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Summary
Background and objectives This study aimed to investigate the influence of social support and other psy-
chosocial factors on mortality, adherence to medical care recommendations, and physical quality of life
among hemodialysis patients.

Design, setting, participants, & measurements Data on 32,332 hemodialysis patients enrolled in the Dialysis
Outcomes and Practice Patterns Study (1996 to 2008) in 12 countries were analyzed. Social support and
other psychosocial factors related to ESRD and its treatment were measured by patient self-reports of
health interference with social activities, isolation, feeling like a burden, and support from family and dialy-
sis staff. Cox regression and logistic regression were used to examine associations of baseline social support
and other psychosocial factors with all-cause mortality and with other measured outcomes at baseline, ad-
justing for potential confounders.

Results Mortality was higher among patients reporting that their health interfered with social activities,
were isolated, felt like a burden, and were dissatisfied with family support. Poorer family support and sev-
eral psychosocial measures also were associated with lower adherence to the prescribed hemodialysis
length and the recommended weight gain between sessions. Some international differences were observed.
Poorer self-reported social support and other psychosocial factors were associated with poor physical qual-
ity of life.

Conclusions Poorer social support and other psychosocial factors are associated with higher mortality risk,
lower adherence to medical care, and poorer physical quality of life in hemodialysis patients. More research
is needed to assess whether interventions to improve social support and other psychosocial factors will
lengthen survival and enhance quality of life.

Clin J Am Soc Nephrol 6: 142–152, 2011. doi: 10.2215/CJN.02340310

Introduction
The treatment of ESRD by dialysis creates consider-
able stress on patients, including potential changes in
family relations and social life. Psychosocial factors
have been associated with patients’ subsequent ad-
justment to dialysis (1). Many studies have addressed
the role of social support in predicting the course of
chronic disease. Social support has been defined as
the perception that an individual is a member of a
complex network in which one can give and receive
affection, aid, and obligation (2). Social support can be
received from family members, friends, colleagues,
and medical personnel. An important distinction is
made between a person’s number of relationships and
a person’s perception of the supportive value of social
interactions. The former is usually referred to as the
social network; the latter is referred to as perceived
social support. Although there is no clear agreement
on its definition, greater social support has been

linked to better health outcomes in community and
clinical samples (3).

Among persons with ESRD, perceived social and
family support has been associated with lower mor-
tality risk (4,5). In recent research, perceived discrep-
ancy between expected and received social support
was associated with higher mortality, whereas fre-
quency of interaction with members of one’s social
network was not associated with mortality (6). Qual-
ity of life (QoL) and adherence to medical care are
also important outcomes to consider and have been
associated with mortality (7–11). Several studies have
examined the association between social support and
patient adherence to medical care. Two studies found
association between family/friends support and ad-
herence with recommended fluid intake (12,13). Other
studies have failed to show any link between social
support and biochemical indicators of adherence and
missed or shortened dialysis sessions (5,14). Inconsis-

*Laboratoire de
Psychologie “Santé et
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Bordeaux, Bordeaux,
France; †Arbor Research
Collaborative for
Health, Ann Arbor,
Michigan; ‡Birmingham
Heartlands Hospital,
Birmingham, United
Kingdom; §Faculdade
de Medicina da Bahia,
Universidade Federal
da Bahia, Salvador,
Brazil; �Kyoto
University Graduate
School of Medicine and
Public Health, Kyoto,
Japan; ¶Showa
University School of
Medicine, Tokyo,
Japan; **Department of
Epidemiology,
University of Michigan,
School of Public
Health, Ann Arbor,
Michigan; and ††Centre
Hospitalier
Universitaire de
Bordeaux and
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tency in these results may be explained by small
sample sizes and/or inadequate control for medical
and treatment variables. Other possible explanations
are the lack of a consensus standard to define and
measure adherence (15), the use of different measures
of social support, and different cutoff values for sen-
sitivity and specificity in each study.

Associations between social support and QoL have
also been observed (16), although not consistently
among dialysis patients. Tell et al. (17) found a strong
association between perceived social support and sev-
eral measures of health-related quality of life (HRQoL)
in dialysis patients, whereas Vazquez et al. (18) did not.

