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A B S T R A C T

Objective: To suggest a behavioural research agenda for patients with end-stage renal disease (ESRD)

based on a concise review of seven stages of psychosocial research, a literature review, and current

behavioural research in other chronic somatic diseases.

Methods: Historical behavioural ESRD research was classified. The specialized register of the Cochrane

Behavioral Medicine Field was also checked, and additional papers were selected by screening reference

lists and related behavioural science journals, to identify promising areas for future research.

Results: The top-five topics identified via the literature search pertain to (1) psychological aspects and

interventions, (2) adaptation, coping, and depression, (3) exercise, (4) counseling and education, and (5)

compliance. ‘Illness and treatment beliefs’, ‘sexuality’, ‘suicide’, ‘family support’, and ‘self-management

interventions’, were identified on the basis of research in other chronic illnesses as topics for future

research. Regarding theory, the Common-Sense Model (CSM) was judged to offer useful theoretical

perspectives; regarding methods, qualitative methods can be a valuable addition to quantitative

research methods.

Conclusion: Illness beliefs, treatment beliefs, and self-management behaviours are promising concepts

in the assessment and clinical care of ESRD-patients. Cognitive–behavioural treatments appear to have

potential and should be specified and elaborated for specific categories and problems of ESRD-patients.

Practice Implications: This research agenda is in line with moves towards patient-centred disease-

management to improve the quality of medical care for ESRD-patients.

� 2009 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

End-stage renal disease (ESRD) is the term used when renal
replacement therapy is required because the kidneys cease to
function permanently, in most cases as a consequence of another
underlying physical disorder (e.g., diabetic nephropathy, hyper-
tensive nephrosclerosis) [1–3]. ESRD affects some two million
patients worldwide. It may result in the build-up of toxins and
fluid in the body, hypertension, and a low red blood cell count.
Transplantation is the most effective renal replacement therapy.
Given the very limited availability of organs for transplantation
and the possibility of rejection, other methods of medical
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management of ESRD are often indicated. Dialysis is an artificial
way of filtering blood with the aim of removing toxins and excess
fluids from the blood. In haemodialysis (HD) the blood is purified
by an external artificial kidney machine. Patients usually spend
3–4 h, 3 days a week, on haemodialysis. In peritoneal dialysis
(PD) the peritoneal membrane functions as an artificial kidney,
where patients themselves are taught to fill and drain the
abdomen with a dialysis solution via a catheter, usually in their
own homes.

The tasks that face someone who lives with ESRD, especially
when on dialysis therapy, appear overwhelming to the observer.
Being connected to a haemodialysis machine three times a week
for years in a row, or connecting oneself to a peritoneal dialysis
system implies having to cope with major stressors, including the
symptoms of ESRD, and the associated burden regarding social and
societal consequences as additional adaptational tasks. Patients
are often confronted with limitations in food and fluid intake, with
symptoms such as itching and lack of energy, with psychological
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stressors such as loss of self-concept and self-esteem, feelings of
uncertainty about the future, feelings of guilt towards family
members, and problems in the social domain. In reviews, the issue
of adherence with fluid restrictions and with the therapeutic
regimens for HD and PD is identified as a major problem [2].
Increasingly, the social and behavioural consequences of suffering
renal disease are being examined by behavioural scientists, usually
in close collaboration with physicians, nurses, social workers and
other health care providers [4]. This collaborative work has
resulted in a body of knowledge on the topic of renal diseases and
psychology as applied to medicine [5].

