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Abstract: Background/Objectives: This study aims to determine the level of anxiety, de-
pression, and sleep disturbances in patients with chronic kidney disease, as well as the
interactions between the three comorbidities, and the implications it has for health practi-
tioners. Methods: A descriptive cross-sectional study, following the Strengthening the Re-
porting of Observational Studies in Epidemiology (STROBE) guidelines, was imple-
mented whereby 179 patients with chronic kidney disease attending a government hospi-
tal were recruited to this study. Results: Our results showed that 65.9% of the participants
had the metrics of severe anxiety while 34.1 percent had moderate anxiety. Further, it was
reported that more than half 51.4% of participants had poor sleep quality. The levels of
depression reported by the patients were roughly 40.2% minimal depression, 29.6% mild,
21.2% moderate, and 8.9% depression that was severe. There was a significant correlation
between mental health disease together with sociodemographic variables such as gender,
marital status, educational status, and nationality (p < 0.05). Cut points of those aged 26—
35 found younger patients experiencing higher anxiety levels (cut point (AOR =2.792; p =
0.021)), and they also had poorer sleep quality (AOR = 0.403; p = 0.020). Conclusion: Our
findings illustrate the importance of more frequent early mental health measures and
strategies that help patients with chronic kidney diseases. The main study limitation was
the cross-sectional design, which allows for correlational but not causal statements to be
made. We address a gap in the literature with our results by noting specific demographic
characteristics that are associated with poor mental health in chronic kidney disease pop-
ulations and discuss practical and policy recommendations aimed at enhancing the men-
tal well-being of chronic kidney disease patients.
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1. Introduction

Chronic kidney disease (CKD) is considered one of the leading health challenges of
the present world due to its adverse effects, including mental depression, anxiety, and
sleep issues [1]. Recently, it has been recognized that many patients having chronic kidney
disorders manifest signs of severe anxiety or depression; this has further necessitated new
research on redefining these issues as pre/post-disorders of CKD [2]. For patients with
depression and anxiety, insomnia and other sleep disorders are known problems that
have been studied, but the interplay between depression, anxiety, and sleep is less stud-
ied. In the existing literature, most studies focus on depression, repeatedly use it as a mon-
ovariable, and pay negligible attention to the bi-directional relationship sleep and anxiety
or depression has [3,4]. This gap in the body of knowledge necessitates a change in the
understanding of CKD patients.

There are several different areas from which the neurobiological links between sleep,
anxiety, and depression stem. It has been suggested that sleep disturbances activate the
stress response, which in turn may cause or worsen anxiety or depression, and this forms
a vicious cycle that limits treatment [5]. For example, there is evidence that failure to shift
circadian rhythm increases the chances of developing CKD, which means that disturb-
ances in sleep quality are more than an outcome of CKD, but at times enhance the condi-
tion in the case it develops [6]. In addition, researchers suggest that obstructive sleep dis-
orders become more common with the deterioration of CKD, and this makes the care of
these patients all the more complex [7]. This highlights the importance of considering
sleep as well as mental health problems to reduce the overall burden on patients. On the
other hand, most available works do not seem to consider the impact of sociodemographic
variables. Studies indicate that differences in age, gender, social standing status, and ed-
ucation may impact the quality of sleep and mental health status in patients with CKD
[8,9]. For instance, the older population of CKD patients seems to have high levels of anx-
iety and depression, which on the other hand greatly lowers their quality of sleep [10,11].
This emphasizes that the perspective of these sociodemographic factors should also be
included in studies about the mental health issues of patients with CKD as they may add
an essential understanding of the multi-faceted nature of these patients’ lives.

While there has been an increase in the literature in this area, there is still a lack of
understanding regarding the relationship between sleep, anxiety, and depression in CKD
patients. That is, most previous research has dealt with either anxiety or depression on its
own, and most of the time, the reciprocal relationships between the factors and sleep have
been overlooked [12]. Furthermore, there are few, if any, integrative programs that take
into consideration these intertwined problems simultaneously. As much as some psycho-
social measures have been effective in reducing anxiety and depression in chronic disease
patients, their use in CKD patients is still minimal [13]. This means that the use of com-
prehensive approaches that holistically tackle these issues is lacking.