The Dialysis Outcomes and Practice Patterns Study
(DOPPS) is an international prospective cohort study of
hemodialysis practices and outcomes (19). In addition to
assessing clinical characteristics associated with mortal-
ity and other numerous clinical outcomes, the DOPPS
permits the assessment of relevant patient-centered care
issues such as adherence with treatment recommenda-
tions and HRQoL, as captured by the Kidney Disease
Quality of Life Scale (KDQoL) (20). KDQoL measures
different aspects of the concept of HRQoL and includes
items that capture social support and other psychosocial
factors. The main purpose of this study was to investi-
gate associations between these self-reported measures
and the following outcomes: mortality, adherence to
medical care, and physical QoL.

Materials and Methods
Study Design and Data Sources

We analyzed enrollment data on patients in DOPPS
I (1996 to 2001), II (2002 to 2004), and III (2005 to 2008).
The DOPPS is a prospective cohort study of adult
hemodialysis patients randomly selected for study
participation from representative dialysis facilities in
12 countries. The DOPPS sampling plan and study
design have been published (19,21).

We examined associations between several mea-
sures of social support and other psychosocial factors
(assessed by patient self-reported opinions) with pa-
tient outcomes. For these analyses, data were avail-
able from 308 dialysis facilities in DOPPS I (n � 12,465
patients from seven countries: France, Germany, Italy,
Japan, Spain, the United Kingdom, and the United
States), from 320 dialysis facilities in DOPPS II (n �
10,551 patients from the same seven countries with
the addition of Australia and New Zealand, Belgium,
Canada, and Sweden), and from 297 dialysis facilities
in DOPPS III (n � 9316 patients from the 12 countries
in DOPPS II). Baseline data for patient demographics,
comorbidities, and clinical characteristics were ob-
tained at study entry for each study phase.

Measurement of Social Support and Other
Psychosocial Factors

At DOPPS enrollment, participants were asked to
complete a self-administered patient questionnaire that
included questions from the KDQoL Short Form
(KDQoL-SF) (22). From the KDQoL-SF, the study pre-
sented here used four key questions to evaluate social

support and three questions to evaluate other psychos-
ocial factors. Each question was rated on a Likert scale and
dichotomized for the purposes of our analysis (Table 1).

Two questions concerned support from family and
friends (“dissatisfied with family time”; “dissatisfied
with family support”), and two questions concerned
encouragement and support from dialysis staff (“dis-
satisfied with staff encouragement to be indepen-
dent”; “dissatisfied with staff support”). Psychosocial
factors were measured with three questions regarding
patients’ perception of the consequences of kidney
disease on social relations (“health has interfered with
social activities”; “felt like a burden to family”; and
“isolated from people”; Table 1).

Marital and living status were not primary predic-
tors in this study because these variables have been
investigated previously in the DOPPS (11,20); how-
ever, they were treated as potential confounders.

Measurement of Adherence, Nutrition, and Physical
QoL

Facility staff abstracted from patient medical records
five baseline indicators of patient nonadherence to med-
ical care: (1) skipping one or more hemodialysis sessions
during the 30-day period before study enrollment, (2)
shortening the hemodialysis session by �10 minutes
during the 30-day period before enrollment, (3) inter-
dialytic weight gain (IDWG) of �5.7% of dry weight, (4)
serum phosphate level �7.5 mg/dl, and (5) serum po-
tassium concentration �6.0 mEq/L. Detailed informa-
tion about the importance of these measures has been
published previously (11). Serum albumin level was
also abstracted from patient medical records as a
marker of nutrition/inflammation. For analysis, se-
rum albumin level was dichotomized (�3.5 versus
�3.5g/dl).

Physical QoL was derived from four KDQoL-SF
subscales (physical functioning, role-physical, bodily
pain, and general health) originally developed for the
Short-Form Health Survey. Physical QoL scores were
based on a scale of 1 to 100 with the higher score
indicating better QoL. For analysis, the baseline phys-
ical QoL score was dichotomized at the median score
(�35.5 versus �35.5).

