Depression, Inflammation,

and Social Support in Hemodialysis Patients

Hemodiyaliz Hastalarinda Depresyon ve Sosyal Destek / Depression and Social Support in Hemodialysis Patients

Rahman Yavuz', Demet Yavuz?, Alparslan Altunoglu?, Mijdat Batur Canoz?, Siren Sezer?, Bektas Murat Yalcin®, Mehmet Derya Demirag*
'Department of Medical Education, Ondokuz Mayis University Faculty of Medicine, Samsun,

2Department of Nephrology, Baskent University Faculty of Medicine, Ankara,

*Department of Family Medicine, Ondokuz Mayis University Faculty of Medicine, Samsun,

“Samsun Training and Research Hospital, Internal Medicine, Samsun, Turkey

Ozet

Amag: Depresyon ve inflamasyon son dénem bobrek yetmezligi (SDBY) has-
talarinda siktir. Calismamizda depresyon, inflamasyon ve sosyal destek ara-
sindaki iliskiyi incelemeyi amacladik. Gereg ve Yontem: Calismaya 137 has-
ta alindi. Tim hastalarda Beck Depresyon Olcegi (BDO), Cok Boyutlu Algila-
nan Sosyal Destek Olcegi (CBASDO) ve Malniitrisyon inflamasyon Skoru(MIS)’
nu kullandik. Bulgular: BDO, CBASDO ve MIS sirasiyla 15.9+9.5, 60.515.1,
7.8+2.9 olarak bulundu. Hastalar BDO puanlarina gére; depresyonu olan has-
talar (BDO puani= 17, n= 55, % 40) ve depresyonu olmayan hastalar (BDO
puani< 17, n = 82, % 59) olmak uzere iki gruba ayrildi. Depresif hastalarin
cogunlugu kadindi (% 58) ve yalniz yasiyorlardi (% 97). Haftalik eritropoei-
tin dozu ve CRP diizeyleri depresyonu olmayan hastalara gére depresyonu
olan hastalarda daha yiiksekti ve bu fark istatistiksel olarak anlaml degildi
(p>0.05). MiS, depresyonu olan hastalarda (6+2.2), depresyonu olmayan has-
talara (10.51.8) gére daha yiksekti (p<0.001). Depresyonu olan hastalarin
CBASDO puanlari (57.3+17.9), depresyonu olmayan hastalarin puanina gére
(62.7+12.5) daha dusiik bulundu (p<0.05). BDO ve CBASDO puanlari arasinda
negatif korelasyon varken, BDO puani ve MiS arasinda pozitif bir korelasyon
saptandi. Yapilan ¢ok degiskenli lineer regresyon analizinde (cinsiyet, BUN,
albiimin, MIS ve CBASDO), depresyon bagimsiz olarak MIS (B= 0.60, t=9.9
p<0.001) ve CBASDO (B= -0.37, t=-6.2 p<0.001) ile iliskili bulundu. Tartisma:
Hemodiyaliz hastalarinin daha fazla sosyal ve psikolojik destege ihtiyaci var-
dir. Calismamizda yiiksek diizeyde inflamasyon ve disiik sosyal destek, dep-
resyonun varligi ile iliskili bulundu. Ancak, bu sonuglarin dogrulanmasi igin bii-
yik 6lcekli calismalara ihtiyag vardir.
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Abstract

