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Abstract

Background: The present study aimed to investigate and compare mental health, health-related quality of life, and sleep
levels of patients with various stages of chronic kidney disease (CKD) and undergoing different renal replacement thera-
pies and analyze the factors affecting these parameters.

Methods: Overall, 140 patients with a mean age of 43 + 14 years were recruited into this study. Study groups [controls
and patients with CKD undergoing predialysis, hemodialysis (HD), peritoneal dialysis, kidney transplantation (KT)]
were evaluated using Short Form Health Survey-36 (SF-36), Kidney Disease Quality of Life-36 (KDQoL-36), Pitts-
burgh Sleep Quality Index (PSQI), and General Health Questionnaire-12 (GHQ-12).

Results: The KT group had the highest scores in physical and mental components of the subscales of SF-36 and KDQoL-36
but the lowest scores in PSQI and GHQ-12, indicating the best results in terms of mental health and quality of life, and
sleep. Serum albumin and hemoglobin levels were positively correlated with several subscales of quality of life. Significant
negative correlations were observed among PSQI, GHQ-12, and subscale scores of SF-36 and KDQoL-36. The HD group
showed significantly lower scores in the subscales of symptoms and burden of kidney disease of KDQoL-36.
Conclusion: KDQoL was worse in the HD group and better in the KT group than in other groups. Serum albumin and
hemoglobin levels, and Kt/V (dialyzer clearance of urea multiplied by dialysis time and normalized for urea distribution
volume ) values of patients with CKD exerted a linear and significant effect on the quality of life, which showed a sig-
nificant positive correlation with the quality of sleep and mental health. In contrast, serum calcium x phosphorus levels
showed an inverse correlation with the subscale scores of KDQoL. HIPPOKRATIA 2020, 24(2): 51-58.
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Introduction

Health-related quality of life (HRQoL) is defined as the
extent to which an individual’s routine or expected physical,
emotional, and social well-being are affected by a medical
condition or its treatment. Thus, HRQoL is an important fac-
tor for all types of treatment outcomes and can differ accord-
ing to illnesses and cultures'. Chronic kidney disease (CKD),
which is defined as an irreversible loss of kidney function,
affects mental health and quality of sleep, and patients’ lives
worldwide. The underlying etiologies for the negative impact
of CKD on the HRQoL of these patients include malnutri-
tion, deteriorated cognitive function, sleep disorders, and de-
pressive tendency®. In addition to CKD itself, the treatment
modalities of CKD, including hemodialysis (HD), peritoneal

dialysis (PD), and kidney transplantation (KT), can have dif-
ferent effects on the daily life of patients®.

There is extensive research from various countries in-
vestigating the HRQoL of patients with CKD in the litera-
ture. These studies have reported decreases in HRQoL with
decreases in glomerular filtration rate (GFR) and CKD pro-
gression. However, to the best of our knowledge, the present
study is the first to evaluate all parameters related to HRQoL,
including mental health, quality of sleep, and laboratory pa-
rameters in patients undergoing predialysis, HD, PD, and KT
together and with comparison to healthy controls. Therefore,
our aim in this study was to investigate both the factors affect-
ing mental health and quality of life and sleep of patients with
CKD as well as the differences in renal replacement therapies
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concerning these parameters.
Material and methods

The present study was conducted with the coopera-
tion of the Psychiatry and Nephrology Departments from
October 2016 to June 2017. Our clinic’s regular follow-up
patients were included based on the nephrologist’s and in-
ternist’s general medical examinations. Pediatric patients
and those with acute kidney disease, history of mental
illness, active infection, advanced heart failure, history
of hospitalization in the past month, and failure to obtain
informed consent were excluded from the study. All par-
ticipants were aware of the study design and signed an
informed consent form after reading the document. The
study protocol was approved by the Ethics Committee of
the Faculty of Medicine, Karadeniz Technical University
(24237859-342; 2016/61). The study was conducted in
accordance with the declaration of Helsinki.