The relevance of this research rests upon the perspectives it brings to the understand-
ing of the interactions between sleep, anxiety, and depression disorders with CKD, which
is a global health problem. With this, it is intended to contribute to the existing literature
on these comorbidities and the mechanisms that underlie them in enhancing the under-
standing of the interrelationship between sleep and mental health. Such insights will help
to design therapies that not only target patients” psychological problems but also aim at
improving CKD patients’ general lives and their clinical results. It has been noted that
sleep disorder treatment occurs amongst CKD populations and most times leads to ad-
verse outcomes; the results of this study will thus serve as a guide for policies and best
treatment practices in most if not all healthcare systems on how to manage patients and
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prevent adverse results following a holistic approach to the treatment of CKD. Hence, this
study aims to investigate the complex interplay between sleep, anxiety, and depression in
CKD patients.

2. Methods

2.1. Design

This study used a cross-sectional design. It strictly adhered to the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) guidelines, promoting
transparency and methodological rigor.

2.2. Participants/Setting

Participants were 179 patients diagnosed with CKD taken via convenience sampling.
This was in an effort to minimize bias by including detailed demographic and clinical
data, inviting all eligible patients to participate, and ensuring confidentiality and clear
instructions for self-reporting. All participants met established criteria for CKD (e.g.,
eGEFR levels), were willing and able to provide informed written consent, and were able
to understand and complete the study questionnaires. Patients younger than 18 years
were excluded. Participants were chosen based on practical considerations such as the
availability of eligible patients, the resources available for this study, and the desired level
of precision. The participants were recruited in single large urban government hospital
situated in Hail City, Saudi Arabia, as it is noted for its capacity to deal with a substantial
number of patients with CKD, enabling effective recruitment of participants. While it is
acknowledged that such a strategy may restrict generalization, the investigators took great
precautions to limit potential confounding variables by obtaining rich demographic and
clinical characteristic data, including comorbid status and medications, for baseline
measures. To avoid any sort of bias, all patients who met the criteria were requested to
take part in the trial. In this study, self-reporting was the key method of gathering data
through questionnaires and may have contributed to an element of bias in reporting.
Nonetheless, attempts were made to reduce such biases by ensuring responses were given
anonymity and clear instructions were provided. Since this study was conducted at a sin-
gle center, it is hoped that the findings will help this study become part of future research
in a multi-center setting.

2.3. Questionnaire

The researchers used the Pittsburgh Sleep Quality Index (PSQI), Beck Depression In-
ventory (BDI), and Beck Anxiety Inventory (BAI).

The Pittsburgh Sleep Quality Index (PSQI) is a 19-item questionnaire developed to
assess sleep quality and patterns over the past month. Each of these questions was scored
on a Likert scale ranging from 0 to 3, with higher scores indicating more severe difficulty
in sleeping. All the scores were then summed to obtain the global PSQI score, which
ranged from 0 to 21. Higher values indicate poorer sleep quality. Additionally, values
greater than or equal to five suggest significant sleep disorders [14].

The Beck Depression Inventory (BDI-II) is a test containing twenty-one questions that
measures the severity of depression symptoms in the past two weeks. Each item has a
score ranging from zero to three, where zero implies “no symptoms” and three means
“most serious case”. The BDI-II total score ranges from 0 to 63 for minimal (0-13), mild
(14-19), moderate (20-28), and severe (29-63) [15]. Higher scores indicate more severe de-
pressive symptoms.
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Lastly, the Beck Anxiety Inventory (BAI) comprises various items that ask about how
anxious one has felt during a week, using a scale going from zero to three, with zero indi-
cating absence as no symptom at all; it is rated three when at its most extreme manifesta-
tion. Adding these numbers give a total BAI ranging from 0 to 63. Higher overall scores
may be suggestive of greater indications of anxiety disorders, i.e., minimal (0-7), mild (8-
15), moderate (16-25), and severe (26—63) anxiety [16].

The Pittsburgh Sleep Quality Index (PSQI), Beck Depression Inventory-II (BDI-II),
and Beck Anxiety Inventory (BAI) were validated in a way that would render them cul-
turally applicable to the target population. Doctoral prepared nurse and psychometric ex-
pert reviewers also made strong recommendations on the use of these instruments after
rating them in terms of cultural sensitivity, ease of understanding, and relevance. To fur-
ther examine the reliability and validity of the instruments, a small sample containing 15
participants was recruited. The results of the pilot study also responded positively to the
cultural validity of the instruments. The pilot study resulted in very high internal con-
sistency coefficients, PSQI a = 0.84; BAI a = 0.82; BDI-II a = 0.85, demonstrating the instru-
ments were measuring the intended constructs accurately for the target population.

