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Abstract

Several sociodemographic and clinical variables are known to influence the health-related quality of life
(HRQOL) of patients with kidney disease, yet the relationship between psychological factors and the
HRQOL measured by the Kidney Disease Quality of Life Short-Form (KDQOL-SF) is incompletely
understood. The objective of this study was to examine the relationship between psychosocial status
(depressive symptoms, trait anxiety, and social support) and KDQOL-SF scales in hemodialysis (HD)
patients by controlling the effects of sociodemographic and clinical variables. The HRQOL of 194 patients
from 43 dialysis centers in Spain was assessed by completing the KDQOL-SF, and evaluating depressive
symptoms (Cognitive Depression Index), trait anxiety (Trait Anxiety Inventory) and degree of social
support (Scale of Perceived Social Support). We also recorded several sociodemographic and clinical
variables. Two regression models were estimated for each of the 19 scales in the KDQOL-SF. In the first
model, we only included sociodemographic and clinical-factors, while the second model also took into
consideration psychosocial variables. These last factors (trait anxiety and depressive symptoms, not social
support) were found to increase the proportion of explained variability, with highest standardized
regression coefficients observed for most KDQOL-SF scales. Depressive symptoms were related to a poor
HRQOL when there was a strong physical component, while trait anxiety was mainly related to emotional
upset and social relationships. We were able to conclude that trait anxiety and depressive symptoms are
strongly associated with the HRQOL assessed by the KDQOL-SF in HD patients. The effects of these
factors should therefore be considered when evaluating the quality of life of this type of patient.
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Introduction

Currently, the management of patients with end
stage renal disease (ESRD) undergoing hemodial-
ysis (HD) includes among its objectives the
assessment of health-related quality of life
(HRQOL) aimed at its improvement or preserva-
tion. This practice requires the identification of
variables potentially affecting the HRQOL. The

wide range of questionnaires available for assessing
HRQOL in patients with ESRD includes both
generic and disease-targeted questionnaires. Gen-
eric questionnaires assess health concepts that
represent basic human values and are relevant to
everyone’s health status and well-being. Disease-
specific measures assess the special states and
concerns of patients with a given illness, for
example, disease symptoms and/or side effects of
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treatment [1]. However, generic and specific out-
come measures probe an ESRD patient’s func-
tioning and well-being in a relatively independent
manner, and the use of several questionnaires or
one that considers both generic and disease-specific
factors is therefore recommended [2]. The Kidney
Disease Quality of Life (KDQOL) [3] is a multidi-
mensional, reliable, and validated questionnaire
specifically designed for dialysis patients. It has a
generic core: the 36-Item Short Form Health Sur-
vey (SF-36) [4], and is supplemented with multi-
item scales targeted at the particular concerns of
dialysis patients. To date, the factors explaining the
HRQOL of HD patients as measured by the gen-
eric and specific scales of the KDQOL are poorly
defined. The scarce number of studies that have
evaluated determinants affecting specific dimen-
sions of the KDQOL include estimates of the
influence of ethnicity [5] and Kt/V [6]. Many more
investigations have examined the SF-36, and these
have served to identify the effects of the sociode-
mographic factors: age [7, 8], gender [7, 9], socio-
economic level [10], and employment status [11];
and the clinical factors: comorbidity [7, 11], low
levels of hemoglobin and a low hematocrit [12], low
levels of albumin [13], time on dialysis [8], and the
conditions under which dialysis was initiated [14].
Nonetheless, these two groups of variables (socio-
demographic and clinical) as a whole have only
been able to explain a small percentage of the
variation of generic dimensions of HRQOL shown
by kidney disease patients [7, 11]. Some dimensions
of HRQOL, specifically related to the kidney dis-
ease and HD treatment, such as a higher symptom
burden, satisfactory sleep, effect of kidney disease
and burden of kidney disease, have a substantial
additional effect on HRQOL impairment as de-
fined by the SF-36 score [7, 15]. However, a large
proportion of the variability shown by each scale of
the SF-36 and the specific scales of the KDQOL
questionnaire is still unexplained, indicating that
other factors must also determine the perception of
health status by this population of patients. One of
these factors could be the patient’s psychosocial
status since any two patients with similar medical
and sociodemographic characteristics may have
very different perceptions of health and of how the
disease state interferes with his/her life, given the
possible influence of depression and social support
among other variables [16].