Study Groups

Overall, 140 patients (48.6 % females) with a mean age
of 43 £ 14 years were recruited. The patients were catego-
rized into the five groups*. Group 1, defined as the control
group, consisted of 30 healthy individuals who were health-
care workers in our hospital, with a mean serum creatinine
level of 0.73 £ 0.18 mg/dL. Group 2 (CKD group) con-
sisted of 30 patients with stage 4 CKD with a mean serum
creatinine level of 3.66 = 1.49 mg/dL and a mean GFR level
of 18.07 £ 6.61 mL/min/1.73m?). Group 3 (HD group) con-
sisted of 30 patients undergoing chronic HD program for 32
+ 31 months). Group 4 (PD group) consisted of 20 patients
on chronic PD program for 57 = 38 months (by that time,
the number of PD patients with regular follow-up by our
clinic had decreased), and Group 5 (KT group) consisted of
30 patients with functioning kidney allografts, whose mean
lifespan was 60 £ 71 months, with a mean serum creatinine
level of 1.19 = 0.46 mg/dL.

Questionnaires

1. Short Form Health Survey-36 (SF-36) is a self-re-
port questionnaire that evaluates eight aspects of quality
of life [physical functioning (PF), physical role function-
ing (RP), bodily pain (BP), general health (GH), vitality
(VT), social functioning (SF), emotional role functioning
(RE), and mental health (MH)] with 36 items®. Scores of
the groups were rated using the Likert method, with 0 and
100 being assigned to the lowest and highest values, re-
spectively; higher scores indicated a better outcome. The
reliability and validity of SF-36 for the Turkish popula-
tion have been demonstrated by Kogyigit et al®. This sur-
vey was applied to all study groups.

2. Kidney Disease Quality of Life-36 (KDQoL-36) is
a self-report questionnaire that has two primary compo-
nents: a generic core [which has two domains: physical
(PCS) and mental (MCS) components] and a disease-spe-
cific core (which has three domains: the burden of kid-
ney disease, symptoms, and effects of kidney disease),
with scores ranging from 0 to 100 according to the Likert
method’. Higher scores indicate better states of HRQoL

and vice versa. The validity and reliability of KDQoL-36
for the Turkish population have been confirmed by
Yildirim et al'. This survey was applied only to CKD pa-
tients (Groups 2-5, except the control group).

3. The Pittsburgh Sleep Quality Index (PSQI) is anoth-
er self-rated questionnaire designed to measure sleep qual-
ity in clinical conditions during the preceding one month?.
Actotal of 19 items for assessing individual subjective sleep
quality, sleep latency, sleep duration, habitual sleep effi-
ciency, sleep disturbances, sleeping medication use, and
daytime dysfunction are scored. A sum of the scores >5 in-
dicates poor sleepers. The reliability and validity of PSQI
for the Turkish population have been demonstrated by
Agargiin et al’. This survey was applied to all study groups.

4. The General Health Questionnaire-12 (GHQ-12),
a self-replied questionnaire comprising 12 items evalu-
ating anxiety and depression, was applied to all study
groups. A sum of scores >2 indicates a high risk for men-
tal disorder'. The reliability and validity of GHQ-12 for
the Turkish population have been shown by Kilig et al''.

The scores obtained in all these surveys for all the
study groups were evaluated by a clinical psychiatrist.

Laboratory parameters

The mean of at least three values of blood urea ni-
trogen (BUN), hemoglobin (Hgb), hematocrit (Hct),
calcium (Ca), phosphorus (P), C-reactive protein (CRP),
albumin (Alb), creatinine (Cre), and low-density lipopro-
tein-cholesterol (LDL-C) levels (measured by Beckman
Coulter analyzer; Beckman Coulter Inc., Brea, CA, USA)
of the study groups was recorded from the computer data.

Statistical analysis

Statistical analyses were conducted using the IBM
SPSS Statistics for Windows, Version 23.0. (IBM Corp.,
Armonk, NY, USA). Variables were checked by the Kol-
mogorov-Smirnov analytic method to determine whether
data were normally distributed. Descriptive results are
presented using means and standard deviation for the
non-normally distributed and ordinal variables. When
normal distribution was not observed, the Mann-Whitney
U, Kruskal-Wallis, and chi-square tests were conducted
to assess the significance of pairwise differences using
the Bonferroni correction to adjust for multiple compari-
sons. Correlation coefficients and their significance were
calculated using Spearman’s rank correlation coefficient.
A p-value of <0.05 was considered to reveal significance.

