in an ICU can be burdensome for both 
the older patients and their relatives. An increasing number of patients who survive 
the ICU stay will face the hardship of either a long-term critical illness or long-term 
pain and disability. Treatment of critically ill older patients during and after the ICU 
stay is complex, challenging, and often embroiled in controversy. Questions arise as 
to the risk of poor long-term consequences due to the challenges of co-morbidities 
and reduced physiological reserve. In addition, previous study results are inconclu-
sive and raise the following questions: Do older patients profit from treatment in an 
ICU; and, if they survive the ICU stay, are they in a relatively good state of health?

The overall aim of this study was to identify how an ICU stay influences the older 
patients’ experiences later in life. The long-term consequences examined were pain, 
anxiety, agitation, health-related quality of life (HRQoL), and healthcare resource 
utilization. It is evident that there is a need for research on the benefits of inten-
sive care treatment for critically ill older patients. This thesis entitled “Critically ill 
older patients treated in intensive care units: long-term consequences” is based on 
a prospective non-randomized longitudinal study of critically ill older patients and 
a comparison group of age-matched community-based participants. Study subjects 
were followed for one year and data collection took place at study recruitment, and 
6 and 12 months.

Chapter 1 presents an overview of the demographic developments in the ICU, specifi-
cally looking at critically ill older patients, and describes the challenges confronting 
these patients during and after the ICU stay, and includes the main aims and the 
contents of the study.

Chapter 2 presents the results of the prospective observational study that examines 
pain patterns in critically ill older patients during the first 3 ICU days, and identifies 
differences between severely ill and moderately ill patients. One hundred forty-one 
critically ill older patients with a mean age of 69 years were recruited. This study 
shows that pain is relatively stable and consistent at a low level of intensity. Although 
levels of pain decreased steadily over the first 3 days of treatment in the ICU, there 
was substantial variation in individual pain patterns. More than half of the patients 
were admitted to the ICU because of cardiac diseases or cardiac surgery. Severely ill 
patients were found to have relatively stable pain patterns, whereas those patients 
who were moderately ill tended to have fluctuations in pain. Most patients were 
treated with analgesia (98%) and sedation (88%), although most had a low level of 
sedation, allowing them to report pain.

Chapter 3 describes the design of the prospective non-randomized longitudinal 
study. Recruitment began in December 2008 and ended in April 2010. Data collection 
was completed in April 2011. The sample size calculation determined that 96 patients 
were needed for each group. To account for loss to follow-up, it was planned to recruit 
150 subjects for each group. Due to the restrictions of the inclusion and exclusion 
criteria, 145 critically ill older patients and 146 participants for the comparison group 
were recruited. The critically ill older patients had medical as well as surgical ICU ad-
mission diagnoses and the comparison group had the normal illnesses of aging. Uti-
lizing a comparison group facilitated the interpretation of the results. Baseline data 
were collected at study recruitment, which, for the critically ill older patients, was 
one week following ICU discharge. Follow-up data collection took place at 6 and 12 
months after hospital discharge. The participants in the comparison group were in-
terviewed at study begin, and data collection continued 6 and 12 months later. Valid 
and reliable assessment instruments were used to measure the outcomes. Pain and 
anxiety were assessed with a numerical rating scale (NRS) during the ICU stay and at 
follow-up. Agitation during the ICU stay was assessed with the Richmond Agitation-
Sedation Scale (RASS) and the NRS was used during the follow-up data collection pe-
riod. HRQoL was measured with the Short Form Health Survey 36 (SF-36). The SF-36 
consists of 8 dimensions that are consolidated into two overal dimensions: physical 
and mental health scores. In addition, the following aspects of healthcare resource 
utilization were examined: length of stay, (re)admission to hospital or ICU, general 
practitioner and medical specialist visits, rehabilitation program participation, medi-
cation use, discharge destination, home healthcare service use, and level of depen-
dence for activities of daily living. Data collection methods included face-to-face and 
telephone interviews and questionnaires sent by post. Challenges associated with 
conducting this longitudinal study are discussed at the end of Chapter 3.