This study was designed to assess the effects of
psychological distress (measured as trait anxiety
and depressive symptoms) and social support in
HD patients on self-reported HRQOL, measured
by the generic and specific scales of the KDQOL
Short-Form (KDQOL-SF).

Methods

Patients

The study population was comprised of 194 pa-
tients from 43 hemodialysis centers in Spain. Pa-
tients had to meet the following inclusion criteria:
age over 18, absence of vascular access problems,
at least 3 months since the start of dialysis treat-
ment, at least 3 months of erythropoietin (EPO)
treatment, and at least 3 months since the last
major complication (requiring hospitalization of 7
days or more, or with defined consequences). Pa-
tients were excluded if they had a diabetic
nephropathy, given the particular features of this
type of patient including a marked discrepancy
between medical and psychological aspects of
HRQOL: they had worse HRQOL in physical
dimension [9, 17], although they had better
HRQOL in psychological and social dimension
[18] than renal patients without diabetes.

Instruments

We analyzed the following major categories of
data: demographic, clinical, psychosocial, and
HRQOL.

The demographic variables considered were age,
sex, marital status, place of residence, social status,
level of education, and employment status.

The clinical characteristics included were: pri-
mary kidney disease, comorbidity measured by the
Friedman Comorbidity Index [19], the time the
patient had been on dialysis, the time from diag-
nosis and start of dialysis, previously failed kidney
transplant, use of EPO, hemoglobin, and serum
albumin concentration. The dialysis variables ta-
ken into account were Kt/V and protein catabolic
rate (PCR).

We evaluated the psychosocial variables:
depressive symptoms, trait anxiety, and social
support. Depressive symptoms were assessed using
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the Cognitive Depression Index (CDI) [20], which
is a subscale of the Beck Depression Inventory
(BDI) [21], composed of 15 of its 21 items
(excluding the somatic items). The use of the
cognitive BDI items as a separate index has oc-
curred in response to the need for a measure of
depression in chronic patients that is relatively free
of the possible confounding effects of illness and
treatment symptoms [20]. The 15 items, as with all
BDI items, are answered in a four-point Likert
scale (0 ¼ absence of problem, 3 ¼ an extreme
problem; total score range 0–45). In a sample of
patients with renal disease, this index showed a
standardized internal consistency of Cronbach’s
a ¼ 0.74 [20]. CDI show high correlation with
mortality and it is a better measure of depression
than the BDI in patients with CRI [22]. In this
study Cronbach’s a coefficient was 0.83.

The trait anxiety scale of the State-Trait Anxiety
Inventory (STAI-T) was used to evaluate levels of
anxiety [23]. The scale includes 20 items that rate
the relatively stable tendency to perceive situations
as threatening and consequently increase the state
of anxiety. The scale includes 20 items answered
on a four-point Likert scale (0 ¼ no such feeling,
3 ¼ strong feeling; total score range 0–60). For
definition of scores as normal or pathological, they
were compared with the Spanish general popula-
tion distribution [23]: scores at or above the 75th
percentile are classified as pathological. This
instrument shows high internal consistency
(Cronbach’s a ¼ 0.91) and good test-retest reli-
ability (r ¼ 0.86) [23]; and in our study Cronbach’s
a was also high (a ¼ 0.88).

Finally, social support perceived by the patient
since the onset of illness was evaluated using the
Scale of Perceived Social Support (SPSS) [24]. This
instrument quantitatively and qualitatively evalu-
ates perceived support (familial, extrafamilial, and
health team) since the onset of the disease. Total
score on this subscale may range from 10 to 50,
with higher values indicating higher satisfaction.
Internal consistency as assessed from our data was
acceptable (Quantity of social support: Cronbach’s
a ¼ 0.70; Social satisfaction: Cronbach’s a ¼ 0.81).