The number of publications on the subject ‘‘ESRD and
psychology’’ is relatively low compared to the number of
publications on, for example, cardiovascular disorders and
psychology, or cancer and psychology. A PubMed literature search
[29 August 2009] on ‘end-stage renal disease and psychology’
produced 2562 hits, while a similar search on ‘cancer and
psychology’ resulted in 35,204 hits, and ‘cardiovascular disorders
and psychology’ in 28,280 hits. We identified only two Cochrane
reviews on ‘renal dialysis and psychology’: on psychosocial
interventions for depression, and physical measures for treating
depression in dialysis patients, respectively [6,7]. The lower
prevalence of ESRD compared to cardiovascular disorders and
cancer most likely is one explanation for this finding. Another
possibility for the disparity may be unfamiliarity among nephrol-
ogists and other providers of medical care with the potential
contribution of behavioural research and its ramifications for
patient care to the well being of ESRD-patients.

This paper aims to provide the reader with suggestions for a
research agenda for behavioural research with patients who have
ESRD. Other authors have published research agendas for other
categories of patients [8,9]. This agenda could be helpful in
informing the future design of research lines in ESRD and aid
funding decisions.

Defining a research agenda can be done via various strategies:
focus group interviews where patients define research priorities
based on their personal experiences with and views on care [8],
comparing patients’ experiences of services against objectives
defined by health authorities and policy makers [10], identifying
research priorities among a set of health care providers [11,12], or
identifying gaps in the scientific knowledge of assessment and
treatment of certain patient populations via literature searches
[12–14]. This paper used the latter strategy. In addition, we provide
an historical overview of behavioural research with ESRD-patients,
giving illustrations of the successive research traditions identified
in the research in the past 50 years in the field of psychology as
applied to medicine [15,16]. More formal approaches in system-
atically reviewing literature and reporting meta-analyses are
available (see e.g., QUORUM [17] and PRISMA guidelines [18]). Our
aim, however, was to uncover research topics in a more qualitative
manner which, in a next stage, may be subjected to these more
formal methods of analyses.

2. Methods

2.1. Historical overview

Behavioural research on patients with ESRD was classified by
looking at the history of empirical work in the area, starting around
1960 with the pioneering work by Levy [27]. The work was
classified into the categories: (a) psychosomatic research, (b)
neuropsychological research, (c) quality of life, (d) patient
education, (e) coping and illness perceptions, (f) self-management,
and (g) disease-management.

Two additional search strategies were applied to identify recent
literature on psychological research with patients who have ESRD.
2.2. Systematic literature search

This was performed in a systematic way using a combination of
subject headings and text words to represent ESRD-patients. This
string was combined with an adapted version of the search
strategy used by the Cochrane Behavioral Medicine Field to find
behavioural intervention studies. The strategy is shown in
Appendix A. Only empirical studies published in English in the
year 2000 or later were included. We limited the search to recent
papers in order to keep the review manageable, and because we
intended to base the recommendations on relatively recent work.
Kidney transplant is of considerable interest to many patients as it
saves them from the burden of dialysis therapy and improves their
chances for survival. Furthermore, patients who have a successful
kidney transplant have normal kidney function and significantly
higher quality of life than those with ESRD [19]. The chronic nature
and the many adaptive tasks associated with living with ESRD is
the focus of our review. Therefore, while acknowledging the great
importance of the topic of kidney transplant, we focused on
haemodialysis and peritoneal dialysis; kidney transplant deserves
a separate review.

2.3. Screening of related literature

Reference lists of papers in nephrology journals and journals in
the behavioural sciences were screened, additional references
were examined via ‘snowballing’, and the authors’ files were
screened for any other relevant papers [20–25]. From those files we
selected papers, using the same criteria as in the first strategy, i.e.,
empirical papers in English published after 2000. We selected
those papers that in our view broke new ground, used interesting
methods, or applied modern and relevant health psychology
theories. Cukor et al. [5] used this strategy as well to come up with
a list of, in their view, high priority research topics. While
acknowledging the somewhat subjective nature in this approach, it
may be instrumental in suggesting areas additional to those
identified in the formal literature search. Grey literature was not
included as we only included papers in the PubMed database.