Statistical Methods
Standard descriptive statistics were used to describe

prevalent cross-sections of participants at study entry.
Cox regression was used to estimate the hazard ratios of
associations of social support and other psychosocial
factors with mortality and withdrawal from dialysis. For
the mortality outcome, we examined death due to (1) all
causes, (2) cardiac disease, (3) cachexia, and (4) infec-
tions, with the latter three outcomes modeled as the
primary cause of death. Logistic regression was used to
estimate associations of social support and other psy-
chosocial factors with indicators of adherence measures
and physical QoL. All models included the following as
covariates (potential confounders): age, sex, race, years
with ESRD, marital status, living status, and 13 summary
comorbidity classes including physician-diagnosed de-
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pression in psychiatric disorder (listed in Table 2), serum
albumin, and single-pool Kt/V. Models were stratified
by country and study phase and accounted for cluster-
ing of outcomes within facilities. Study participants
were followed until the earliest of death, transplant,
change of treatment modality, withdrawal from dialy-
sis, transfer to another facility, or study end. Time at risk
was defined as the period from study enrolment until
the end of patient follow-up. All statistical analyses

were performed using SAS software, version 9.1 (SAS
Institute, Cary, NC).

The percentage missing for each variable (Tables 2
and 3) ranged from 1% to 24%. To handle missing data
analytically, IVEware software was used to perform
multiple imputation using the sequential regression im-
putation method (23). Demographics, socioeconomic
history, 13 summary comorbidities, indicators of patient
nonadherences (all variables reported in Table 2), and

Table 2. Baseline demographic and clinical characteristics of DOPPS participants overall and by geographic region

Characteristic Overall
(n � 22,451)c

North
America

(n � 6807)

Europe-
Australia/

New Zealand
( n � 10,144)

Japan
(n � 5500)

Percent
Missingb

Demographics
age, years (mean, SD) 61.5 (14.5) 60.8 (15.3) 62.5 (14.8) 60.4 (12.6) –
male (%) 57.5 53.6 58.3 60.8 –
African American (%) 10.7 32.8 1.5 0.0 –
time on dialysis (mean, SD) 5.1 (5.7) 3.5 (3.9) 4.9 (5.6) 7.6 (6.8) –

Comorbidities (%)
coronary heart disease 43.6 56.8 43.5 27.5 –
congestive heart failure 30.9 43.9 30.7 15.0 –
other cardiac conditions 35.4 35.6 39.0 28.6 –
hypertension 77.1 87.2 77.0 64.8 –
peripheral vascular disease 24.2 28.4 27.6 12.7 –
cerebrovascular disease 15.7 17.5 16.2 12.7 –
diabetes 33.3 48.5 26.0 28.2 –
lung disease 10.4 14.8 12.0 1.9 –
cancer, excluding skin 10.9 11.7 12.6 6.5 –
gastrointestinal bleeding 5.6 7.6 5.2 3.7 –
neurologic disease 9.0 11.6 8.9 5.8 –
psychiatric disease 15.5 22.7 17.4 2.9 –
recurrent cellulitis 7.2 10.4 7.5 2.7 –

Education (%)a 4
high school or less 83.5 74.9 88.1 85.8
attended college 16.5 25.1 11.9 14.2

Occupational status (%)a 2
employed 16.6 10.4 11.9 32.8
retired 40.9 38.6 56.0 15.8
disabled 14.7 28.2 11.5 3.9
unemployed 9.5 11.3 5.0 15.8
homemaker, never employed 14.8 8.8 13.3 25.1
unknown 3.5 2.8 2.3 6.7

Living status (%)a 2
live alone 16.4 19.1 18.1 10.0
live with family/friends 79.6 74.8 78.4 87.8
live in nursing home 4.0 6.1 3.5 2.2

Marital status (%)a –
single 17.1 21.0 16.5 13.1
married 60.9 49.9 61.7 73.0
widowed 15.2 18.2 16.3 9.4
divorced 6.9 10.9 5.4 4.5