Health-related quality of life was established
using a version of the KDQOL-SF adapted to the
Spanish population [25]. This is a self-report
instrument that is both generic and specific, com-
bining the advantages of comparability (associated

with generic instruments) and specificity and sen-
sitivity (characteristics of specific instruments) in a
single questionnaire. The KDQOL-SF is com-
prised of 36 items of a general health nature as
eight scales: physical functioning (10 items), role-
physical (four items), pain (two items), general
health perception (five items), energy/fatigue (four
items), social function (two items), role-emotional
(three items) and emotional well-being (five items).
In addition to these generic items, 43 items specific
to kidney disease complete the survey. These make
up the 11 scales: symptoms/problems (12 items),
effects of kidney disease (eight items), burden of
kidney disease (four items), work status (two
items), cognitive function (three items), quality of
social interaction (three items), sexual function
(two items), sleep (four items), social support (two
items), dialysis staff encouragement (two items)
and patient satisfaction (one item). For each scale,
the score obtained is adapted to 0–100, with higher
values indicating a higher HRQOL. This instru-
ment has shown good psychometric properties
(except for quality social interaction all scales
show Cronbach’s a values of 0.70 or more) [25]. In
our study, Cronbach’s a indices exceeded 0.70 for
all the scales, except for quality of social interac-
tion, work status, social support, and sleep.

Procedure

The study was cross-sectional and included patients
selected from the Nephrology Units of the different
Spanish regions. At each center, the clinical data
form was filled in by the nephrologist managing the
patient and the demographic data form was com-
pleted during an interview with the patient. The
different assessment scales were then given to the
patients, who completed the questionnaires at
home (or during dialysis at hospital) and returned
them at the next dialysis session. To make sure the
patients adequately completed the questionnaires,
the instructions were read out and an example gi-
ven. For illiterate patients and patients with read-
ing and writing deficiencies, the questionnaires
were administered orally during an interview.

Statistical analysis

The clinical, sociodemographic, and psychosocial
variables of the study population are presented as
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the frequencies of each qualitative variable, and
the mean and standard deviation of the quantita-
tive variables. To assess the impact of illness on
each KDQOL-SF scale, the mean and standard
deviation of the scores was calculated, as well as
the proportion of individuals reporting maximum
scores (ceiling effect) and minimum scores (floor
effect). Univariate associations between KDQOL-
SF scores and psychosocial variables, and among
the psychosocial variables themselves were as-
sessed by Pearson’s correlation coefficient. To
estimate the effects of psychosocial factors (trait
anxiety, depressive symptoms, and social support)
on each KDQOL-SF scale, we compared two
multiple linear regression (Ordinary Least Square
– OLS) analyses. Each KDQOL-SF scale was in-
cluded in the regression equation as a dependent
variable. The first analysis included only sociode-
mographic and clinical variables as the indepen-
dent variables. The psychosocial variables
(anxiety, symptoms, and social support) were ad-
ded in the second regression analysis. In this sec-
ond model, we examined the coefficients of the
psychosocial factors and we also compared the R2

between the two models to determine whether
including these variables would explain the addi-
tional variance. For each KDQOL-SF scale, a
backward procedure was used as a selection
strategy to specify the regression model. Variance
index factors (VIF) were computed to detect
multicolinearity, which was corrected by comput-
ing the difference from the mean of anxiety and
depression scores [26]. We did not use the principal
component method to reduce the number of vari-
ables to one common factor because we wanted to
measure the effect of each individual variable. The
significance tests for all estimated variables were
two-tailed tests at p<0.05. The software used was
SPSS 11.0 for Windows.

Results

The study population of 194 patients included 84
men and 110 women between the ages of 19 and
86 years (48.55±16.06 years). Table 1 shows the
main demographic, clinical, and psychosocial
characteristics of the patients.

Trait anxiety scores (21.89±11.13) for the
population were comparable to mean normative

scores reported for the Spanish population [23]. By
standardizing the scores obtained using these
norm values, 42 patients (21.6%) were classed as
scoring above the 75 percentile.