2.4. Data Collection

Prior to data collection, participants signed an informed consent form. The data were
collected in January and March in the year 2024 through a questionnaire-based survey.
The data collection was conducted by the researchers themselves during routine clinic
visits to the hospital. In order to evaluate their sleep quality, depression, and anxiety, the
participants filled in the self-administered questionnaires—the Pittsburgh Sleep Quality
Index (PSQI), Beck Depression Inventory II (BDI-II), and Beck Anxiety Inventory (BAI).
The participants took at least 15 min to answer the questionnaires. Further, demographic
data, CKD stage, and history of dialysis as well as comorbidities and medications were
captured from the patients’ files. Data privacy measures were extensively maintained
throughout this study. The researchers employed a combination of self-report question-
naires and case file review methods to look at sleep quality, mental health, and other clin-
ical variables associated with CKD patients.

2.5. Data Analysis

SPSS version 26 was used to analyze the data. Descriptive statistics were used to
summarize demographic characteristics, clinical parameters, and mental health outcomes.
Chi-square tests were used to assess the association between categorical variables and cat-
egorical outcomes. Ordinal logistic regression was used to model the ordinal nature of
depression levels and identify factors associated with increased severity. Binary logistic
regression was employed to predict the likelihood of severe anxiety or poor sleep quality
based on demographic and clinical variables.

2.6. Ethical Consideration

Ethical considerations were of paramount importance throughout this study. We ob-
tained approval from the University of Hail Institutional Review Board (H-2023-10) to
ensure that the research adhered to ethical guidelines. Maintaining participants’ privacy,
anonymity, and confidentiality was the top priority. All data collection procedures were
designed to protect participants’ identities. Informed consent was obtained from all par-
ticipants, and they were free to withdraw from this study at any point without any reper-
cussions.

3. Results
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Table 1 illustrates the characteristics of CKD patients. The mean age of the partici-
pants was (32.67 years), and the majority of them were female (70.4%) and single (58.7%).
Participants were mostly at college level (66.5%), with family income ranging 5001-10,000
Saudi Arabian Riyals (SAR) (41.3%). It could be noted that in the majority participants,
the cause of CKD was hypertension (52%), the duration of CKD was 3 years (45.8%), hos-
pitalization had occurred three to four times in the past year (62.6%), and Saudi was the
nationality (66.5%). Lastly, the duration of dialysis was 3 times a week for 50.8%, with
erythropoietin 39.1%, non-smoking status 58.1%, and no surgical history 84.9%.

Table 1. Sociodemographic characteristics of chronic kidney disease patients. n=179.

Variable Characteristics n %
Mean + SD (32.67 + 10.54 years) Range: 22-66 years
Age 25 or less 77 43.000
26-35 60 33.500
36 or more 42 23.500
Gender Male 53 29.600
Female 126 70.400
Single 105 58.700
Marital status Married 70 39.100
Divorced 4 2.200
high school 32 17.900
Educational attainment College 119 66.500
master 28 15.600
Family income (in terms of Saudi 2000 SAR or less a4 24.600
Arabian Riyals [SAR]) 5001-10,000 SAR 74 41.300
10,001 SAR or more 61 34.100
Nationality Saudi 119 66.500
Non-Saudi 60 33.500
Diabetes Mellitus 63 35.200
Causes of CKD Hypertension 93 52.000
Others 23 12.800
2 years or less 51 28.500
Duration of diagnosis 3 years 82 45.800
4 years or more 46 25.700
e . 1-2 12 6.700
Number of hospitalizations (in a 34 112 62.600
year) 5 or more 54 30.200
2 or less 38 21.200
Duration of dialysis (in a week) 3 91 50.800
4 or more 50 27.900
Blood pressure medication 42 23.500
Medication Phosphate 67 37.400
Erythropoietin 70 39.100
Smoking No 104 58.100
Yes 75 41.900
Surgical history No 152 84.900
Yes 27 15.100

The Beck Anxiety Inventory (BAI), Beck Depression Inventory-II (BDI-1I), and Pitts-
burgh Sleep Quality Index (PSQI) were utilized to assess anxiety, depression, and sleep
quality, respectively. It was observed that almost 66% of the 179 CKD patients were suf-
fering from severe anxiety, whereas about one-third of the patients were moderates (Table
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2). Most of patients had minimal depression 40.2%, with those having mild depression
accounting for 29.6%, moderate depression 21.2%, and approximately 8.9% with severe
depression. On the sleep quality index, more than half (51.4%) who responded reported
poor sleep quality.

Table 2. Prevalence of sleep disorder, anxiety, and depression among 179 CKD patients.