Results
Baseline characteristics of participants

Of the 140 participants, 51.4 % were males, and there
was no difference between the groups in terms of sex and
marital status (Table 1). The educational status of the study
groups is also shown in Table 1. Hypertension was the lead-
ing cause of CKD in all the patient groups, with frequencies
of 36.7 %, 33.3 %, 25 %, and 43.3 % in groups 2, 3, 4, and
5, respectively. The frequencies of smoking history were 6.7
%, 10 %, 6.7 %, 20 %, and 3.3 % in groups 1, 2, 3, 4, and
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5, respectively and those of social alcohol drinking were 10
%, 0 %, 6.7 %, 0 %, and 3.3 %, respectively. The frequen-
cies of diabetes mellitus in groups 2, 3, 4, and 5 were 33.3
%, 26.7 %, 10 %, and 6.7 %, respectively. Serum albumin,
BUN, creatinine, calcium x phosphorus, CRP, Hgb, and Het
levels, and blood pressure values showed significant differ-

ences among the study %oups t(Table 20) ) . . . . .
Table 1: Demographic data of the 140 patients included in the five groups of the study (controls and patients with chronic

kidney disease undergoing predialysis, hemodialysis, peritoneal dialysis, and kidney transplantation).

SF-36 scores of the participants

The CKD groups’ PF scores were significantly low-
er than those of the KT group, and the HD group’s VT
scores were significantly lower than those of the KT
group. GH scores of the HD group were significantly

Variables Control CKD HD PD KT Total
Groupl Group? Group3 Group4 Group5 p
Sex Male 15/50 15/50 19/63.3 7/35 16/533° 72514
Female 15/50 15/50 11/36.7 13/65 14/46.7 68/48.6 .
Occupation  Unemployed 1/3.3 11/36.7 11/36.7 11/55 10/33.3 44/31.4 0.002
Employed 29/96.7" 19/63.3  19/63.3 9/45 20/66.7  96/68.6 .
Marital Married 14/46.7 23/76.7 22/73.3 15/75 15/50 89/63.6
Status Bachelor 15/50 4133 6/20 525 14/467  44/31.4
Widowed 3/10 1/3.3 4/2.9
Divorced 1/3.3 1/3.3 1/3.3 3/2.1
Educational Illiterate 0/0 3/10 3/10 0/0 0/0 6/4.3
Status Literate 0/0 2/6.7 0/0 1/5 1/3.3 4/2.9
Primary 1/3.3 13/43.3 12/40 5/25 11/36.7 42/30
school
Sifl‘(’)‘(‘)‘l’”y 133 2/6.7 3/10 6/30 4133 16/114
High School 0/0 5/16.7 5/16.7 3/15 7/23.3 20/14.3
University/ 28/93.3 5167  7/233 5/25 7033 52/37.1

Junior college

Values are given as number/percentage (n/%), CKD: chronic kidney disease, HD: hemodialysis, PD: peritoneal dialysis, KT: kidney transplan-
tation, *: p <0.05 between control and PD patients.

Table 2: Laboratory values and clinical features of the 140 patients included in the five groups of the study (controls and
patients with chronic kidney disease undergoing predialysis, hemodialysis, peritoneal dialysis, and kidney transplantation).

Variables Control CKD HD PD KT

(Group 1) (Group 2) (Group 3) (Group 4) (Group 5) p
Age (years) 2877+4.69 5407+ 11.54" 5333+1337° 4135:1429  4123+11.12  <0.001
BMI (kg/m?) 24.69 +4.10 30.02 + 6.26 26.64 +5.08 2437+6.16  2576+521  <0.001
(Sg%‘i‘;‘ albumin 45, 41 3.71 % 0.48¢ 412048 3.43 = 0.44¢ 411+0.4 <0.001
BUN (mg/dL) 11.99 321 53.73+19.45% 6555+ 1438  52.9+11.64  2029+7.87*  <0.001
(S;ré/‘(‘l‘grea““‘“e 0.73 +0.18 3.66 + 1.491 10.10 £2.52 10.19 £2.72 1.19+0469  <0.001
LDL-C (mg/dL)  111.3+29.4 109 + 28.66 11255+46.99  112+27.76  1229+3299 0374
CaxP (mg/dL?)  32.03 +5.66% 36.5+ 6.04 46.65+12.54 4478 +8.04  28.07+5.94  <0.001
CRP (mg/dL) 0.45 + 0.69 1.92 + 3.79% 0.48+0.77 0.9+ 1.01 0.71+0.7 0.002
GFR (MDRD) .
(mLmin/173m 11477233 18.07 £ 6.61 66.95+19.79  <0.001
Kt/V (HD) 1.48+£0.2
Kt/V (PD) 2.13+0.34
Hgb (g/dL) 13.84 + 1.63¢ 10.74 + 1.87 10.95 + 1.65 10.67£1.36  1322+1.93%  <0.001
Hct (%) 41.19+4.68%  32.47+5.85 32.49+49 31.98+425  40.54+5.75  <0.001
BP (Systolic)
(mm-Hg) 117.83£9.06  137.5+13.5"  1249+13.97 128.75+1449 121.17+1841  0.001
BP (Diastolic)
(mm-Hg) 73 +7.94 78.5+10.01 74.63 + 8.36 755+ 10.5 79.67+11.88  0.111