Nonadherence measure (%)
skipped �1 hemodialysis

session/month
4.1 8.4 1.9 3.3 7

shortened session by �10
minutes

12.0 20.5 10.7 5.0 7

IDWG �5.7% of dry weight 10.1 12.1 6.5 13.8 11
serum phosphate �7.5 mg/dl 11.9 13.7 11.2 11.1 4
serum potassium �6 mEq/L 10.9 5.0 15.7 9.2 4
serum albumin �3.5 g/dl 21.3 22.4 23.0 16.8 12
single-pool Kt/V � 1.2 24.2 17.9 25.2 30.1 24

aColumns in designated category add to 100%.
b�1% missing values except as listed. Percentages shown in other columns are among patients without missing data.
cRestricted to a representative, prevalent cross-section of patients enrolled at the start of DOPPS phase I, II, and III;

replacement placements (n � 9881), enrolled during study follow-up, are excluded from this table but included in
subsequent models.
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physical QoL were used to impute missing baseline
values of patient self-reported items (social support and
other psychosocial factors) and covariate adjustments.
Missing outcomes (physical QoL, indicators of patient
nonadherence) were not imputed. Five samples of im-
puted data were generated. For each analysis, five esti-
mates specific to each data set were generated and
pooled to obtain the final estimate, with variance esti-
mated using Rubin’s formula (24).

Results
Patient Characteristics

Baseline clinical characteristics are presented in Ta-
ble 2. The mean age was 61.5 years and the average
time on dialysis was 5.1 years. The median follow-up
time in the survival analysis was 1.76 years (maxi-
mum 5.4 years). More than half (60.9%) of the patients
were married and 79.6% lived with family or friends.
Concerning adherence indicators, 4.1% of patients
skipped one or more hemodialysis sessions in a
month, 12.0% shortened hemodialysis session by �10
minutes in a month, 10.1% had excessive IDWG,
11.9% had hyperphosphatemia, and 10.9% had hyper-
kalemia. 21.3% of patients had an albumin level �3.5
g/dl.

It is interesting to note that patients from Japan had
distinct characteristics regarding marital, living, and occu-
pational status compared with patients in North America
and Europe-Australia/New Zealand. A high percentage
of Japanese patients were married and lived with
family and friends. Most patients were employed or a
homemaker, whereas in the other regions most pa-
tients were retired.

Distributions of Social Support and Other
Psychosocial Factors

The percentage distribution of patient self-report of
social support and other psychosocial factors by re-
gion are presented in Table 3. Notably, across DOPPS

phases (I to III), nearly half of the patients felt like a
burden to family and felt that health has interfered
with social activities. Regional specificities were ob-
served. In Japan, more patients felt like a burden to
family, but a smaller fraction felt that health inter-
fered with social activities compared with the two
other regions. Moreover, in Japan, patients expressed
less dissatisfaction with family time and support, al-
though they were more dissatisfied with staff encour-
agement and support.

All-Cause Mortality
All-cause mortality was higher in patients who re-

ported feeling that their health has interfered with
social activities (hazard ratio [HR] � 1.33; 95% confi-
dence interval [CI] 1.26 to 1.40), isolated from people
(HR � 1.28; 95% CI 1.12 to 1.45), felt like a burden to
family (HR � 1.30; 95% CI 1.23 to 1.37), dissatisfied
with family time (HR � 1.13; 95% CI 1.03 to 1.25), and
dissatisfied with family support (HR � 1.14; 95% CI
1.02 to 1.28) (Table 4). The association of all-cause
mortality with being dissatisfied with family support
appeared to be substantially stronger in Japan (HR �
2.1; 95% CI 1.25 to 3.53) than in North America or in
the Europe-Australia/New Zealand study region
(Figure 1). For all of the other factors, the relationship
of each social support and psychosocial factor with
all-cause mortality was consistent and similar across
regions and was consistent with the overall results
stratified by country.

Cause-Specific Mortality
Health interference with social activities and feeling

like a burden to family were significantly associated
with cardiac, cachexia, and infection-related mortali-
ties. The highest magnitude was observed for mortal-
ity due to cachexia (Table 4).