Chapter 4 examines long-term pain, anxiety, and agitation in critically ill older pa-
tients up to 12 months after an ICU stay. This is the first part of the prospective non-
randomized longitudinal study of long-term consequences following an ICU stay. 
This study positively shows that an ICU stay is not associated with persistent pain, 
anxiety, and agitation in critically ill older patients one year after ICU stay. Pain, anxi-
ety, and agitation were found to be low throughout the follow-up period. One week 
following ICU discharge, pain and anxiety were significantly higher than in the com-
parison group, but there was no difference in agitation. No differences were found 
in pain, anxiety or agitation at the 6 and 12 month follow-up. The pre-ICU and ICU 
related factors associated with persistent pain after 12 months were: pain prior to 
the ICU and pain during the ICU stay. Surgery during the ICU, pain during the ICU 
and higher doses of sedatives were associated with pain one week after the ICU stay. 
No significant associations were found between pain and length of ICU stay or the 
presence of co-morbidities.
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Chapter 5 discusses the association of an ICU stay and the HRQoL of critically ill older 
patients up to 12 months following an ICU stay. This second part of the non-random-
ized longitudinal study highlights that critically ill older patients report an overall 
good and stable HRQoL one year following an ICU stay, although the HRQoL was 
significantly lower than the comparison group in both physical and mental health 
scores throughout all assessment periods. These differences already existed prior to 
the ICU stay. The critically ill older patients had individual variability in the HRQoL 
scores; but not the participants in the comparison group. Disease-related factors 
such as renal failure, cardiac surgery and a high illness severity were associated with 
lower physical health scores, and in addition to the disease-related factors, nursing 
interventions such as intratracheal suctioning and turning were associated with 
persistently lower mental health scores. There were no associations found between 
HRQoL and length of stay, pain, anxiety or agitation during the ICU stay.

Chapter 6 examines the relationship between an ICU stay and healthcare resource 
utilization one year following discharge from the ICU. This study represents the third 
part of the non-randomized longitudinal study. We found that the use of healthcare 
resources by critically ill older patients is not excessive, although they used more 
resources than the participants in the comparison group. Compared to the com-
munity-based participants, critically ill older patients visited their GPs 6 times more 
frequently, 76% attended rehabilitation programs whereas no comparison group 
participants attended rehabilitation programs, and 50% more took medications. 
Positive outcomes of the study were that almost no critically ill older patients were 
readmitted to an ICU, hospital, nursing home or acute care hospital, all of which are 
very cost-intensive institutions, while 13% of the community-based participants had 
hospital admissions. In addition, 97% of all patients and all participants still lived at 
home at the end of one year.

Chapter 7 presents the main findings of the study, and focuses on methodological 
and theoretical considerations, and concludes with recommendations for clinical 
practice and future research.

In summary, this study shows that critically ill older patients return to a good level of 
functioning one year following an ICU stay. They do not have long-term pain, anxiety 
or agitation, report a good HRQoL, and do not require treatment in cost-intensive in-
stitutions. However, one caveat remains: The management of older patients during 
and after an ICU stay is a complex issue that needs to be continuously evaluated due 
to new developments in medicine, nursing, and healthcare technology. Much of the 
responsibility and duties in caring for critically ill older patients belongs to nurses 
who need to be prepared to accept the challenges, including evaluating the treat-
ments and the long-term consequences.

Samenvatting

Oudere patiënten op de Intensive Care: 
gevolgen op lange termijn
Steeds meer oudere patiënten met ernstige aandoeningen of letsels worden opgenomen 
op een Intensive Care (IC) afdeling. Door de goede intensieve zorg zijn de overlevingskan-
sen hoog. Studies tonen aan dat de opname op de IC voor patiënten en hun familie belas-
tend zijn kan en resulteert niet in altijd in een volledig herstel. Een steeds groeiend aantal 
overlevenden hebben na ontslag te maken met pijn en andere gezondheidsklachten. De 
behandeling van ernstig zieke oudere patiënten tijdens en na de IC-afdeling is complex, 
een uitdaging en vaak verbonden met controverse discussies. Vragen zijn bijvoorbeeld 
het risico op gevolgen op lange termijn door een opname vanwege co-morbiditeiten en 
gereduceerde lichamelijke reserves. Bovendien zijn resultaten van eerdere studies niet 
eenduidig en roepen volgende vragen op: profiteren oudere patiënten van een behan-
deling op een IC; en zijn zij in een relatief goede gezondheidstoestand indien zij deze 
overleven?