Aim: Depression and inflammation are common in patients with end-stage
renal disease (ESRD). In our study, we aimed to investigate the relationship
between depression, inflammation and social support. Material and Method:
Accordingly, 137 patients were enrolled. We used Beck Depression Inventory
(BDI) and Multidimensional Scale of Perceived Social Support (MSPSS) and
Malnutrition Inflammation Score (MIS) in all patients. Results: BDI, MSPSS
and MISS were 15.9+9.5, 60.5+15.1, 7.8+2.9 respectively. The patients were
divided into two groups with respect to BDI scores: patients with depres-
sion (BDI score = 17, n= 55, 40.2%) and patients without depression (BDI
score< 17, n = 82, 59.8%). In depressive patients, the majority were female
(58%) and lived alone ( 97%). The weekly erythropoietin dose and CRP levels
were higher in patients with depression than in patients without depression
and this difference did not reach statistical significance (p>0.05). MIS scores
were higher in patients with depression (10.5+1.8) than in patients without
depression (6+2.2) (p<0.001). Patients with depression (57.3+17.9) had lower
MSPSS scores than patients without depression (62.7+12.5) (p<0.05). There
was positive correlation between BDI and MIS, while negative correlation
was observed between BDI and MSPSS. In the multivariate linear regression
analysis (gender, BUN, albumin, MIS and MSPSS), depression was indepen-
dently associated with MIS (B= 0.60, t=9.9 p<0.001) and MSPSS (B= -0.37,
t=-6.2 p<0.001). Discussion: Hemodialysis patients needed more social and
psychological support. They had higher inflammation and lower social sup-
port that associated with the presence of depression, although large-scale
studies are needed to confirm our results.
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Introduction

Depression is a common psychiatric condition in end-stage re-
nal disease (ESRD) patients. Depression often causes a serious
decline in energy level, loss of appetite and reduced interest in
everyday activities. Most ESRD patients show such symptoms
and they can be overwhelming [1]. Depression may also lead to
malnutrition which is a common problem in the ESRD patients
[2].

All the evidence points that malnutrition is an important cause
of morbidity and mortality in ESRD patients. As depression is
commonly associated with poor oral intake, it can aggravate
malnutrition in chronic dialysis patients. In many studies, it is
suggested that increased cytokines may trigger signs of de-
pression and stimulate catabolism and cause negative protein
balance. Moreover, ongoing chronic inflamation may contribute
to malnutrition. A new scoring system called Malnutrition In-
flammation Syndrome (MIS) is helpful for showing us the hos-
pitalization risk in ESRD patients [2,3]. A triad of depression,
malnutrition and, inflammation contributes to the high mortal-
ity in these patients [4,5]. Social affection and support is an im-
portant issue for the treatment of depression in patients with
chronic ilness. For several reasons, hemodialysis patients need
serious medical, social and psychological support and social
support is an essential part of ESRD treatment. The patients
can get social help and support from family, friends and also
the medical personnels. Indeed, ESRD and its treatment with
dialysis, often prove to be a huge burden on the psychology
and social lives of these patients [6]. One way of measuring
the level of social support is to use the MSPSS. Although how it
works is not clearly known, social support seems to have a posi-
tive effect on the cardiovascular, endocrinologic and immune
system in patients with normal kidney functions.

On the other hand, poor social support and unhappy marital life
are related with higher blood pressure, higher circulating lev-
els of catecholamines, and worse immune function [7,8]. Good
social support has been associated with lower BDI score and
higher MIS score in hemodialysis patients [9]. The objective of
this study was to evaluate the relationship between depression,
malnutrition inflammation and social support in hemodialysis
patients.

Material and Method

The study protocol was approved by our local scientific eth-
ics committee (The IRB approval number is 2007/179). In this
study 137 hemodialysis patients (male/female, 78/59, mean
age, 53.3+13.2 years, mean dialysis duration 56.1+5.4 months),
who had been on hemodialysis for the last six months were
included from Ondokuz Mayis University Hemodialysis Unit and
Samsun Training and Reserach Hospital Nephrology Depart-
ment. If the patients had a history of malignity, acute or chronic
inflammatory illness or a hospitalization period within last six
months were excluded. The therapies such as corticosteroids
and antidepressants could affect the results and thus these pa-
tients were eliminated.

Standard bicarbonate dialysis solution by semisynthetic mem-
branes (dialysis filters surface area 1.1 to 1.7 m2) were used in
all patients three times a week. All patients were normotensive
and without edema by the exact dry weight target. The average

urea Kt/V in these patients was 1.4+0.2. In all patients, age,
gender, duration of ESRD, education duration, and body mass
index (BMI) were recorded. Moreover, patients’ medication was
recorded in terms of erythropoietin dose. At the beginning of
the inflammatory infectious state blood tests were performed.
Serum calcium, phosphorus, C-reactive protein (CRP), albu-
min, hemoglobin, total iron-binding capacity, and ferritin were
measured following at least an eight hour of fasting. All blood
samples were obtained during the midweek hemodialysis ses-
sion and serum samples were made by standard methods in the
routine clinical laboratory. Social support was assessed by the
MSPSS, depression was assessed by BDI and the malnutrition
and inflammation status was assessed by the MIS.