Values are given as mean =+ standard deviation, *: p <0.05 with comparison of group 1 and groups 2,3,4, and 5, **: p <0.05 between group 2,
and groups 4 and 5, : p <0.05 between group 3 and group 5, #: p <0.05 between group 2 and groups 4 and 5;™ p <0.05 between group 2 and
groups 1,4, and 5, € p <0.05 between group 2 and groups 1,3, and 5, & p <0.05 between group 4 and groups 1,3, and 5, *: p <0.05 between
group 1 and groups 2,3, and 4, *: p <0.05 between group 2 and group 3, *: p <0.05 between group 5 and groups 2,3, and 4,7: p <0.05 between
group 1 and groups 2,3, and 4, ™ p <0.05 between group 2 and groups 3 and 4, ¥: p <0.05 between group 5 and groups 2,3, and 4, 2: p <0.05
between group 1 and groups 3 and 4,*: p <0.05 between group 5 and groups 2,3, and 4, ¥: p <0.05 between group 2 and groups 1 and 3, ©: p
<0.05 between group 1 and groups 2 and 5, “ p <0.05 between group 1 and groups 2,3, and 4, ™ p <0.05 between group 5 and groups 2,3, and
4, @ p <0.05 between group 1 and groups 2,3, and 4, %: p <0.05 between group 5 and groups 2,3, and 4, ™: p <0.05 between group 2 and groups
1,3, and 5. BMI: body mass index, BUN: blood urea nitrogen, LDL-C: low-density lipoprotein-cholesterol, Ca: calcium, P: phosphorus, CRP:
C-reactive protein, GFR: glomerular filtration rate, Hgb: hemoglobin, Htc: hematocrit, BP: blood pressure, CKD: chronic kidney disease, HD:
hemodialysis, PD: peritoneal dialysis, KT: kidney transplantation.
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lower than those of the PD and KT groups, whereas the
control group showed significantly higher GH scores
than the CKD and HD groups. There was no difference in
GH scores between the control and KT groups. The RP
and RE scores were significantly higher in the KT group
than in the HD and CKD groups (Table 3). Furthermore,
among the study groups, the KT group showed the high-
est scores in the physical and mental components of the
subscales of SF-36. Serum albumin and hemoglobin lev-
els showed a positive correlation with several subscales
of the quality of life (Table 4). Age showed a significant
negative correlation with PF, GH, RP, and RE subscales.
Age and pain scores showed a linear correlation. Sig-
nificant negative correlations were observed between
PSQI and GHQ-12 and the subscale scores of SF-36 and
KDQoL-36. A significant negative correlation was ob-
served between serum creatinine and BUN levels and SF,
MH, GH, and RP subscales (Table 4). Serum calcium x
phosphorus levels were negatively correlated with GH,
RE, and RP scores but were positively correlated with SF.
With a decrease in GFR level, the PF, GH, and RE scores
also decreased.
KDQolL scores of the participants

KDQoL-36 showed significantly lower scores in the
subscales of symptoms and burden of kidney disease in
the HD group than in other groups (Table 5). In other
words, the HD group had the lowest perception of the
quality of life. KDQoL scores disclosed that age had a
significant negative impact on the burden of kidney
disease and physical component (Table 6). Serum albu-
min level positively correlated with symptoms, physical
component, and mental component scores, whereas GFR
positively correlated with the burden of kidney disease,
symptoms, effects of kidney disease, and physical com-

ponent scores, and Hgb level positively correlated with
all the subscales of KDQoL scores (Table 6). Serum
creatinine, BUN, and calcium x phosphorus levels were
negatively correlated with several subscales of KDQoL.