Deze thesis richt zich dan ook op de gevolgen op lange termijn voor oudere patiënten 
die een opname op de Intensive Care ondergaan. Meer specifiek wordt er gekeken naar 
de gevolgen van een opname op lange termijn op uitkomsten zoals pijn, angst, agitatie, 
gezondheidsgerelateerde kwaliteit van leven en gebruik van gezondheidszorgvoorzien-
ingen en middelen. Er is behoefte aan onderzoek naar de voordelen van een behandeling 
op de IC voor ernstig zieke oudere patiënten. Deze thesis met als titel “Critically ill older 
patients treated in intensive care units: long-term consequences” baseert op een pros-
pectieve niet-gerandomiseerde longitudinale studie waarin ernstig zieke oudere deelne-
mers werden vergeleken met een groep van mensen uit de bevolking met een verglijk-
bare leeftijd. De deelnemers werden gedurende een jaar gevolgd en de verzameling van 
data vond op volgende tijdspunten plaats: start van de studie, na 6 en 12 maanden.

In hoofdstuk 1 wordt achtergrondinformatie gegeven over demografische ontwikkelin-
gen in de zorg voor oudere patiënten op de Intensive Care. De uitdagingen waarmee deze 
patiënten tijdens en na hun verblijf op de IC worden geconfronteerd worden beschreven. 
Aan het einde van hoofdstuk 1 worden de doelstellingen en de opbouw van de thesis 
gepresenteerd.

Hoofdstuk 2 beschrijft de uitkomsten van een prospectieve empirische studie. Deze stu-
die richt zich op verloop van pijn (patroon) van oudere patiënten tijdens de eerste 3 da-
gen van hun verblijf op de IC. Daarnaast worden de verschillen beschreven tussen de 
patronen van ernstig zieke versus minder ernstig zieke IC patiënten. In totaal werden 141 
oudere IC patiënten geïncludeerd met een gemiddelde leeftijd van 69 jaar. Meer dan de 
helft van de patiënten was vanwege een cardiologische aandoening of voor een cardio-
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chirurgische ingreep op de IC opgenomen. De meeste patiënten kregen analgetica (98%) 
en sedatie (88%) toegediend. De resultaten tonen aan dat de pijnintensiteit relatief sta-
biel, consistent en laag was gedurende deze eerste 3 dagen. Desalniettemin variëren de 
pijnpatronen tussen patiënten in sterke mate. Ernstig zieke patiënten toonden relatief 
stabiele pijnpatronen in vergelijking met minder ernstig zieke patiënten.

Hoofdstuk 3 beschrijft het design van de prospectieve longitudinale studie. De inclu-
sie vond plaats van December 2008 tot April 2011. De berekening van de grootte van de 
groepen bepaalde dat in elke groep 96 patiënten benodigd werden. Doel was om 150 
oudere IC patiënten en 150 deelnemers in de vergelijkingsgroep te includeren om on-
danks verlies tijdens follow-up voldoende patiënten te hebben. Vanwege de restricties 
van inclusie en exclusie criteria werden 145 ernstig zieke oudere patiënten en 146 deelne-
mers voor de vergelijkingsgroep gerekruteerd. Oudere patiënten konden voor medische 
of chirurgische problemen op de IC zijn opgenomen. De vergelijkingsgroep bestond uit 
deelnemers met normale ouderdomsklachten. Data werden verzameld op baseline (bij 
de oudere IC patiënt een week na het verblijf op de IC). De follow-up gegevens werden 
6 en 12 maanden na ontslag uit het ziekenhuis verzameld. Valide en betrouwbare meet-
instrumenten werden gebruikt. Zo werd pijn en angst met een numerieke schaal (NRS) 
gemeten tijdens verblijf op de IC afdeling en tijdens de vervolgmetingen. De Richmond-
Agitation-Sedation-Scale (RASS) werd gebruikt om de mate van agitatie van patiënten 
tijdens hun verblijf op de IC te beoordeelden. Agitatie tijdens de follow-up werd gemeten 
met een NRS. Gezondheidsgerelateerde kwaliteit van leven werd bepaald met behulp 
van de Short Form Health Survey 36 (SF-36). De schaal omvat 8 dimensies van fysieke 
en psychische gezondheid. Zorggebruik (voorzieningen en middelen) werden in kaart 
gebracht. Hierbij werd specifiek gekeken naar: verblijfsduur op de IC en verblijfsduur in 
het ziekenhuis, heropnames, aantal bezoeken aan de huisarts of specialist, deelname 
aan revalidatieprogramma, medicatiegebruik, woonbestemming na ontslag, aanvullen-
de hulpverlening (wijkverpleging etc.) en de mate van ondersteuning door anderen bij 
het uitvoeren van dagelijkse activiteiten. De data werden verzameld tijdens interviews 
waarbij de vragenlijsten werden afgenomen. Hoofdstuk 3 besluit met een discussie over 
de mogelijke uitdagingen bij het uitvoeren van voorgestelde longitudinale studie.