Table 3. Percent distribution of social support and other psychosocial factors overall and by geographic region

Percent of Patients

Overall
(n � 32,332)

North America
(n � 11,159)

Europe-
Australia/

New Zealand
(n � 14,566)

Japan
(n � 6607) Missinga

Dissatisfied with family time 23.8 29 20.6 16.2 9
Dissatisfied with family support 12.0 13.4 10.4 11.2 9
Dissatisfied with staff

encouragement to be
independent

21.4 20 18.7 29.3 13

Dissatisfied with staff support 14.1 12.9 11.5 21.1 12
Health has interfered with social

activities
53.5 54.1 58.6 41 5

Felt like a burden to family 45.6 44.5 40.7 58.2 6
Isolated from people 12.0 12.3 13.5 9 8

aPercentages shown in other columns are among patients without missing data.
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Withdrawal from Dialysis
Associations with withdrawal from dialysis are

presented by region (North America and Europe-
Australia/New Zealand) in Figure 2. Japan was ex-
cluded when shown by region because it has very few
withdrawal events. Health interference with social
activities and feeling like a burden to family were
associated with higher rates of withdrawal in North
America and Europe-Australia/New Zealand. Dissat-
isfaction with family time was only associated with a
higher rate of withdrawal in North America.

Indicators of Nonadherence
Lower levels of patient self-reported social support

and other psychosocial factors were associated with ex-

cessive IDWG and higher likelihood to shorten hemo-
dialysis session and to have hyperkalemia (Table 5).
Regional variations were noted. In North America,
dissatisfaction with family time was associated with
higher likelihood to skip a hemodialysis session
(HR � 1.39; 95% CI 1.39 to 1.83). Feeling like a burden
to family was associated with higher likelihood to
shorten hemodialysis session (HR � 1.14; 95% CI 1.01
to 1.28). In Europe-Australia/New Zealand, feeling
like a burden to family was associated with higher
likelihood to shorten hemodialysis session (HR �

1.13; 95% CI 1.13 to 1.26) and to have hyperkalemia
(HR � 1.15; 95% CI 1.03 to 1.27). In Japan, patients’
isolation and dissatisfaction with family time and

Figure 1. | Association of patient self-reported social support and other psychosocial factors with all-cause mortality, by
region. Reference categories are listed in Table 1 (category A). DOPPS I, II, and III: n � 32,046. DOPPS I: n � 12,356.
DOPPS I and III: n � 21,592. All models were adjusted for age, gender, race, time on dialysis, marital status, living status,
13 summary comorbidity classes, serum albumin, and single-pool Kt/V; stratified by phase; and accounted for facility
clustering. aIn DOPPS I, II, and III: n � 32,046; cIn DOPPS I and III: n � 21,592. dP � 0.0001; eP � 0.0001 to �0.01; fP �
0.01 to �0.05.
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support were associated with excessive IDWG (HR �
2.01; 95% CI 1.28 to 3.14; HR � 1.51; 95% CI 1.07 to
2.14; HR � 1.50; 95% CI 1.00 to 2.24).

Albumin Levels
Lower psychosocial factor scores were associated

with low serum albumin levels (Table 5). For each
region, health interference with social activities and
feeling like a burden to family were associated with
low serum albumin levels.

Physical QoL
Lower levels of all seven patient self-reported social

support and other psychosocial factors were associ-
ated with poor physical QoL (P � 0.0001) (Table 6).
The poor physical QoL results within each region

were consistent with the overall estimates across re-
gions.

Sensitivity Analyses
The primary analyses adjusted for diagnosis of any

psychiatric disorder. Physician-diagnosed depression
comprised 78% of these psychiatric disorders. The asso-
ciations of social support and other psychosocial factors
with mortality were similar when adjusted for physi-
cian-diagnosed depression instead of psychiatric disor-
der. In another analysis adjusted for patient-reported
depressive symptoms (using Center for Epidemiologic
Studies Depression Scale [CES-D]), the associations of
social support and other psychosocial factors with mor-
tality were similar, although modestly attenuated. For
the mortality model, no interactions between social sup-