3. Results

3.1. Historical overview

Fig. 1 illustrates the seven approaches identified in behavioural
research in ESRD-patients over the past 50 years. In the first
approach, behavioural problems in ESRD-patients were viewed
from a psychiatric perspective, which involved the use of
psychiatric diagnostic labels and therapeutic methods. One of
the first publications in this area is a paper where the author
outlines the adaptive tasks that face someone who is undergoing
repetitive dialysis [26]. Recently, Levy reviewed the area of what he
labels ‘‘psychonephrology’’, exhibiting a life-long dedication to
research on the psychological and psychiatric well being of ESRD-
patients [27]. Behavioural researchers nowadays consider such a
term as somewhat stigmatizing, and prefer concepts such as self-
management. A more recent study in this first approach is Drayer
et al.’s longitudinal examination of mortality in haemodialysis
patients as predicted by depression [28]. In the study the authors
found a 28% prevalence of major or minor depression, with
depression predicting mortality, controlling for sociodemographic
and clinical characteristics. As a consequence, these authors state
that the effects on mortality of treating depression in ESRD-
patients must be studied.

Neuropsychological consequences of ESRD represent the
second approach in the research history (Fig. 1). In 1990, Davis
et al. used the Minnesota Multiphasic Personality Inventory



Fig. 1. Theoretical approaches to behavioural research and clinical care for patients with ESRD, 1960 to current.
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(MMPI), a questionnaire that assesses psychiatric and neuropsy-
chological deficits, in renal, psychiatric, and general medical
patients [29]. They found elevated levels of impairments in both
domains in renal patients. A recent study examined memory
defects in patients on haemodialysis, illustrating how this research
line is currently still being actively pursued [30].

Quality of life (QOL) is the third subject in the research history
on psychosocial aspects of ESRD. With the first reference to QOL in
1966, scientists with a medical, nursing or behavioural background
explored the impact of ESRD and its treatment on physical,
psychological, and social functioning, as perceived by the patient
[31]. QOL currently is included as an outcome measure in a large
percentage of empirical studies on the medical management of
ESRD (see Spiegel et al., for a systematic review of biomarkers and
health-related QOL in ESRD [32]). Increasingly, QOL in caregivers of
ESRD-patients is a topic of research (e.g., [33]), illustrating the
growing importance of including the social system of the ESRD-
patient in behavioural research.

Patient education is the fourth topic in biopsychosocial research
in ESRD-patients. One of the first studies examined the effects of a
patient education intervention on adherence to medical regimens
in ambulatory haemodialysis patients, using the Health Belief
Model [34]. A recent review of intervention studies of this subject
concluded that patient education interventions that address self-
monitoring of adherence to fluid restrictions seem a promising
strategy for ESRD-patients. However, the authors are quite critical
of the scientific and clinical value of the reviewed studies [35]. This
is in line with current status of patient education research: it is
generally agreed that it is not enough to ‘educate’ patients; they
must be partners in disease-management (see Fig. 1 and text
below). Merely trying to increase the level of knowledge of patients
is inadequate in changing health behaviour and illness behaviour.

The fifth approach takes this point into account. In coping with
ESRD, the patient takes on board the personal meaning of the
disease and its treatment in his or her attempts to manage
associated adaptive tasks. A large study of some 2600 patients on
haemodialysis found that patients used different coping strategies
for different types of illness-related stressors. Emotion-oriented
coping, avoidance and isolated thoughts were the most commonly
used coping strategies [36]. Taking this one step further, the
Common-Sense Model (CSM) posits how coping is determined by
the way patients make sense, cognitively and emotionally, of a
health threat. Illness perceptions encompass this ‘making sense’ of
an illness, and they have been assessed with various instruments
(questionnaires and drawings) in ESRD-patients. Illness percep-
tions determine QOL, even controlling for a wide range of clinical
and sociodemographic variables [20]. The first intervention study
using this approach produced promising results: Karamanidou et
al. addressed treatment perceptions, and improved patients’
understanding and perceived efficacy of phosphate-binding
medications (see below) [37].