Hoofdstuk 4 beschrijft de lange termijn consequenties (12 maanden na ontslag) van een 
IC opname op pijn, angst en agitatie. Dit is het eerste gedeelte van de prospectieve niet-
gerandomizeerde longitudinale studie over de consequenties na een verblijf op een IC op 
lange termijn. Bevindingen tonen aan dat een verblijf op de IC afdeling een jaar later niet 
resulteert in meer pijn, angst en agitatie. De mate van pijn, angst en agitatie waren zeer 
gering tijdens de 12 maanden na ontslag. Patiënten rapporteerden een week na opname 
wel meer pijn en angst in vergelijking met de deelnemers uit de vergelijkingsgroep. Ech-
ter 6 en 12 maanden later was de mate van angst in beide groepen gelijk. Agitatie was in 
beide groepen vergelijkbaar en slechts in zeer geringe mate aanwezig. Pijn na 12 maan-
den vertoonde een samenhang met de aanwezigheid van pijn voor en tijdens opname 

op de IC afdeling. Chirurgische ingrepen, aanwezigheid van pijn tijdens opname en ho-
gere doseringen aan sedativa vertoonde een samenhang met de aanwezigheid van pijn 
in de eerste week opname. Er werd geen significante correlatie gevonden tussen pijn, de 
verblijfsduur op de IC of co-morbiditeiten.

Hoofdstuk 5 beschrijft de invloed van opname op de IC op de kwaliteit van leven van 
de oudere patiënten, 12 maanden na verlijf op de IC. Resulaten van dit tweede gedeelte 
van de studie tonen aan dat de levenskwaliteit van patiënten na 12 maanden over het 
algemeen goed en stabiel is. Metingen na 6 en 12 maanden toonden echter wel dat de 
gerapporteerde kwaliteit van leven van de oudere IC patiënten in vergelijking met de 
deelnemers uit de vergelijkingsgroep significant lager was. De verschillen waren echter 
al bij opname aanwezig. Daarnaast waren er sterke individuele verschillen in de gerap-
porteerde kwaliteit van leven. Nieraandoeningen, cardio-chirurgische ingrepen of een 
ernstigere ziekte correleerden met een lager gerapporteerde fysische gezondheid na 12 
maanden. Daarnaast werd er een samenhang gevonden tussen verpleegkundige inter-
venties (zoals o.a. intratracheal uitzuigen of veranderen van positie) en een verminderde 
psychische gezondheid na 12 maanden. Er kon geen samenhang tussen de gezondheids-
gerelateerde kwaliteit van leven en de verblijfsduur, pijn, angst of agitatie tijdens het ver-
blijf op de IC aangetoond worden.

Hoofdstuk 6 onderzoekt de samenhang tussen opname op de IC en het zorggebruik 
(middelen of voorzieningen) in de 12 maanden na verblijf op de IC. Resultaten tonen aan 
dat voormalige IC patiënten niet overmatig veel gebruik maken van zorgvoorzieningen. 
Desondanks maken ze meer gebruik van zorgvoorzieningen. Zo gaan ze 6 keer vaker naar 
hun huisarts, nemen vaker deel aan revalidatie programma’s (76% van de oudere patiën-
ten tegenover 0% in de controlegroep) en de helft van hun nemen meer medicatie in. Po-
sitief is dat maar weinig oudere patiënten na verloop van tijd worden heropgenomen in 
het ziekenhuis. De meeste oudere patiënten uit de IC groep (97%) woonden 12 maanden 
na opname nog steeds zelfstandig thuis.