Figure 2. | Association of patient self-reported social support and other psychosocial factors with withdrawal from dialysis by
region. Reference categories are listed in Table 1 (category A). DOPPS I, II, and III: n � 32,046. DOPPS I: n � 12,356. DOPPS
I and III: n � 21,592. All models were adjusted for age, gender, race, time on dialysis, marital status, living status, 13 summary
comorbidity classes, serum albumin, and single-pool Kt/V; stratified by phase; and accounted for facility clustering. Because very
few withdrawal events are reported, Japan was not shown. aIn DOPPS I, II, and III: n � 32,046; bIn DOPPS I: n � 12,356. cIn
DOPPS I and III: n � 21,592. dP � 0.0001; eP � 0.0001 to �0.01; fP � 0.01 to �0.05.
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port/psychosocial factors and psychiatric disorder, de-
pression, or CES-D score were observed.

Discussion
This study shows strong associations between

poorer social support, other psychosocial factors and
a higher mortality rate, greater likelihood of nonad-
herence with medical care, and worse physical QoL.
A strength of our study is that it is based on a much
larger representative population than previous re-
ports because it has international and multicultural
dimensions.

Family and staff support measures were associated
with higher mortality rates, a finding similar to that
described previously by Christensen et al. (4) in a
much smaller sample of 78 hemodialysis patients.
Reporting that health has interfered with social activ-
ities, feeling isolated from people, feeling like a bur-
den to family, and dissatisfaction with family time
and support were associated with higher risk of all-
cause mortality. These results are consistent with those
from Kimmel et al. (5) who found that patients’ social
support and patients’ perception of illness intrusive-
ness predict all-cause mortality. The study presented
here shows two interesting results. First, regarding
primary cause of mortality, social support measures
seem to be less strongly associated with mortality
than other psychosocial factors. Second, a cultural
specificity was observed in Japan: being dissatisfied
with family support was associated with an especially
high mortality rate.

Previous studies have shown associations of social
support with all-cause death but not with death due
to specific causes. The study presented here gives
additional insight into associations between psychos-
ocial factors and mortality by demonstrating associa-
tions with a wide range of causes including cardiac
causes, cachexia, and infection. Poorer psychosocial
factors, as assessed by the interference of health/
emotional problems with social activities and the feel-
ing of being a burden to the family, were also associ-
ated with higher risk of withdrawal from dialysis.

Moreover, this study underlines the association be-
tween psychosocial factors and albumin level, an im-
portant biologic marker of nutritional status and pos-
sible inflammation. Health has interfered with social
activities, feeling isolated from people, and felt like a
burden to family were all associated with lower se-
rum albumin levels. Previous studies have shown
that low albumin and other markers of malnutrition/
inflammation are associated with elevated overall and
cardiovascular mortality (25). Additional studies are
needed to assess whether hypoalbuminemia is possi-
bly on the causal pathway between social factors and
mortality.

Lower levels of family support and other psychos-
ocial factors were associated with higher risk of non-
adherence with medical care. These patterns of asso-
ciations are consistent with those of previous studies
(12,13). In the research presented here, cultural spec-
ificities were observed. In North America, dissatisfac-
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tion with family time and feeling like a burden to
family were associated with nonadherence to pre-
scribed hemodialysis sessions. In Europe-Australia/
New Zealand, feeling like a burden to family was
associated with nonadherence to hemodialysis ses-
sion length and hyperkalemia. In Japan, patients’ iso-
lation and dissatisfaction with family time and sup-
port were associated with excessive IDWG. It is
surprising to notice that staff encouragement and sup-
port were not associated with patient adherence and
may not be able to overcome the possible stronger in-
fluence of other psychosocial factors and family sup-
port.

Few studies have examined associations between
social relations and QoL in hemodialysis patients. The
research presented here shows that higher social sup-
port and other psychosocial factors are associated
with better physical QoL; these links were also
found for each patient self-reported measure. More-
over, these associations were similar in North
America, Europe-Australia/New Zealand, and Ja-
pan. These findings are consistent with observations
from other studies (17,25) and emphasize the impor-
tance of family and staff support for the QoL of he-
modialysis patients across cultures. A greater focus
on increasing social support may improve QoL for
hemodialysis patients and contribute to reducing
rates of death and hospitalization in this patient pop-
ulation (10). We chose not to study the relations be-
tween social support and mental QoL because this
component of QoL consists of social support items
and is thus intrinsically correlated.