The BDI is an inventory that utilizes the existent symptoms of
depression. The BDI score ranges from O to 63. The BDI was
used for the diagnosis of depression. We used the MSPSS to
evaluate perceived social support. The MSPSS consisted of
three support categories: social support from family, social sup-
port from friends, and from one special person. Research dem-
onstrated that MSPSS outcomes are related with depression
in renal failure patients who receive maintenance hemodialysis
[6]. MIS is a new, comprehensive scoring system created using
seven components of the Subjective Global Assessment, and
combining them with three new parameters (body mass index,
serum albumin, and total iron-binding capacity). Each compo-
nent of the MIS has four levels of severity, from O (normal) to
3 (very severe). In malnutrition, MIS tends to rise. The MIS is
an indicator of malnutrition inflammation complex syndrome
and MIS score is used to estimate morbidity and mortality in
hemodialysis patients [9]. SPSS software (Statistical Package
for the Social Sciences version 10.0; SPSS Inc., Chicago, IL,
USA) was used for the analysis of the statistics datas. Statisti-
cal significant p value was <0.05 for the results. Datas were
shown as meanzstandard deviation. Data were expressed as
mean+standard deviation. According to BDI score, the patients
were divided into two groups. BDI score = 17 indicates mild-
to-moderate depression. Comparisons of continuous variables
were assessed by student’s t test. Comparisons of the categor-
ic variables were assessed by the pearson chi-square test. To
show the correlations we used the pearson r coefficient. The
situations that predicts depression in hemodialysis patients
were detected by using multiple linear regression analysis. The
factors affecting depression (variables included gender, BUN,
albumin, MIS, and MSPSS) were evaluated with linear regres-
sion analysis.

Results

Table 1 shows the demografic, clinical and laboratory data of
137 hemodialysis patients. Table 2 shows the demografic and
laboratory data of patients with and without depression. BDI,
MSPSS and MIS were 15.9+9.5, 60.5+15.1, 7.8+2.9 respective-
ly, in all patients. Most of the patients were married (67.3%),
living with family, and unemployed (61.2%) in all patients. We
grouped the patients into two according to their BDI scores:
patients with depression (BDI score = 17, n= 55) and patients
without depression (BDI score< 17, n = 82). In the non-depres-
sive group, BUN and serum albumin levels were higher than the
depressive group (p<0.05). In depression group, most of the pa-
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Table 1. Demographic, clinical and laboratory data of all patients

Variable Mean +SD (n=137)
Mean Age, y 532+13.2
Gender, M/F 78/59
Mean duration of dialysis, months 56.1+5.4
Mean duration of education, year 6.60+4.89
BMI (kg/m2) 26.2+5.7
Married (%) 67.3

Lives with family (%) 91.5
Unemployed (%) 61.2
MSPSS (12-84) 60.5+15.1
MIS (0-30) 7.8+2.9
BDI (0-63) 15.9+9.5
Kt/V 1.4:0.2
BUN, mg/dL 83.3+14.6
Creatinine, mg/dL 9.3+2.6
Calcium, mg/dL 9.4+0.7
Phosphorus, mg/dL 5.12+1.53
iPTH, pg/mL 382.1£97.9
Total cholesterol, mg/dL 178.1+53.2
LDL, mg/dL 94.7+33.1
Triglyceride, mg/dL 184.7+94.5
Albumin, g/dL 3.9+0.5
CRP, mg/L 14.4+9.6
Hemoglobin, g/dL 10.8+1.3
Ferritin, ng/mL 328.9+213.2

SD; standard deviation, MSPSS; Multidimensional Scale of Perceived Social
Support, MIS; Malnutrition Inflammation Score BDI; Beck Depression Inventory.