PSQI scores of the participants

The KT group showed the lowest PSQI and GHQ-12
scores, indicating the best results among all study groups
regarding mental health and quality of life, and sleep.
Based on the cut-off point (5 points), the PSQI score per-
centages in the control, CKD, HD, PD, and KT groups
were 80 %, 56.7 %, 60 %, 40 %, and 33.3 %, respectively
(Table 7 and Table 8). There were significant differences
between the control and KT groups. PSQI scores of the
KT group were the lowest indicating the best quality of
sleep among the study groups. Significant negative cor-
relations were detected between PSQI and the subscale
scores of SF-36 and KDQoL-36 (Table 9).

GHQ-12 scores of the participants

Scores >2 for GHQ-12 (cut-off point) were recorded
in 63.3 %, 50 %, 36.7 %, 45 %, and 20 % of participants
in the control, CKD, HD, PD, and KT groups, respec-
tively. The KT group showed better scores than the other
groups (Table 7 and Table 8). No significant difference
was observed with respect to psychiatric disease among
the groups. Significant negative correlations were ob-
served between GHQ-12 and the subscale scores of SF-
36 and KDQoL-36, whereas significant positive correla-
tions were observed between GHQ-12 and PSQI.

Discussion
Worldwide, CKD affects patients’ morbidity and mor-
tality, including their quality of life, by exerting a negative

Table 3: Short Form Health Survey-36 (SF-36) scores for the five groups of the study.

Variables Control CKD HD PD KT
(Group 1) (Group 2) (Group 3) (Group 4) (Group 5) P

Physical « o
Functioning 89.5+ 14.46"  72.5+19.33 79 + 14.46 80+ 14.14 87.83+£1031  <0.001
Vitality 4533+20.05¢  62.66+£2033  58.66 = 20.67% 65.5+ 17.68 745+19.97  <0.001
g:a“lttil 59.86+16.05° 68 +20.61 70.13 + 19.78 73.8 + 13.94 7213+13.14  0.019
Social w
Functioning 7041426367 8625+ 23.87 80 +25.34 87.5+21.45 7875 + 28.45 0.02
Bodily Pain 73.50 £ 19.01n  87.16 + 20.37 80.58 + 25.81 76.87£32.67  88.75+19.42  0.004
g:gﬁﬁ“‘ 63+17.1¢ 4733 +18.08 42.5 +23.44 5625+16.84  6233+18.18  <0.001
Role-Physical
Functioning 75 +36.55 63.33 £46.2 4833 + 40.43% 60 + 44.72 80 +39.06 0.023
FR°“’"’:““3ﬁ°“al 7222 £36.18  46.66+39.73*  67.77 + 38.63 61.66+346  8555+2724  0.001

unctioning
Physical
Component 301 + 67 27033 +£86.62 25041 £7625"  273.12+£827  31891+70.18  0.002
Mental
Component 247 £82.99%  263.58+91.14  276.57£79.19  288.46+69.29  310.93+60.43  0.033

Values are given as mean = standard deviation, *: p <0.05 between group 1 and groups 2, 3, and 4, *: p <0.05 between group 2 and group 5, & p <0.05
between group 1 and groups 2,4, and 5, “: p <0.05 between group 3 and group 5, *: p <0.05 between group 1 and group 4, ¥: p <0.05 between group 1
and group 2, " p <0.05 between group 1 and groups 2 and 5, ©: p <0.05 between group 1 and groups 2 and 3, *: p <0.05 between group 3 and groups 4 and
5,71 p <0.05 between group 3 and group 5, ™ p <0.05 between group 2 and group 5, ™: p <0.05 between group 3 and group 5, *: p <0.05 between group 1
and group 5, SF-36: Short Form Health Survey-36, CKD: chronic kidney disease, HD: hemodialysis, PD: peritoneal dialysis, KT: kidney transplantation.
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Table 4: Correlations between demographic, physical, and biochemical findings and Short Form Health Survey-36 (SF-36)
subscale parameters.