Several limitations in our study warrant mention.
First, social support was measured with limited items
from the KDQoL. Although future studies addressing
similar questions should ideally use well established
instruments that have proven reliable and valid, the
reliability and validity of social support instruments
that capture factors specific to hemodialysis and the
lives of hemodialysis patients have not been estab-

lished. Second, this research focused on one dimen-
sion of social support (i.e., perceptions about relation-
ships with others). Other dimensions of social support
(e.g., social network size, frequency of contact with
family and friends, participation in group activities,
etc.) merit additional study. Third, it was not possible
to assess whether the levels of social support and
other psychosocial factors preceded or followed the
initiation of dialysis, which should be viewed as a
limitation especially for associations with adherence
indicators and other outcomes assessed cross-section-
ally at the initiation of the study. Social support and
other psychosocial factors may vary over time and
may be important to consider at the initiation of di-
alysis therapy. Nevertheless, our findings indicate
that crude psychosocial indicators assessed at study
entry inclusion can predict subsequent clinical out-
comes in hemodialysis patients, particularly death
and withdrawal from dialysis. A fourth limitation is
confounding by health status because healthier pa-
tients may perceive higher levels of support, whereas
sicker patients may believe they are a greater burden
to others. Finally, the items measuring psychosocial
factors may also indicate state of physical health. All
indicators of health cannot be accounted for in obser-
vational studies.

Our research underscores the links between peo-
ple’s resources and their resiliency (26), with social
support being considered here as a resource. In rela-
tion to the conservation of resources theory (27), peo-
ple seek to obtain, retain, and protect resources.
Therefore, the lack of resources tends to undermine
patients’ positive psychologic outcomes. Like a spiral
of loss, illness can mobilize a patient’s personal and
social resources (e.g., physical vigor, emotional ro-
bustness, cognitive ability, family love and availabil-
ity). When confronted with stressful situations such
as hemodialysis, the ability to seek and obtain sup-
port is necessary and salutogenic. Thus, the presence
of supportive people who can be confided in and

Table 6. Associations of social support and other psychosocial factors with physical QoL

OR by Physical QoL Score (95% CI)
Physical Component Summary Score

�35.5 versus �35.5

Dissatisfied with family timeb 0.54 (0.48 to 0.61)d

Dissatisfied with family supportb 0.74 (0.64 to 0.86)d

Dissatisfied with staff encouragement to be independentc 0.73 (0.67 to 0.80)d

Dissatisfied with the staff supportc 0.76 (0.69 to 0.84)d

Health has interfered with social activitiesa 0.25 (0.24 to 0.27)d

Felt like a burden to familya 0.40 (0.38 to 0.43)d

Isolated from peopleb 0.39 (0.34 to 0.46)d

All models were adjusted for age, gender, race, time on dialysis, marital status, living status, 13 summary comorbidity
classes, serum albumin, single-pool Kt/V, country, and phase and accounted for facility clustering. Reference categories
are in Table 1 (category A).

aIn DOPPS I, II, and III: n � 25,759 to 26,650; bIn DOPPS I: n � 9213 to 9664; cIn DOPPS I and III: n � 17,612 to
17,279.

dP � 0.0001.
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whose caring is deemed important must be one of the
most salient types of support.

In summary, this large international study demon-
strates that several indicators of social support and
other psychosocial factors are associated with mortal-
ity, adherence, nutrition, and physical QoL. In addi-
tion, the results corroborate the hypothesis that social-
support interventions are needed to enhance patient
global care (28). Feeling like a burden to family was
consistently linked to the different adverse outcomes
of our study, and interventions should probably focus
on this feeling. The guilt patients often feel about
being ill might prevent them from asking for support.
Further studies are needed on the effect of family
members’ involvement on patients’ feelings of being a
burden, sense of support, and clinical outcomes.
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