Table 2. Comparison of demographic and laboratory data in patients with de-
pression and without depression

Variable Patients Without  Patients With P

Depression Depression

(BDI<17) (BDI= 17)

(n=82)(59.8%) (n=55)(40.2%)

Mean+SD Mean+SD
Mean Age, y 53.6+14.5 53.1+11.3 NS
Gender, M/F 55/27 23/32 NS
Mean duration of dialysis, 60.2+62.5 499 +37.8 NS
months
Mean duration of education, 7.8+4.3 5.6+3.8 p<0.05
year
MSPSS (12-84) 62.7+£12.5 57.3+17.9 p<0.05
MIS (0-30) 6+2.2 10.5+1.8 p<0.05
BUN, mg/dL 86.3+14.6 78.3+1.3 p<0.05
Creatinine, mg/dL 9.6+2.5 8.8+2.1 NS
Calcium, mg/dL 8.7+0.8 10.5£11.6 NS
Phosphorus, mg/dL 5.8+1.6 56+1.3 NS
iPTH, pg/mL 318.3+57.5 477.15+41.6 NS
Total cholesterol, mg/dL 172.7+48.1 185.9+49.5 NS
LDL, mg/dL 91.7+32 99.2+34.4 NS
Triglyceride, mg/dL 186.7+97.3 182.1+91.1 NS
Albumin, g/dL 3.9:0.3 3.3:0.3 p<0.05
CRP, mg/L 12.7+11.1 16.8+7.9 NS
Hemoglobin, g/dL 10.8+1.6 10.5+1.3 NS

Ferritin, ng/mL

415.17+266.96

351.63+207.66 NS

SD; standard deviation, MSPSS; Multidimensional Scale of Perceived Social
Support, MIS; Malnutrition Inflammation Score

tients were living alone (97%) and females (58%) but there was
no certain statistical change between the depressive and non
depressive patients groups when we compare in terms of lonely
status and gender. Additionally we observed no significant dif-
ference in patients with and without depression in terms of
marital status and occupational status (p>0.05). Depression
score was higher for patients paying rent in comparison with
patients not paying rent (p<0.01). The erythropoietin require-
ment was higher in patients with depression than without de-
pression (6535.6+3713.5, 5439.7+2548.1, p>0.05 respectively).
Accorging to our analysisis, MIS scores were higher in patients
with depression (10.5+1.8) than in patients without depression
(6+2.2) (p<0.001), and patients with depression (57.3+17.9)
had lower MSPSS scores than patients without depression
(62.7412.5) (p<0.05). While BDI and MIS (r=0.62, p<0.001),
showed positive correlation, BDI and MSPSS (r=-0.41, p<0.001)
showed negative correlation. In the multivariate linear regres-
sion analysis, depression was independently associated with
MIS (B= 0.60, t=9.9 p<0.001) and MSPSS (B= -0.37, t=-6.2
p<0.001) (variables included gender, BUN, albumin, MIS, and
MSPSS) (Table 3).

Table 3. Multiple linear regression model of factors affecting depression in
hemodialysis patients.

Variable B coefficient t P Value
Gender 0.46 3.98 >0.05
BUN 0.51 9.17 >0.05
Albumin 0.73 87 >0.05
MIS 0.60 9.9 <0.001
MSPSS -0.37 6.2 <0.001

MIS; Malnutrition Inflammation Score, MSPSS; Multidimensional Scale of Per-
ceived Social Support

Discussion

In the present study we observed that hemodialysis has signifi-
cant negative affects on the physical and psycho-social lives of
ESRD patients. Depression and malnutrition-inflammation also
are major problems in hemodialysis patients. Depressive pa-
tients had lower education level, MSPSS, serum albumin levels
and higher MIS levels than non-depressive patients. Moreover,
our results show that higher MIS and lower MSPSS values were
associated with the presence of depression.

The prevalance rate for depression in patients with ESRD is high
[2]. Koo et al. showed that depression is related with malnutri-
tion in the ESRD patients [2]. However, they did not evaluate
the relationship between the demographic data (such as educa-
tion, marital status, work status, living with family, and social
support) and depression. Some studies, reported that an asso-
ciation between depression and MSPSS values, and in patients
with depressive mood MSPSS was significantly lower than in
patients with non-depressive mood [8,9]. There are a few stud-
ies on the triad of social support, depression and, malnutrition-
inflammation [9]. In our study, we also evaluated the triad of
depression, social support and malnutrition-inflammation.