Variable Physical Mental Social Pain General Role- Role-emotional Physical
Functioning Health Functioning Health physical Component

Age r=-0.425 r=0.181 r=-0293 r=-0.179 r=-0.242

(years) p <0.001 p =0.03 p <0.001 p =0.034 p =0.004

Albumin r=0.406 r=0.176 r=0.231 r=0.213 r=0.237

(g/dL) p <0.001 p =0.038 p=0.011 p =0.011 p =0.005

BUN r=-0.353 r=-0313  r=-0.216 r=-0.250

(mg/dL) p <0.001 p <0.001 p =0.011 p =0.003

Creatinine r=-0.297 r=-0.209 r=-0.259 r=-0.261 r=-0.22 r=-0.236

(mg/dL) p <0.001 p=0.013 p =0.002 p =0.002 p =0.009 p =0.005

CaxP r=0.194 r=-0.290 r=-0.174 r=-0.194

(mg*/dl?) p =0.023 p =0.001 p =0.042 p =0.023

GFR (MDRD) r=0.442 r=0313 r=0.275

(ml/min/1.73m?) p <0.001 p =0.003 p =0.009

Hgb r=0.391 r=0.237 r=0.187 r=0.204 1=0.243

(g/dL) p <0.001 p =0.005 p =0.027 p =0.015 p =0.004

Systolic BP r=0.198 r=-0.218

(mm-Hg) p=0.019 p=0.01

Dialysis age r=0.373

(months) p =0.008

BP: blood pressure, SF-36: Short Form Health Survey-36, Hgb: hemoglobin, GFR: glomerular filtration rate, BUN: blood urea nitrogen, Ca:
calcium, P: phosphorus.

Table 5: Kidney Disease Quality of Life-36 (KDQoL-36) scores for the five groups of the study.

Variables CKD HD PD KT P
(Group 2) (Group 3) (Group 4) (Group 5)

Burden of Kidney Disease 53.95+21.74 49.58 +£23.091° 58.43 +21.29 69.79 +£21.34 0.011

Symptoms 84.36 £ 13.1¢ 80.9 + 14.14° 91.97 £7.56 93.1 +£9.33 <0.001

Effects of Kidney Disease 86.56 + 11.43 72.08 + 15.8% 86.09 £ 12.56 95.93 £4.35* <0.001

Physical Component 250 +£109.07 253.33 £ 86.78 258.75 +£97.08 320.83 +72.8# 0.002

Mental Component 238.33 £91.027 244.16 + 89.94 252.5 +£69.49 282.08 + 66.6 0.195

Values are given as mean + standard deviation, % p <0.05 between group 3 and group 5, ©: p <0.05 between group 2 and group 5, F: p <0.05
between group 3 and groups 4 and 5, 2: p <0.05 between group 3 and groups 2,4, and 5, *: p <0.05 between group 5 and groups 2,3, and 4, *: p
<0.05 between group 5 and groups 2 and 3, KDQoL-36: Kidney Disease Quality of Life-36, CKD: chronic kidney disease, HD: hemodialysis,
PD: peritoneal dialysis, KT: kidney transplantation.

Table 6: Correlations between demographic and biochemical findings and Kidney Disease Quality of Life-36 (KDQoL-36)
subscale parameters.

Burden of Effect of Kidney SF-12 Physical SF-12 Mental

Variable Kidney Disease Symptoms Disease Component Component
Age r=-0.261 r=-0.289
(years) p =0.006 p =0.002
Albumin r=0.290 r=0.295 r=0.242
(g/dL) p =0.002 p =0.002 p =0.011
BUN r=-0.217 =-0.341 =-0.5 r=-0.289
(mg/dL) p =0.023 p <0.001 p <0.001 p =0.002
Creatinine (mg/dL) r=-0.202 r=-0.502 r=-0.243
p =0.034 p <0.001 p =0.01
CaxP r=-0.195 r=-0.241 r=-0.507
(mg?/dL?) p =0.042 p =0.011 p <0.001
GFR (MDRD) r=0.286 r=0.460 r=0.398 r=0.390
(mL/min/1.73m?) p =0.027 p <0.001 p =0.002 p =0.002
KtV r=0.331 r=0.399
p =0.021 p =0.005
Hgb r=0.267 r=0.338 r=0.357 r=0.241 r=0.254
(g/dL) p =0.005 p <0.001 p <0.001 p =0.011 p =0.007

KDQoL-36: Kidney Disease Quality of Life-36, SF: Short Form, BUN: blood urea nitrogen, Ca: calcium, P: phosphorus, GFR: glomerular
filtration rate, Hgb: hemoglobin.
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Table 7: Pittsburgh Sleep Quality Index (PSQI) and General Health Questionnaire-12 (GHQ-12) scores for the five groups of the study.