The mean CDI score was 5.29±5.42. Accord-
ing to the procedure described by Sacks et al. [20]
for the CDI, the subset of cognitive scores was
weighted as 21 items to directly compare CDI and
BDI scores. Consequently, each cognitive subset
score was multiplied by 21/15 and an estimate of
the total BDI score was calculated. The estimated
mean values BDI obtained were below the
threshold for depression (7.77±7.71), although
54 patients (27.8%) presented estimated total score
BDI>10 indicating symptoms of depression [21].
Social support reported by these patients, both in
terms of quantity (6.34±2.01) and the degree of
satisfaction (29.58±9.29), was generally high.

Analysis of the impact of kidney disease and
HD treatment on HRQOL (see Table 2), indicated
that patients felt they were most affected by gen-
eral health perceptions, role-physical and energy/
fatigue. Among the specific items, the patients
identified work status, followed by burden of
kidney disease and effects of kidney disease as the
main factors affecting their quality of life.

We next tried to establish relationships between
psychosocial variables (trait anxiety, depressive
symptoms and social support) and KDQOL-SF
ratings. The univariate associations observed
indicated that trait anxiety and depressive symp-
toms were significantly related to all the KDQOL-
SF (p<0.01) scales, with the exception of
depressive symptoms and sexual function
(r ¼ )0.11; p ¼ 0.160) and depressive symptoms
and dialysis staff encouragement (r ¼ )0.12;
p ¼ 0.137). Social support was only related to so-
cial function (r ¼ 0.16; p ¼ 0.02), energy/fatigue
(r ¼ 0.16; p ¼ 0.02), emotional well-being
(r ¼ 0.17; p ¼ 0.01), work status (r ¼ 0.19;
p ¼ 0.007), and patient satisfaction (r ¼ 0.20;
p ¼ 0.004). Some of these relationships between
psychosocial variables and KDQOL-SF scores
disappeared in the multivariate regression analysis.

The results of the first regression analysis (model
1, including only clinical and sociodemographic
variables) of the generic scales of the KDQOL-SF
(see Table 3) indicated a proportion of explained
variance that ranged from 0.00 for the energy/fa-
tigue scale to 0.360 for the physical functioning
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scale. When the psychosocial variables were in-
cluded (model 2), the proportion of explained
variance increased to values of 0.198 for the en-
ergy/fatigue scale and 0.556 for the emotional well-
being scale. The largest increases in explained
variance occurred in the scales assessing mental
health components, i.e., emotional well-being and
the mental component summary. Lowest increases
were observed in scales including a strong physical
component, i.e., physical functioning, general
health perception and the physical component
summary.

Of all the generic scales of quality of life con-
sidered, trait anxiety and/or depressive symptoms
were associated with a lower HRQOL and in most
cases showed the highest standardized regression
coefficients. Trait anxiety was associated with a
lower HRQOL in terms of role-physical, general
health perception, role-emotional, and social
function; this being the only independent factor
related to HRQOL for these last two scales. The
factor depressive symptoms were negatively re-
lated to the scales of physical functioning, pain
and energy/fatigue. Trait anxiety and depressive
symptoms jointly explained the low HRQOL in

the emotional well-being domain. High levels of
social satisfaction were associated with higher
HRQOL in the areas pain and emotional well-
being.

In the physical component summary, the psy-
chosocial variable associated with a low HRQOL
was depressive symptoms, while, in the mental
component summary, trait anxiety was negatively
related to HRQOL (see Table 3)

Findings related to the specific quality of life
aspects evaluated by the KDQOL-SF, indicated a
general increase in explained variance when the
psychosocial variables were introduced in the
regression model (except for dialysis staff encour-
agement) (see Table 4). Greatest increases were
observed in the domains symptoms/problems,
quality of social interaction and sleep.

