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Abstract

Background: Research suggests that patients with end stage renal disease undergoing hemodialysis have a higher
rate of depression and dietary non adherence leading to hospitalization and mortality. The purpose of this review
was to synthesize the quantitative evidence on the relationship between depressive symptoms and dietary non
adherence among end stage renal disease (ESRD) patients receiving hemodialysis.

Methods: A systematic review was undertaken. Three electronic databases were searched including PubMed,
CINHAL and Web of Science. Only quantitative studies published between 2001 and 2016 were included in the
review.

Result: A total of 141 publications were reviewed during the search process and 28 articles that fulfilled the
inclusion criteria were included in the review. Eleven studies (39.3%) reported on the prevalence of depressive
symptoms or depression and its effect on patient outcomes. Ten studies (35.7%) focused on dietary adherence/non
adherence in patients with ESRD and the remaining seven (25%) articles were descriptive studies on the
relationship between depressive symptoms and dietary non adherence in patients with ESRD receiving
hemodialysis. The prevalence of depressive symptoms and dietary non adherence ranged as 6–83.49% and from
41.1–98.3% respectively. Decreased quality of life & increased morbidity and mortality were positively associated
with depressive symptoms. Other factors including urea, hemoglobin, creatinine and serum albumin had also
association with depressive symptoms. Regarding dietary non adherence, age, social support, educational status,
behavioral control and positive attitudes are important factors in ESRD patients receiving hemodialysis. Having
depressive symptoms is more likely to increase dietary non adherence.

Conclusion: Depressive symptoms and dietary non adherence were highly prevalent in patients with end stage
renal disease receiving hemodialysis therapy. Nearly all of the articles that examined the relationship between
depressive symptoms and dietary non adherence found a significant association. Future research using
experimental or longitudinal design and gold standard measures with established cut-points is needed to further
explain the relationship.
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Background
End-stage renal disease (ESRD) is a growing public
health problem with significant physiological, psycho-
logical and socio-economic implications for the individ-
ual, family and the community [1, 2]. Despite advances
in technology and medical care, it remains a serious and
life-threatening illness with a very high mortality rate
and low quality of life [3–5]. Studies revealed the world
wide incidence and prevalence of ESRD is increasing
and it is projected that by 2020 the number of patients
with ESRD will rise by nearly 60% in comparison with
that of 2005 [6, 7].
There are three treatment modalities for ESRD includ-

ing hemodialysis, peritoneal dialysis, and transplant. Par-
ticularly, hemodialysis, one of the most extensively used
renal replacement for patients with the disease [8–11]
imposes a great psychosocial burden on the patients due
to the number of lifestyle, dietary, and fluid restrictions
required to manage their disease [1, 2].. However, evi-
dence indicates that patients are frequently non adherent
with prescribed medications and dietary and fluid rec-
ommendations causing ongoing challenges in the care of
these patients [1]. Moreover, these restrictions can im-
pact a patient’s sense of personal control that can lead
to disruptions in social relations and social withdrawal
resulting in depression [2, 12–14].
In patients with ESRD, adherence to dietary restric-

tions is significantly associated with improved patients’
outcomes while non adherence has a risk of complica-
tion leading to death [15]. A study identified and
grouped factors contributing to non-adherence as pa-
tient related, psychological, disease related, socioeco-
nomic, therapy related and health care system related
factors with their sub factors [1]. For example, in one
study satisfaction with social support, comorbidity and
monthly family income were factors found to be associ-
ated with dietary and fluid adherence [16]. However,
others have reported discrepancies of results in studies
that assessed the predictors of dietary non adherence in
patients with ESRD receiving hemodialysis due primarily
to the lack of a standardized method by the researchers
for measuring non adherence [17].
Extant research has found that depression is the

most common mental comorbidity among ESRD pa-
tients [12, 18, 19], although prevalence rates vary
widely across studies ranging from 20% [20] to 90%
[21]. Depressive symptoms also have been found to
be associated with low adherence to prescribed dialy-
sis treatments, including dietetic recommendations
that may result in increased morbidity and mortality
[2]. Despite these findings, depression remains under-
diagnosed and understudied in ESRD patients [4, 22].
Depressive symptoms play a significant role in causing
malnutrition that is closely related with morbidity,

mortality, decrease in quality of life and delayed re-
covery in ESRD patients [22]. However, studies have
demonstrated inconsistent findings about the relation-
ship between depressive symptoms and fluid and diet-
ary adherence in patients with ESRD [1]. In some
studies, a negative relationship was established while
in others no significant relationship was found.
Therefore, the purpose of this paper is to review the
prevalence of depressive symptoms and dietary non
adherence in ESRD patients receiving hemodialysis
and to provide a review of the quantitative research
evidence regarding the relationship between depres-
sive symptoms and dietary non adherence inpatients
with ESRD receiving hemodialysis.