The sixth approach involves self-management of a chronic
illness and its associated treatment. Self-management is defined as
‘‘the individual’s ability to manage the symptoms, treatment,
physical and psychosocial consequences and life style changes
inherent in living with a chronic condition . . . to monitor one’s
condition and to effect the cognitive, behavioural and emotional
responses necessary to maintain a satisfactory quality of life’’ [38,
p. 178]. A systematic review of self-management interventions,
focusing on fluid-intake restrictions in patients on haemodialysis,
finds ‘‘some success in decreasing interdialytic weight gain’’ [39, p.
15], although the authors feel that additional studies with stronger
designs and other methodological improvements are needed to
explore this area further.

The seventh and most recent approach pertains to disease-
management, defined as ‘‘an approach to patient care that
emphasizes coordinated, comprehensive care along the continuum
of disease and across health care delivery systems’’ [40]. Disease-
management has three key features: it uses empowerment
strategies (patient-oriented) and decision support tools (profes-
sional-directed), preferably supported by changes in the organiza-
tional system [41,42]. Christensen and colleagues show how a
behavioural self-regulation intervention produced improvements
in patient adherence in haemodialysis [43]. Engaging patients to
become active participants in their medical and psychosocial care
improved their quality of life and additional outcome measures.
Bodenheimer and colleagues illustrated the implications of
disease-management vs. traditional medical care in relation to
‘adherence’, where they contrasted ‘compliance with the beha-
viour changes taught to the patient to improve clinical outcomes’
with ‘increased self-efficacy to improve clinical outcome’ [44, p.
2471].

While these seven approaches have been discussed separately
in this paper, they do overlap and some approaches use
elements from others. Nevertheless, Fig. 1 illustrates the
increasing emphasis over time on behavioural research, beha-
vioural outcomes, and the increased participation of ESRD-
patients in their own care.

3.2. Systematic literature search

We now turn to the next element in our attempt to build a
framework for a behavioural research and care agenda in patients
with ESRD: a literature review over the past 8 years. The literature
search strategy produced 136 papers. The topics covered by those
papers are summarized in Table 1.



Table 1
Topics of empirical papers, published in English, in 2000 or later.

Adaptation, coping, depression 24

Care givers 10

Compliance 13

Counseling, education 16

Exercise 21

Psychological aspects, interventions (includes quality of life) 28

Self-management 7

Spirituality 6

Support, family 11

Table 2
A proposed research agenda for behavioural research on patients with ESRD.

1. Common-Sense Model of illness: illness perceptions; treatment perceptions

2. Sexuality

3. Suicide

4. Qualitative methods

5. Family support

6. Self-management interventions
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In descending order, the top-five topics were ‘psychological
aspects and interventions’, ‘adaptation, coping, depression’,
‘exercise’, ‘counseling and education‘, and ‘compliance’. Papers
representative of each of these topics are described below.

The topic ‘psychological aspects and interventions’, includes
prospective research into how patient personality is associated
with mortality in patients with chronic renal insufficiency [45].
Similarly, Timmers et al. [3] present evidence on how illness
perceptions in ESRD-patients are associated with quality of life.

The topic ‘adaptation, coping and depression’ is illustrated in a
study by McDade-Montez et al. [46], who report on symptoms of
depression in ESRD-patients on haemodialysis as a unique and
significant predictive risk factor for the subsequent decision by
patients to withdraw from haemodialysis, with ‘‘certain fatal
consequences’’[47]. Similarly, it includes a paper by Thong et al.
[22], who found social support to be an independent predictor of
mortality in a prospective study in a large sample of ESRD-patients.
This research group recently reported on self-rated health as a
predictor of mortality in this sample [23].