Variables Control CKD HD PD KT

(Group 1) (Group 2) (Group3) (Group 4) (Group 5) p
PSQI 6.63+2.84 5.73 +£3.18 6+3.63 475+3.16 3.86+2.8" 0.004
GHQ-12 3.47+3.31 25+224 1.93+2.63 1.95+2.13 1.07 £ 1.41% 0.019

Values are given as mean =+ standard deviation, *: p <0.05 between group 5 and group 1, #: p <0.05 between groups 5 and 1, PSQI: Pittsburgh
Sleep Quality Index, GHQ-12: General Health Questionnaire-12, CKD: chronic kidney disease, HD: hemodialysis, PD: peritoneal dialysis,
KT: kidney transplantation.

Table 8. Pittsburgh Sleep Quality Index (PSQI) and General Health Questionnaire-12 (GHQ-12) score distribution according to cut-off
points.

Control CKD HD PD KT
Group 1 Group 2 Group 3 Group 4 Group 5 P
PSQI <5 points 6/20 13/43.3 12/40 12/60 20/66.7 0.004
>5 points 24/80" 17/56.7 18/60 8/40 10/33.3
<2 points 11/36.7 15/50 19/63.3 11/55 24/80
GHQ-12 >2 points 19/63.3" 15/50 11/36.7 9/45 6/20 0.013
Psychiatric Present 6/20 7/23.3 4/13.3 3/15 4/13.3 0.798
Disease Absent 24/80 23/76.7 26/86.7 17/85 26/86.7 :

Values are given as number/percentage (n/%), *: p <0.05 between groups 1 and 5, **: p <0.05 between groups 1 and 5, PSQI: Pittsburgh Sleep
Quality Index, GHQ-12: General Health Questionnaire-12, CKD: chronic kidney disease, HD: hemodialysis, PD: peritoneal dialysis, KT:
kidney transplantation.

Table 9. Correlations of scores of Pittsburgh Sleep Quality Index (PSQI), General Health Questionnaire-12 (GHQ-12), and

Short Form Health Survey-36 (SF-36) subscales.

Physical Vitalit Mental Social Bodilv Pain General ~ Physical Emotional  Physical Mental
Functioning Y Health  Functioning y Health Role Role Component  Component
psQr ' 0291 r=-0369 r=-0332 r=-0298 r=-0417 r=-0.167 r=-0358 r=-0413 r=-0402 r=-0.469
p<0.001  p<0.001 p<0.001 p <0.001 p<0.001 p=0.048 p<0.001 p<0.001 p <0.001 p <0.001
GHQ12 '° 0306 r=-0674 r=-0.639 r=-0401 r=-0451 r=-0334 r=-0333 r=-0575 r=-0457 r=-0.743
p<0.001  p<0.001 p<0.001 p <0.001 p<0.001  p<0.001 p<0.001 p<0.001 p <0.001 p <0.001

PSQI: Pittsburgh Sleep Quality Index, GHQ-12: General Health Questionnaire-12, SF-36: Short Form Health Survey-36.

impact on their social and psychological wellness>*!>13,
We aimed to investigate mental health and quality of sleep
and life among patients with CKD followed-up at our
center in the present study. First, our study groups were
not homogeneous in terms of age and occupational status,
which might have affected the quality of life in several
aspects. Under this limitation, our study highlighted that
the HD group had the lowest (worse) KDQoL-36 score,
and the KT group had the highest (best) score (p =0.011).
This finding is consistent with that reported by Cryzevski
et al'*, who also found the highest values among post-
KT patients and lowest values among HD patients. In our
study, the healthy control group had the highest scores for
PF, but the lowest scores for VT, MH, SF, BP scales com-
pared with those of patients with CKD (both dialysis and
KT patients). This result differs from those of other stud-
ies. For instance, Reimer et al reported that KT patients
and healthy controls had a similar quality of life in terms
of psychological and physical aspects'>. In our study, the
healthy control group primarily consisted of assistants in
our Internal Medicine Department. Their busy working
schedules might have contributed to their low scores of
mental component scales of the quality of life (SF-36).
Sleep is one of the primary requirements and has a
significant impact on the quality of life. In our study, 60
% of HD patients had sleep disturbances (high scores on
the PSQI scale), whereas 33 % of KT patients had low