Methods
Search strategy
A systematic review was conducted to synthesize the dif-
ferent literatures regarding depressive symptoms and
dietary non adherence in patients with ESRD who were
receiving hemodialysis therapy. Three databases,
CINAHL, PubMed and Web of Science were consulted
using key words that included, “depressive symptoms”,
depression, “dietary adherence/non adherence”, ESRD,
“end stage renal disease”, “end stage kidney disease”,
“end stage renal failure”, “nutritional status”, “dietary
compliance/noncompliance” and hemodialysis. Boolean
operators like “AND” and “OR” were used to combine
search terms. We used MeSH terms for entry term sug-
gestion. Bibliographies of relevant articles were also re-
trieved using hand searches. Search results were limited
to English language articles published between 2001 and
2017, resulting in 141 articles, consisting of studies iden-
tified by electronic database search as n = 128 and arti-
cles identified from other searches as n = 13. Articles
were screened for duplication and duplicates were re-
moved n = 29. After removal of duplicated data, articles
abstracts were screened for eligibility, which resulted in
the elimination of 79 articles that were non English,
studies in abstract form, studies done before 2000, com-
ments or editorials. Finally, further screening of articles
was done with application of the inclusion and exclusion
criteria and critical appraisal was done by the Joanna
Briggs Institute (JBI) check list (Table 1) by both authors
and 28 articles that met these criteria were included in
the review (Fig. 1).

Inclusion and exclusion criteria
This review included studies that were: - (1) written in
English; (2) quantitative study design; (3) adults (aged
18 years or older) who were receiving hemodialysis for
at least 3 months; and (4) published between 2001 and
2016. For the purpose of this review, studies that met
these criteria were then categorized by types of study
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as 1) studies that examined the prevalence of depres-
sive symptoms and their effect on patient outcomes,
2) studies that examined the prevalence of dietary non
adherence and their effect on patient outcomes, and 3)
studies that focused on the relationship between de-
pressive symptoms and dietary non adherence. Studies
were excluded if the investigators included patients
with major depressive disorders.

Results
Among 141 articles produced from the initial search 28
were included in the review. Eleven studies (39.3%) re-
ported on the prevalence of depressive symptoms or de-
pression and its effect on patient outcomes for those
with ESRD. Ten studies (35.7%) focused on dietary ad-
herence/non adherence in patients with ESRD and the
remaining seven (25%) articles examined the relationship

Table 1 Joanna Briggs Institute critical appraisal checklist for analytical cross sectional studies

Sr .no Critical appraisal checklist Yes No Unclear Not applicable

1 Were the criteria for inclusion in the sample
clearly defined?

√(28)

2 Were the study subject and the setting
described in detail?

√(28)

3 Was the exposure measure in valid and
reliable way?

√(25) √(3)

4 Were objective, standard criteria used for
measurement of the condition?

√(28)

5 Were confounding factors identified? √(12) √(16)

6 Were strategies to deal with confounding
factor stated?

√(7) √(19)

7 Was the outcome measured in a valid and
reliable way?

√(23) √(5)

8 Was appropriate statistical analysis used? √(28)

Critical appraisal
Critical appraisal for cross sectional studies was done based on Joanna Briggs Institute (JBI) check list. The appraisal showed that strategies to deal with
confounding factors should be better addressed.

Fig. 1 Preferred reporting items for systematic reviews and meta-analyses diagram showing the flow of information for this review

Gebrie and Ford BMC Nephrology          (2019) 20:429 Page 3 of 7



between depressive symptoms and dietary non adher-
ence in patients with ESRD receiving hemodialysis.

Depressive symptoms
Out of the eleven studies reporting on the prevalence of
depressive symptoms in ESRD patients, nine (81.8%) had a
sample size greater than 100 patients. The prevalence of
depressive symptoms measured by self-report instruments
ranged from 6 to 83.5% [18, 23–28]. Despite such discrep-
ancies, depression was one of the most prevalent mental
illnesses among hemodialysis patients [12, 18, 19].
Regarding factors associated with depressive symp-

toms, three (27.3%) out of eleven studies established
positive associations between depressive symptoms and
increased morbidity and mortality in patients with ESRD
[4, 25, 29]. In three other (27.3%) studies, a significant
negative correlation between depressive symptoms and
quality of life was found [24, 25, 30]. In the remaining
five (45.4%) studies clinical variables such as urea,
hemoglobin, creatinine and serum albumin were associ-
ated with depressive symptoms. Moreover, studies found
a greater likelihood of depressive symptoms among
those who were younger in age, un-employed or had de-
creased social support [4, 23, 27]. However, inconsistent
results were found for age, as old age was a significant
predictor of depression in other studies [28, 30].