An example under the category of ‘exercise’ is a randomized
controlled trial by Castaneda et al. [47]. The authors found that
resistance training in patients with chronic kidney disease, not on
dialysis therapy, led to reduced inflammation and improved
nutritional status in patients who adhered to the training. Exercise
training in ESRD-patients focuses on biomedical variables up to
now and has not yet been put into an explicit behavioural
perspective.

‘Counseling and education’, in the context of self-regulation
theory, was examined by Karamanidou et al. [37]. The
investigators aimed to improve patients’ adherence to phos-
phate-binding medication by targeting patients understanding of
the function of the medication. The patients were shown a glass
model of a stomach, in which the fluid was shown to become more
solid after the medication was added. ‘‘I see now . . . it has become
solid!, so that’s what they mean by binding’’ was one patient’s
response (p. 211).

The following paper illustrates research falling into the
‘Compliance’ topic. A randomized controlled trial compared
cognitive behavioural group therapy to a wait-list control group
in haemodialysis patients [48]. Compliance to haemodialysis fluid
restrictions measured by interdialytic weight gain was the major
dependent variable. The 4-week intervention comprised of weekly
1-h group sessions that focused on encouraging patients to identify
associations between thoughts, emotions, and behaviours. The
intervention was found to be feasible and effective [49].

3.3. Screening of related literature

This strategy lead to the identification of research topics that in
our view are promising, given research on these topics in other
categories of patients with chronic somatic disorders. Table 2
summarizes the results of this strategy. The first is a theoretical
orientation: the Self Regulation Theory or the Common-Sense
Model (CSM [50]), which offers many opportunities to assess and
intervene in psychological concepts that determine various aspects
of outcome. For example, in a study by Petrie et al. [51], patients
who had suffered acute myocardial infarction participated in a
concise intervention programme that focused on adjusting
unhelpful cognitions. The positive effects of the intervention were
shown as increased participation in cardiac rehabilitation pro-
grammes and earlier work resumption. For ESRD-patients,
important elements of this theoretical model are the cognitive
representation of ESRD, illness beliefs and treatment beliefs, which
have been found to be associated with various patient outcomes
[3]. These illness perceptions shape self-management behaviour—
a crucial element in the theory, which translates into outcomes
such as adherence, quality of life, and mortality [24].

Secondly, this review found that other, relatively ‘smaller’
topics, such as sexuality or suicide are studied, but only to a modest
degree [52,53].

In terms of methodology, there is increasing use of qualitative
methods in studies with patients who have chronic physical
illness, in particular Interpretative Phenomenological Analysis
(IPA) [54]. Rather than using questionnaires, qualitative data and/
or unobtrusive methods of data collection have been found to be at
least as useful as the usual quantitative methods and techniques.
Dekkers et al. [55] used IPA to listen to what patients reported
when they were invited to tell the story of their renal illness.
Hagren et al. [56] used interviews where content analysis
identified how ‘‘caregivers were not always aware of the
existential struggle of patients . . . inducing a sense of emotional
distance and a sense of vulnerability in the patients’’ (pp. 294–
295).

The topics of ‘support, family’ and ‘self-management’ are under-
researched in behavioural research with patients who have ESRD.
In addition, the empirical evidence for the positive effects of self-
management on various outcomes in other chronic illness is quite
strong, which gives reason to believe that self-management
interventions in ESRD-patients may also be beneficial [57].

4. Discussion

This literature review on recent behavioural research with
patients who have ESRD has highlighted a number of issues. The
description of seven stages in psychosocial research in ESRD-
patients illustrates how patients’ involvement in their medical
care has increased over the decades, and how self-management
has become part and parcel of that care. The literature search
revealed that a substantial number of recent empirical papers on
ESRD and behavioural topics are available, with ‘psychological
aspects and intervention’ leading the list of publications,
followed by ‘adaptation, coping, and depression‘, ‘exercise‘,
‘counseling and education‘, and ‘compliance’. However, ‘family
support’ and ‘self-management’ are under-researched. The
Common-Sense Model seems a promising model to inform
future research into self-management behaviours in ESRD-
patients. Further use of qualitative methods may reveal
important psychological issues in ESRD that have not yet been
explored in previous research.