sleep quality. Brekke et al found that KT led to an im-
provement in the sleep quality of their study patients'e.
Eryilmaz et al reported a similar proportion of poor sleep-
ers (30 %) among KT patients'”. Also, Sung et al reported
a relationship between sleep duration and HRQoL (7-h
sleepers had the highest HRQoL scores) among 1,910
predialysis patients with CKD'®. Zhenc et al revealed a
prevalence of 67 % of sleep disorders among dialysis pa-
tients, which is similar to our result, and sleep disorders
were closely associated with deterioration of quality of
life'. Similarly, in the present study, we detected signifi-
cant negative correlations between PSQI and GHQ-12
and the subscale scores of SF-36 and KDQoL-36. This
result implies that a significant linear relationship exists
between mental health and quality of sleep and life. Our
study’s correlations revealed that better mental health
scores are associated with better quality of life and qual-
ity of sleep scores.

Our study findings further demonstrated that as
the kidney functions decrease and the need for dialysis
emerges, both the physical and mental burden of kidney
disease become worse and improve after successful KT.
As a possible explanation for this outcome, we observed
that participants’ serum albumin levels were positively
correlated with PF, GH, RP, and RE subscales of SF-
36. A similar association between high serum albumin

levels and HRQoL has been reported in the literature®.
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Moreover, our study participants’ serum hemoglobin lev-
els showed a significant and positive correlation with PF,
GH, RP, RE, and physical component subscales of SF-
36. Similarly, Chen et al reported that patients who did
not achieve target serum albumin and hemoglobin levels
showed poor HRQoL outcomes?'. In contrast, age, serum
calcium x phosphorus levels, and serum creatinine levels
were negatively correlated with several subscales of SF-
36. In the KDQoL-36 scale, we detected negative cor-
relations of age, serum calcium x phosphorus levels, and
serum creatinine levels and positive correlations of serum
albumin, hemoglobin, and Kt/V values with symptoms,
burden, and effects of kidney disease subscale scores.
Age at dialysis showed a positive correlation with MH
subscale scores of KDQoL-36 in our study. Based on
these findings, we believe that the perception of sickness
among dialysis patients changes favorably over time.

It has been well established that worsening of life
quality increases the diagnostic and therapeutic costs,
particularly among patients with CKD?*. Moreover, these
patients have a higher frequency of anxiety and depres-
sive episodes leading to the initiation of early dialysis®.
In our study, patients with CKD had lower RE scores
than dialysis patients. We suggest that more attention fo-
cused on predialysis patients in terms of role functioning,
as suggested earlier’>?. We observed that the subscales
of quality of life directly impact the quality of sleep and
mental health status. KT patients had the best quality of
life subscale scores among all study groups. Recent re-
search has reported that KT patients have less anxiety and
depression, and dialysis patients have a higher frequency
of anxiety and depression®*. Nevertheless, we found no
significant difference in terms of these parameters be-
tween the dialysis and KT groups. Biochemically, linear
correlations were found among serum hemoglobin, albu-
min levels, and Kt/V values, whereas serum calcium x
phosphorus showed an inverse correlation with KDQoL
subscale scores. The ability to function and maintain
well-being and psychological health is one of the goals
recommended by the World Health Organization in sev-
eral diseases. To achieve these goals among dialysis pa-
tients, we suggest optimum nutrition and dialysis dose,
anemia management, and successful KT opportunity be-
cause KT is the best method in medical and economic
terms and terms of mental health and quality of life and
sleep. It is necessary to focus on this aspect for better
management of patients with CKD.

A limitation of the current study is that the study
groups were not homogeneous in terms of age and edu-
cational status. The healthy control group consisted of
our hospital assistants and healthcare workers who were
found to have more depressive disorders than patient
groups. In particular, our study’s healthy control group
consisting of our hospital healthcare workers, primar-
ily resident doctors, and had lower VT, MH, and SF
scores than the patient groups. This could be due to their
stressful working conditions, as reported in the majority
of countries worldwide®%?. Therefore, we believe that

merely having a normal kidney function is not sufficient
to have a satisfactory quality of life and sleep required for
good mental health.
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