Dietary non-adherence
The prevalence of dietary non adherence in ESRD patients
having hemodialysis was estimated in ten (37%) of the
studies included in this review. These studies used a var-
iety of screening tools including indirect measures such as
patients’ self-reports and direct measures such as pre-
dialysis serum levels of potassium, phosphate, and urea ni-
trogen. Estimates of dietary non adherence using self-
report measures ranged from 41.1–98.3% [31–35]. Non
adherence ranged from 5.5 to 18% for potassium intake
and from 11.7 to 25.5% for phosphorus intake [36–38].
Demographic correlates of dietary non adherence in

ESRD patients having hemodialysis demonstrated a wide
range of variation. Among ten studies that assessed diet-
ary non adherence four (40%) reported younger patients
were at higher-risk for non-adherence with increasing
age significantly decreasing the level of non-adherence
[31, 33, 34, 36]. In two (20%) studies, an association be-
tween the lack of social support (family support) and
dietary non adherence was found [32, 34]. An associ-
ation between smoking and dietary non adherence was
reported in two (20%) studies (36, 31). Others found a
positive relationship between adherence and educational
status in this population [33, 37]. Education about diet
and fluid restrictions and dietary counselling increase
patient motivation to change and comply with dietary
recommendations which in turn may improve dietary

compliance [37]. Likewise, research findings demon-
strated that patients with ESRD were more likely to ad-
here to their dietary restrictions if they had more
positive attitudes and higher levels of perceived behav-
ioral control [39].

Depressive symptoms and dietary non adherence
Among 28 studies included in this systematic review,
seven studies examined the relationship between depres-
sive symptoms and dietary non adherence in patients
with ESRD who were having hemodialysis therapy. Even
though it is not clear whether depression may be the
cause or the end result of malnutrition in chronic
hemodialysis patients [20], studies reported a negative
association between depressive symptoms/depression
and dietary adherence [18, 21, 40, 41,]. A study also re-
vealed a close association between depressive symptoms
and malnutrition in this population, which may be sign
of non-adherence [40]. However, a study done on Chin-
ese hemodialysis patient relied on inter-dialytic weight
gain confirmed no association between depressive symp-
toms and non-adherence [16].

Discussions
Depressive symptoms
Even though depression is the prevalent mental illness
in this review, findings from each included study demon-
strated discrepancy. The reason for the large variation in
prevalence across studies may be due to the diverse pop-
ulations’ studied and different self-report instrument
used to measure depression with no consistent cut point
value employed in those studies. Similarly, the difficulty
in defining depression has led to challenges in its
measurement.
Most (72.7%) of the studies assessed depressive symp-

toms using self-report instruments and only three
(27.3%) used both patient self-report and physician diag-
nosis. Among the latter, the prevalence of physician-
diagnosed depression was 13.9%, which was approxi-
mately three times lower than the prevalence for patients
using self-reported Center for Epidemiologic Studies De-
pression Scale (CES-D) score (43.0%) [29]. Among those
studies that applied patient self-report six (54.5%) used
the Beck depression inventory (BDI), and the remaining
five studies utilized a number of other self-report mea-
sures of depressive symptoms.
The BDI is considered to be the most commonly used

and standard instrument for assessing symptoms of de-
pression and the prevalence and severity of depression
[41, 42]. However, the use of this scale in ESRD of pa-
tients is challenging due to the somatic manifestation,
included in the score that may be complicated by symp-
toms from uremia [43]. It has been psychometrically
tested and validated for ESRD patients [44]. Additionally,

Gebrie and Ford BMC Nephrology          (2019) 20:429 Page 4 of 7



the measure has been found to correlate highly with the
diagnostic criteria for depression, quality of life, func-
tional status and survival over time [45]. A variety of
other measures were used to assess depressive symptoms
in ESRD patients receiving hemodialysis. One study
employed the CES-D scale to determine the prevalence
of depression in ESRD patients [24]. Even though there
is a lack of studies on the validity of CES-D in this popu-
lation, it has been validated against the Beck Depression
Inventory and shown to have predictive power for clin-
ical outcomes in patients with other diseases [46, 47].
Studies also used measures including the Hospital

Anxiety and Depression Scale (HADS) and Geriatric De-
pression Scale (GDS) [23, 30]. The application of diverse
instruments in these studies delivered challenges for re-
searchers to compare findings across studies and popula-
tions, which may influence global conclusions about the
prevalence of depressive symptoms in ESRD patients.
Inconsistent result was found about factors affecting

depressive symptoms. This may be related to small sam-
ple sizes, patient characteristics [24, 27] and diverse
countries with different cultures represented across
those studies [16]. Generally, both the prevalence and
factors associated with depressive symptoms showed in-
consistency in these studies. In addition, the variability
of screening methods for depressive symptoms made the
comparison between studies challenging.