De algemene discussie in hoofdstuk 7 beschrijft de meest belangrijke resultaten van dit 
proefschrift en besluit met een methodologische en theoretische discussie. Er worden 
aanbevelingen voor de klinische praktijk en toekomstige studies geformuleerd.

Samenvattend kan worden geconcludeerd dat oudere patiënten na opname op de IC geen 
pijn, angst of agitatie op lange termijn rapporteren. Ze rapporteren een goede kwaliteit 
van leven en maken geen gebruik van kostbare gezondheidsvoorzieningen na hun verblijf 
op de Intensive Care afdeling. Desondanks kan worden gesteld dat de behandeling van 
oudere patiënten op de Intensive Care een complexe aangelegenheid is die continu dient 
te worden geëvalueerd door de nieuwe ontwikkelingen in de geneeskunde, verpleging en 
zorgtechnologie. Veel van de zorg voor de ernstig zieke oudere patiënt ligt in de verant-
woordelijkheid en plicht van verpleegkundigen. Zij moeten voorbereid zijn op de uitdagin-
gen in de zorg inclusief de evaluatie van de behandeling en de gevolgen op lange termijn.
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Valorization
The demographic structure of the industrialized world is shifting towards a higher 
proportion of older people with longer life expectancies. As a result of this demo-
graphic shift, the number of hospitalizations of older patients with acute critical 
illnesses in intensive care units (ICU) is also predicted to increase. The case-mix of 
the patients treated in ICUs is also changing toward increasing numbers of patients 
with cardiogenic shock and acute exacerbations of chronic obstructive pulmonary 
disease. Advances in medicine, nursing, and new technologies have improved the 
survival rates for older patients with life-threatening illnesses or accidents, while 
at the same time presenting new challenges for the healthcare team. The older pa-
tients are particularly vulnerable due to their critical illnesses, agerelated physical 
and mental changes, multiple comorbidities, and the effect of the hospital environ-
ment. In addition, therapeutic interventions may be stressful for the critically ill older 
patients, and distressing for their family members.

The discussions on the skyrocketing costs of healthcare accentuate the challenges 
in treating critically ill multi-morbid older patients who require complex care. Ques-
tions arise such as: How stressful and painful are intensive care therapies? What 
long-term complications or consequences might be expected? How is the quality of 
life affected after an ICU stay?

Results of evaluations of long-term consequences for critically ill older patients fol-
lowing an ICU stay are increasingly significant. The previously accepted narrow focus 
on mortality data does not provide answers to the current questions arising from 
patients, family members, healthcare professionals, clinicians, researchers, adminis-
trators, health maintenance organizations, and government policy makers. Under-
standing long-term consequences such as pain, anxiety, agitation, health-related 
quality of life (HRQoL) and healthcare resource utilization will provide a starting 
point for goal-oriented treatment strategies that commence during the ICU stay. 
The overall aim of this thesis was to identify how an ICU stay influences the older 
patients’ experiences later in life. The long-term consequences examined were: pain, 
anxiety, agitation, HRQoL and healthcare resource utilization. The choice of these 
long-term consequences is meaningful because they provide information on the 
burden from an ICU stay and express the nonclinical qualitative effects of the new-
est developments in medical, nursing and technology, and reflect the level of care 
and treatment necessary following an ICU stay.

Population and Patients
The results of this study show that critically ill older patients have good long-term 
quality of life following an ICU stay. This is important to help older patients and fami-
lies cope with the uncertainties, decisions and fear that accompany an ICU stay.

The general population needs to be aware that receiving the appropriate level of care 
at the right time and at the right place can improve the health of older patients and 
relieve their suffering. They need to know that the ICU is available and useful for all 
age groups, even in times of limited economic resources. Given the right situation, in-
tensive care medicine can allow the critically ill older patients the chance to return to a 
satisfactory life. The goal of intensive care must be that the older patients will be able 
to live at home as long as possible, if necessary, with formal and|or informal care.