In the specific scales, trait anxiety and/or
depressive symptoms were once again found to be
related to a poorer HRQOL for most of the
dimensions examined. Trait anxiety was associated
with burden of kidney disease, cognitive function,
effects of kidney disease, sexual function, social
support, work status, quality of social interaction,
and patient satisfaction, while depressive symp-

Table 2. Internal consistency, mean scores, standard deviations, range, and percentage of maximum (ceiling) and minimum (floor)

scores for each KDQOL-SF scale

KDQOL-SF scales a Mean SD Range % Floor % Ceiling

Generic

Physical functioning 0.87 67.43 23.37 0–100 0.5 1.0

Role-physical 0.89 48.02 43.17 0–100 35.0 31.4

Role-emotional 0.88 77.36 37.67 0–100 14.9 68.0

Social function 0.70 73.96 24.61 0–100 0.5 30.4

Pain 0.81 65.71 27.89 0–100 16 20.6

Energy/fatigue 0.85 53.69 24.06 0–100 3 21.1

Emotional well-being 0.88 68.30 22.53 4–100 0 8

General health 0.73 39.21 19.65 0–90 1.0 0

Specific

Burden of kidney disease 0.71 43.32 24.48 0–100 3.6 1.5

Cognitive function 0.76 78.82 20.25 0–100 1.0 24.7

Symptoms 0.79 77.92 14.40 29.17–100 0 0.5

Effects of kidney disease 0.78 58.56 20.32 0–100 0.5 0.3

Sexual function 0.92 62.13 34.55 0–100 8.2 26.2

Sleep 0.67 65.14 19.35 12.5–100 0 3

Social support 0.57 78.76 20.42 0–100 1.1 30.4

Work status 0.46 29.73 35.59 1–100 52.6 12.9

Quality of social interaction 0.42 81.31 16.57 13.33–100 0 21.1

Patient satisfaction NA 79.70 19.72 33.33–100 0 37.1

Dialysis staff encouragement 0.78 84.02 19.60 0–100 0.5 44.3

NA: Not applicable
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toms was correlated with burden of kidney disease,
symptoms/problems, sleep and quality of social
interaction. In most cases, both these variables
showed the highest standardized regression coeffi-
cients, suggesting these factors also had the
greatest power of explanation for many of the
specific quality of life domains of these patients.

Discussion

The present findings indicate that the psychosocial
variables trait anxiety and depressive symptoms
substantially affected the way in which patients
evaluated their HRQOL. These psychosocial
variables were able to explain additional variance
in KDQOL-SF scores above that accounted for by
sociodemographic and clinical factors. The data
obtained in the multivariate analyses are consis-
tent with previous findings [7, 11] that point to the
significance of several sociodemographic variables
(female gender, advanced age, low social status,
and nonworking status) and clinical factors (high
comorbidity, low hemoglobin levels, previously
failed transplants, and low levels of albumin) in
the lowest scores obtained in the generic and/or
specific scales of the KDQOL-SF. However, as
shown by previously published data [7, 11], the
percentage of explained variance is small and, ex-
cept for two scales (physical functioning and work
status), does not exceed 0.25, the threshold above
which percentages of variance are considered
acceptable [26]. Nevertheless, when psychosocial
variables were introduced in the regression models,
the proportion of variance accounted for increased
to values between 0.198 for the energy/fatigue
scale, and 0.556 for emotional well-being. The
dialysis staff encouragement scale was an excep-
tion. Here, the percentage of explained variance
was small (R2 ¼ 0.076) and did not change when
psychosocial variables were included. This is
probably due to the fact that scores for this scale
are not essentially determined by the characteris-
tics of the patients, but rather by other variables
not considered in the present study such as the
characteristics of the dialysis staff.

In the specific areas of the KDQOL-SF, the
percentage of explained variance did not attain the
values reached in some generic scales (for example,
emotional well-being R2 ¼ 0.556; mental compo-

nent summary R2 ¼ 0.505; physical functioning
R2 ¼ 0.459), though in general (except the dialysis
staff encouragement scale) the levels recorded here
were close to or above 0.25 (0.222–0.398). This
suggests the possibility that other factors not
considered in this study may play a significant role
in the more specific dominions such as the way the
patient approaches his/her the illness and/or HD
treatment. These factors may include coping
strategies [27] and self-concept [28], among others.
Future studies could be designed to determine the
explanatory contribution of these variables to
quality of life aspects specifically related to kidney
disease.