In hemodialysis patients nearly half of them complain from de-
pression and 5-20% have major depression [10]. High depres-
sion score in the ESRD patients is associated with mortality
[T1]. In our patients, the mean depression score was 15.9+9.5
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and we found that 40.2% of our patients had depression ac-
cording to the BDI. In fact, diagnosis of depression is not easy
in the ESRD patients. There is usually an overlap between the
symptoms of uremia and depression. Symptoms and signs of
renal failure, side effects of treatments (such as weight loss
and low appetite) are similar to those of depression [10-12].
The main risk factors of depression in ESRD patients are fe-
male gender, living alone, low education, and low albumin levels
[12]. and higher inflammation may be contributing to this quite
high depression rate.

Protein-energy malnutrition and inflammation are disorders
that often appear together and follows each other in hemodi-
alysis patients [13]. It is suggested that malnutrition can lead to
inflammation. Inflammatory process in ESRD is connected with
the uremic environment and also elevated levels of proinflam-
matory cytokines are found paralelly to the process [13]. Serum
levels of proinflammatory cytokines elevated in depressed pa-
tients [2]. BDI score influences MIS score, and thus, it may lead
to poor oral intake, muscle loss, hypoalbuminemia, recurrent
anemia and increased atherosclerosis by aggravating malnutri-
tion and inflammation in patients with ESRD [14] and there was
a significant association between depression and MIS values
[9]. Morever a study showed that MIS and CRP were predic-
tors of mortality and morbidity in the ESRD patients [15]. In
our study we measured serum albumin levels, CRP levels, and
MIS to evaluate the causes of inflammation. Patients with de-
pression had higher MIS, CRP levels, and lower serum albumin
levels, Accordingly, our findings suggest that the MIS score is
an important factor for depression in hemodialysis patients.
Anemia has been associated with increased fatigue, lethargy
and weakness in individuals and also with sleep disorders in
hemodialysis patients. In one study, fatigue is related to pres-
ence of depression [16]. Because depression is connected with
appetite and oral intake. Bilgic et al. reported a strong correla-
tion between depression and lower levels of hemoglobin [17].
In our study, although hemoglobin levels did not differ between
the patients with and without depression, although the eryth-
ropoietin dose was higher in patients with depression than in
patients without depression.

Social support is a complex relationship in which feelings af-
fections ,help and obligations are given bilaterally [18]. Most
of the times family members relatives close friends or a spe-
cial person give social supports [18]. Life style modifications
change of social activities restricted independence are often
found in patients with ESRD. All of these changes make easy
to develop depression state. Social support clearly is a good
cure for depressive symptoms in the ESRD patients. The ESRD
patients receive either functional or emotional support which
can be given by a family member or spouse [8]. Some stud-
ies suggested a relationship between social support and low
mortality, and showed that perceived social support is closely
related with depression in the ESRD patients [6]. In our study,
most of the patients were married, unemployed and lived with
family patients with and without depression. We observed that
the patients with depression was living alone, had significantly
lower social support, lower educational status. Single patients
were significantly more depressive than others, this showed the
importance of protected family stracture. Healty family struc-

ture is considered value for hemodialysis patients as a section
of social support. Also social support and marital status seems
to have a positive effect on depression. This strong family
structure can be protecting from depression in the developing
country like Turkey.

Depression, inflammation, and absence of social support are
still common problem in hemodialysis patients. Higher inflam-
mation and lower social support were associated with the pres-
ence of depression. Hemodialysis patients needed more social
and psychological support. Thus, the clinicans and the hemo-
dialysis personnel should be aware of pschological and social
signs and symptoms in hemodialysis patients. As a result, we
advice to spend sufficient attention to detect the diagnosis of
depression and effectual therapies and social supporting pro-
grams for hemodialysis patients.

Study limitations

This study is conducted with a somewhat small population.
There was no control group in the study, and a control group
was formed by dividing patients into study groups. DSM-IV R
is the gold standard for diagnosis of depressive disorder. In the
current study, depression was diagnosed using BDI. CRP and
MIS levels were used to determine inflammation; use of IL-6
and TNF-a may further increase the value of our study.
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