Dietary non adherence
The prevalence of dietary non-adherence is again incon-
sistence. Inconsistent prevalence-rates across these stud-
ies may be the result of biological measures being
affected by many factors including residual renal func-
tion, dialysis adequacy, time at which blood was ob-
tained for the analysis between dialysis, acid-base
balance, and adherence with medication [48]. Further-
more, the large variation in estimates using self-reported
instruments was possibly caused by the lack of generally
accepted and validated gold standard measure of adher-
ence [39].
Six (60%) out of the ten studies employed the Dialy-

sis Diet and Fluid Non-Adherence Questionnaire
(DDFQ) [31–35, 39] while two studies utilized self-
report measures other than DDFQ [36, 39]. The
DDFQ was designed to measure non-adherence be-
havior with diet and fluid in ESRD patients having
hemodialysis with established content validity in the
last 14 days. Moreover, its validity could be supported
by using biological measures including serum potas-
sium, phosphorus, and BUN levels [39]. Concerning
the internal consistency of DDFQ, a Cronbach’s alpha
of 0.81 was reported when the measure was used with
patients receiving hemodialysis [31]. Studies demon-
strated that DDFQ is weakly but positively correlated

with biomedical indicators of adherence, such as inter-
dialytic weight gain [31, 39] whereas another study re-
vealed no significant correlations between any of the
biochemical measures of dietary adherence and self-
reported dietary adherence [39].
Overall, variables such as young age, social support,

educational status, behavioral control and positive atti-
tudes were identified as factors significantly associated
with dietary non adherence in ESRD patients receiving
hemodialysis. In general, studies demonstrated diverse
results in both the prevalence of dietary non adherence
and in its related risk factors.

Depressive symptoms and dietary non adherence
Although majority of the studies reported a negative as-
sociation between depressive symptoms/depression and
dietary adherence, there is still a report of no associ-
ation. The inconsistent findings may be related to the
use of different instruments, some studies used the Dia-
lysis Diet and Fluid non adherence Questionnaire
(DDFQ) self-reports measure [18] and others employed
different biomarkers to assess dietary non adherence in
these studies. For example, one study measured blood
urea nitrogen (BUN), serum creatinine, potassium, and
phosphate levels [49] whereas others assessed serum al-
bumin and protein catabolic rate [20, 40, 50] as indica-
tors of dietary non adherence. Additional issues include:
different characteristics of the study samples, the use of
small and convenient sampling and inclusion of a wide
range of countries with different cultures. Although,
these issues make study comparison more difficult, most
of these researchers concluded that having depressive
symptoms was associated with increased dietary non ad-
herence. However, without considering this issues and
without uniformly applying standardized criteria, estab-
lishing a causal relationship between depressive symp-
toms and dietary non adherence remains difficult.
Moreover, since all studies included in this review are
cross-sectional, the lack of temporal ordering to test if
depression leads to dietary non adherence or depression
results from dietary non adherence is a weakness.

Conclusions
In conclusion, despite the variation in assessment tool
applied, depressive symptoms and dietary non adherence
were highly prevalent in patients with ESRD receiving
hemodialysis therapy. Nearly all of the articles that ex-
amined the relationship between depressive symptoms
and dietary non adherence showed significant associa-
tions. Therefore, it is possible to recommend that early
diagnosis and treatment of depression and close moni-
toring of adherence behavior are especially important in
ESRD patients to improve their quality of life. Moreover,
it will be important to consider both pharmacological
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and non-pharmacological (e.g. social support) interven-
tions to reduce depression in order to enhance adher-
ence and improve survival rates. This review brought up
a clear association between depressive symptoms and
dietary non-adherence which enable health care pro-
viders, specifically, nurses working in nephrology unit
and related areas to monitor and improve patients QOL
by providing appropriate interventions. Since this review
included cross sectional studies, a causal relationship be-
tween depressive symptoms and dietary non adherence
among ESRD patients receiving hemodialysis cannot be
determined at this time. Future research (experimental
or cohort studies) using gold standard measures with
established cut-points is needed to further define this re-
lationship and explores appropriate interventions. More-
over, as this review included only quantitative studies
and searched limited databases, some studies might not
be included in the review.
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