Interdisciplinary Care
The collective expertise of an interdisciplinary healthcare team consisting of nurses, 
physicians and specific therapists is essential for the survival of critically ill older 
patients. The teams work under extreme stress und burdens due to the constantly 
changing situations. Caring for critically ill older patients may raise ethical conflicts 
and|or problems. The autonomy and integrity of the older patients may be at risk. 
The lack of feedback regarding the recovery process influences the motivation to 
care for the older patients and raises questions as to the meaning and purpose of 
intensive care treatment. Healthcare teams can find motivation through an under-
standing of the long-term consequences of an ICU stay.

Standardized routine interventions during the initial life-threatening phase in inten-
sive care are essential. However, once this initial phase passes, care for the older pa-
tient needs further definition. The frequency of interventions such as intratracheal 
suctioning or positioning must be individually determined according to need rather 
than routine. Specific services following hospital discharge, such as rehabilitation 
or follow-up care by the family physician, should be designed to allow patients and 
their families to live their everyday life as independently as possible. The present 
study provides evidence that individually coordinated interventions and services are 
important during the patient’s further process of recovery.
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Organizational Support and Hospital Leadership
Hospital-wide strategies are needed to care for the increasing number of critically 
ill older patients who are being hospitalized. Hospital management must initiate 
strategies and processes that offer age-appropriate hospital care in terms of “senior 
friendly hospitals.” This would promote positive attitudes towards older patients 
and their caregivers; build appropriate communication strategies; ensure respectful 
treatment of older patients and their families; develop policies and evidence-based 
guidelines; cooperate with interface institutions; and develop structures, equipment, 
and facilities to provide an environment that takes the vulnerabilities of older pa-
tients into consideration.

ICUs in particular are in need of change in order to find a balance between the highly 
vulnerable older patients and the ICU environment with its technical equipment, 
noise, stressors and rotating personnel.

A better understanding of the needs of older patients, family members, and the 
members of the interdisciplinary healthcare team in the ICU is critical. ICUs of the 
future will be designed with customized rooms with integrated areas for families, 
specially selected colouring, lighting and noise reduction, and easy accessibility. A 
workplace for the healthcare team with educational opportunities should be the 
standard in future ICUs. Innovative treatment models will allow continuity and com-
munication, for example using mobile healthcare teams, and involving consultation 
with advance practice nurses.

Cooperation and Collaboration with Healthcare Service 
Providers
The greater complexity of care required for the critically ill older patients complicates 
hospital discharge. Physical, social and functional stress factors present additional 
challenges when transferring patients out of the ICU or to other care facilities. Older 
patients need healthcare services that can be individualized during their recovery pe-
riod. Healthcare services, rehabilitation institutions and general practitioners must 
coordinate their services, increase access by informing the public of these services, 
and assure that the services offered are age-appropriate. To build an optimally bal-
anced program, providers need training and knowledge of the needs of older patients 
and their families. Furthermore, medical and technical developments such as digita-
lization, virtualization and automated feedback systems will influence care provision. 
Examples are the tele-medicine and tele-nursing programs. Nursing will assume new 
responsibilities in coordination and communication among the various healthcare 
providers, as in case management, thereby reducing further stress for the older pa-
tients (i.e., stress resulting from frequent physicians and medical specialist visits).

Educational Challenges
Well-trained nurses and physicians in the ICU can positively influence the long-term 
consequences for older patients. It is clear that the traditional distribution of re-
sponsibilities between nurses and physicians should be critically and constructively 
examined and redefined. A need exists for continuing education courses in geron-
tology including aging, frailty, the rapidly changing societal realities, dealing with 
the challenges confronting the older patients and their families, and the concrete 
healthcare resources including legal, technical and financial issues. An important 
tool will be interdisciplinary case discussions and clinical supervision. These services 
will not only ensure professionalism but will also enhance the expertise in working 
with older patients.

Political Aspects
Governmental and regulatory organizations must recognize their responsibility for 
the critically ill older patients by providing the necessary resources, monitoring and 
regulating service contracts with healthcare providers, developing national guide-
lines for the care of older patients and supporting initiatives for “senior friendly 
hospitals” and innovative care models. It is important that healthcare policy makers 
accept their responsibility in the care of the older patients. Sustainable and needs-
based health care for older patients should be implemented with binding and com-
prehensive guidelines, from financial security for long-term care to end of life care. 
In this respect, concepts can be developed based on research of relevant clinical prac-
tices and experiences gained in cooperation with older patients, families, interdisci-
plinary healthcare teams and politicians.
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