A recent paper reviewed psychosocial aspects of ESRD [5]. The
authors conclude, just as we do, that ‘‘psychosocial issues are
understudied yet important in the overall health’’ (p. 3042). They
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identify topics such psychopathology, depression, compliance,
anxiety, withdrawal from dialysis, social support, marital and
familial aspects, and socioeconomic and cultural subjects as
important in this patient category. In our paper, we have attempted
to come to an empirical basis for our research recommendations,
with an explicit focus on empirical and theoretical bases in
psychology as applied to medicine. Compared to the important
Cukor et al. [5] paper, we suggest topics such as illness perceptions,
sexuality and self-management as worthy fields for future research;
we do not emphasize psychopathology, depression and anxiety as
such, in order to adhere to an explicit focus on psychology as applied
to medicine [58]. The guidelines by the National Kidney Foundation
contain similar suggestions (www.kidney.org). The implications for
health care professionals and the health care system of a more
patient-oriented, comprehensive care system are discussed in an
important paper by Levin and Stevens [59]: shared models of care
delivery, educational initiatives, and collaborative management are
components of this emphasis.

The relatively idiosyncratic selection of topics in the third
search strategy may constitute a bias, in that the theoretical basis
of much of our research is based in the context of the Common-
Sense Model. However, the suggestions in our research agenda are
relatively new to ESRD and may, therefore, add new avenues to
future research. We acknowledge some limitations in our reviews
and suggestions. The topic of ‘kidney transplant’ was excluded
from our analyses: this topic deserves a separate paper. We limited
ourselves to papers published in English, which implies we may
have overlooked important publications in other languages. Our
views on future research topics may reflect a certain bias. We hope
this agenda will stimulate discussion within the scientific
community of these and other research topics.

Earlier reviews of psychological research in ESRD found that
topics centered on compliance and depression in particular [4]. Our
review has shown that recent research has added illness beliefs,
treatment beliefs, and—to a certain degree—self-management as
emerging topics for research and clinical applications. This
development supports the move away from patriarchal and
paternalistic approaches to ‘adherence’ towards the empower-
ment of patients and shared decision-making (cf. [44]).

5. Practice implications

Future research implications from this review involve greater
examination of more modern concepts, e.g., illness perceptions,
treatment beliefs, self-management, sexuality, and family support.
Researchers need to agree on a set of methods, with which to assess
‘standard’ concepts (i.e., illness beliefs, treatment beliefs, self-
management behaviours, depression, and quality of life) so that
research can be reliable and comparable across settings. Combin-
ing qualitative with quantitative methods (‘mixed methods’)
would enrich the clinical relevance of research questions and
research findings. Applying the Delphi method to survey expert
opinion may be useful in future work.

It is important that behavioural scientists involve patients and
partners, physicians and the public in shaping the research agenda,
so that all perspectives can be taken into account. Involving these
key parties in also defining a clinical care agenda may be a wise
policy, for governments, ESRD-patient organizations, and for
behavioural scientists in their quest for evidence-based beha-
vioural medicine and patient education.
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Appendix A. Behavioural medicine and renal dialysis studies

A.1. Medline search strategy

1. exp Kidney Failure, Chronic/
2. end stage renal.tw.
3. esrd.tw.
4. kidney failure.tw.
5. exp Renal Dialysis/
6. dialysis.tw.
7. or/1-6
8. exp psychology/
9. psycholog$.tw.