Trait anxiety and/or depressive symptoms were
associated with poorer HRQOL in generic and
specific scales of KDQOL-SF, with a high power
of explanation in most cases. This finding is in
agreement with those observed by Martin and
Thompson [29] in patients on continuous ambu-
latory peritoneal dialysis. As might be expected, by
including psychological variables in the regression
model it was possible to account for more of the
variance recorded in scales related to mental health
(especially emotional well-being and the mental
component summary). However, it should also be
noted that trait anxiety and/or depressive symp-
toms were also found to contribute to the per-
ception of physical status (e.g., physical
functioning, pain, symptoms/problems), func-
tional capacity (role-physical, work status) and
social functioning (social function, quality of so-
cial interaction). This suggests that psychological
variables in patients on HD are associated with
decreased physical, mental and social functioning.
The relationship observed between anxiety and
depressive symptoms and the HRQOL among
patients undergoing HD becomes particularly rel-
evant when we consider that these are the psy-
chological disturbances most frequently found in
renal patients [30]. The present data also indicate
that trait anxiety ratings accounted for a statisti-
cally significant proportion of the total variance in
areas related to emotional upset and social rela-
tionships (mental component summary, role-
emotional, social function, social support) while
depressive symptom ratings were more linked to
dimensions with a strong physical component
(physical component summary, physical function-
ing, pain, symptoms/problems).
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Contrary to the effects of anxiety and depres-
sion, social support was found to be significantly
related to only two domains: pain and emotional
well-being. These findings contrast with previous
studies [31, 32] that describe the correlation of
social support and HRQOL. It is unclear whether
this discrepancy is related to a high level of social
support in our sample. A more in-depth study of
social support would be called for.

In conclusion, our findings indicate that trait
anxiety and depressive symptoms are crucial when
assessing HRQOL using the KDQOL-SF. The
effects of these two psychological factors need to
be taken into account when interpreting this
assessment of health status. The patient’s psycho-
logical state should be considered when we inter-
preted KDQOL-SF scores, especially if this
information is then used to compare patients or
populations. Indeed, the effects of anxiety and
depression could help clarify the confusion some-
times faced by clinicians when their patients show
clinical features that suggest moderately good
health yet report major restrictions in their activ-
ities or quality of life. Finally, it would be useful to
establish whether worse HRQOL scores are in fact
dependent on emotional status to help design
treatment strategies for individual patients. Psy-
chosocial interventions focused on potentially
modifiable factors, such as depression and anxiety,
might be used in addition to standard medical
treatment in an attempt to improve HRQOL in
some HD patients.

Our study is nevertheless not without its limi-
tations. The population size is modest and corre-
sponds to a single country. The study participants
were also relatively young (mean age was
48.5±16.06 years) and free of diabetes or vascu-
lar access problems, factors which could have
significant effects on HRQOL. Consequently, the
contribution of anxiety and depressive symptoms
to a patient’s self-reported HRQOL described here
would only hold for patients of similar character-
istics as ours. There is thus a clear need for further
work aimed at determining the specific contribu-
tion of these factors to the HRQOL in patients of
different demographic and clinical characteristics.
Further, this single cross-sectional evaluation of
the patient cohort does not allow prediction of the
direction of causality. It is difficult to draw con-
clusions regarding causality by correlation and

regression analysis. Finally, the possible influence
of several intervening or confounding factors, such
as body mass index, exercise level, nutritional
status, alcohol and caffeine intake or smoking, was
not considered. Future longitudinal studies
including more biological and psychological vari-
ables are needed to obtain insight into the long
term effects of chronic dialysis treatment, includ-
ing trait anxiety and depressive symptoms, on the
quality of life perceived by dialysis patients
according to the KDQOL-SF.
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López M (Policlı́nica Sta. Teresa, La Coruña); López Pedret J

(Hospital Clı́nico, Barcelona); Lozano Maneiro ML (Virgen de

la Luz, Cuenca); Mallafré JM (Hospital Creu Roja, Barcelona);

Manrique A (Clı́nica Universitaria de Navarra, Pamplona);

Martı́ V (Clı́nica Sta. Isabel, Sevilla); Moll R (Hospital General,
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