10. exp Behavioral Medicine/
11. (health adj2 psycholog$).mp.
12. (behavio$ adj (health or medicine or therap$)).mp.
13. exp Health Behavior/
14. exp Behavior Therapy/
15. exp Aversive Therapy/
16. avers$ therap$.mp.
17. exp cognitive therapy/
18. (cognitive adj2 therap$).tw.
19. cbt.tw.
20. psychotherapy/
21. psychotherap$.tw.
22. Autogenic Training/
23. (autogenic adj2 training).tw.
24. bibliotherapy/
25. bibliotherap$.tw.
26. gestalt therapy/
27. (gestalt adj3 (therap$ or psychotherap$)).tw.
28. exp ‘‘Imagery (Psychotherapy)’’/
29. guided imagery.tw.
30. nondirective therapy/
31. ((client-cent$ or client cent$) adj therap$).tw.
32. rogerian therap$.tw.
33. exp Psychotherapy, Brief/
34. exp Psychotherapy, Multiple/
35. exp psychotherapy, rational-emotive/
36. exp Reality Therapy/
37. (reality adj orientat$).tw.
38. (reality adj2 therap$).tw.
39. exp Socioenvironmental Therapy/
40. ((individual or group or couple$ or family or marital or

marriage or situation$ or milieu) adj (therap$ or counsel)).tw.
41. sensitivity training.tw.
42. role play$.tw.
43. exp counseling/
44. counsel$.tw.
45. exp hotlines/
46. exp telephone/and exp counseling/
47. (hotline$ or helpline$).tw.
48. ((telephone or phone) adj counsel$).tw.
49. exp Desensitization, Psychologic/
50. ((systematic or psycholog$) adj desensiti$).tw.
51. exp ‘‘Mind-Body and Relaxation Techniques’’/
52. (breath$ adj (technique$ or exercise$)).tw.
53. (hypnosis or hypnoti$).tw.
54. hypnotherap$.tw.
55. autosuggest$.tw.
56. ((laugh$ or hum?r$) adj therap$).tw.
57. meditat$.tw.
58. ((mind or mental) adj heal$).tw.
59. (relaxation adj (therap$ or technique$ or training or

exercise$)).tw.

http://www.kidney.org/
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60. exp Implosive Therapy/
61. ((implosive or flooding) adj therap$).tw.
62. yoga.tw.
63. (tai ji or tai chi).tw.
64. exp Anger/
65. ((anger or angry) adj3 (control$ or manage$ or treat$ or

therap$ or intervention$)).tw.
66. exp ASSERTIVENESS/
67. (assertive$ adj (skill$ or training)).tw.
68. exp ‘‘Habituation (Psychophysiology)’’/
69. (dehabituat$ or de habituat$ or habituat$ or habit$ retrain$ of

habit$ re train$).tw.
70. exp Problem Solving/
71. problem solving.tw.
72. exp Adaptation, Psychological/
73. coping.tw.
74. adaptive behavio?r$.tw.
75. (psychological adj (adjust$ or adapt$)).tw.
76. psychological debrief$.tw.
77. exp Psychosomatic Medicine/
78. (psychosomatic adj (medicine or therap$ or interven-

tion$)).tw.
79. exp SOCIALIZATION/
80. (socializ$ or socialis$).tw.
81. social skill$.tw.
82. exp Social Support/
83. exp caregivers/
84. ((social or famil$ or partner$ or spous$ or parent$ or friend$

or neighbo?r$ or caregiver$) adj support).tw.
85. positive behavio?r$ support.tw.
86. biopsychosocial.tw. and (rh.fs. or exp rehabilitation/)
87. exp attitude to health/
88. ((health or illness$ or disease$) adj2 (perception$ or

attitude$)).tw.
89. or/8-88
90. controlled.ab.
91. design.ab.
92. evidence.ab.
93. extraction.ab.
94. randomized controlled trials/
95. meta-analysis.pt.
96. review.pt.
97. sources.ab.
98. studies.ab.
99. or/90-98

100. letter.pt.
101. comment.pt.
102. editorial.pt.
103. or/100-102
104. 99 not 103
105. and/7,89,104
106. limit 105 to (humans and english language and year = ‘‘2000–

2007’’)
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