Variable Level Frequency Percentage
Anxiety Moderate 61 34.1
Severe 118 65.9
Minimal 72 40.2
Depression Mild 53 29.6
Moderate 38 21.2
Severe 16 8.9
Sleep Normal 87 48.6
Poor sleep 92 51.4

As shown in Table 3, there was a significant relationship between depression levels
and patient characteristics. There was a significant relationship between patients’ gender,
marital status, educational level, nationality, and smoking status and the level of depres-
sion (p < 0.05). On the other hand, there was no significant relationship between patients’
age, family income, causes of CKD, duration of diagnosis, number of hospitalizations, du-
ration of dialysis, medication, and surgical history and the level of depression (p > 0.05).

Table 3. Association between sociodemographic characteristics and the level of depression among
179 CKD patients.

Variable Characteristics n Minimal Mild Moderate  Severe P
25 or less 77 33(42.9) 16(20.8) 19(247)  9(117)

Age 26-35 60 28(46.7) 20(33.3) 8(133)  4(67)  0.101
36 or more 2 11(262) 17405 11(262)  3(7.1)
Male 53 12(22.6) 26(49.1) 12(226)  3(5.7

Gender Female 126 60 §47.6; 27 §21.4; 26 §20.6; 13 21033) <0.001
Single 105 48 (45.7) 28 (267) 20(19.0) 9 (8.6)

Marital status Married 70 24(343) 25(357) 16(22.9)  5(7.1)  0.020
Divorced 4 0000) 000  2(50.0)  2(50.0)
High school 32 6(188) 16(50.0) 6(188)  4(125)

Educational level College 119 57 (47.9) 26(21.8) 26(21.8)  10(84)  0.026
Master 28 9(321) 11(39.3) 6214  2(7.1)
5000 or less 44 17 (38.6) 16(364)  9(205) 2 (4.5)

Family income 5001-10,000 74 3547.3) 20(27.0) 16(21.6)  3(41)  0.080
10,001 or more 61 20(32.8) 17(27.9) 13(21.3) 11 (18.0)

L Saudi 119 47 (39.5) 27(22.7) 29 (244) 16 (13.4)

Nationality Non-Saudi 60 25 241.7; 26 243.3; 9((15.0)) 00 001
DM 63 25(39.7) 17(27.0) 15(23.8) 6 (9.5)

Causes of CKD HTN 93 40 (43.0) 26 (28.0) 20(215)  7(75)  0.670
Others 23 7(304) 10(435)  3(13.0) 3 (13.0)
2 or less 51 19(37.3) 16(314) 11(216)  5(98)

Duration of diagnosis 3 82 34(415) 28(341) 13(159)  7(85) 0498
4 or more 46 19(413)  9(19.6) 14(30.4)  4(87)
1-2 12 54L7) 2(167)  2(167)  3(25.0)

Number of hospitalizations 3-4 112 47 (42.0) 33(29.5) 23(20.5)  9(8.0) 0520
5 or more 54 20 (36.4) 18(32.7) 13(23.6)  4(7.3)
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2 or less 38 14 (36.8) 10(26.3)  11(28.9) 3(7.9)

Duration of dialysis 3 91 37(40.7) 28(30.8)  18(19.8) 8(8.8) 0.933
4 or more 50 21 (42.0) 15(30.0) 9 (18.0) 5 (10.0)
BP medication 42 16 (38.1) 10(23.8) 12 (28.6) 4 (9.5)

Medication Phosphate 67 23(34.3) 24(35.8) 15(224) 5(7.5) 0.520
Erythropoietin 70 33(47.1) 19(27.1) 11(15.7) 7 (10.0)
. No 104 41 (39.4) 25(24.0 22 (212 16 (15.4

Smoking Yes 75 31 241.3; 28 237.3; 16 221.3; 0 20.0)) 0.003
. . No 152 62 (40.8) 44 (28.9 34 (22.4 12(7.9

Surgical history Yes 27 10 §37.0; 9 ((33.3)) 4 ((14.8)) 4 (1(4.8; 0.557

Note: CKD—chronic kidney disease; DM —diabetes mellitus; HTN —hypertension.

Table 4 illustrates the relationships between patient characteristics, anxiety, and sleep
levels. There was a significant difference between the level of anxiety and age, sex, marital
status, educational level, and family income (p < 0.05). Regarding sleep, there was a sig-
nificant relationship between the patient’s age, sex, nationality, and the level of sleep (p <
0.05). For both anxiety and sleep quality, several sociodemographic characteristics did not
demonstrate statistically significant associations. These included causes of CKD, duration
of diagnosis, number of hospitalizations, duration of dialysis, medication use (blood pres-
sure medications, phosphate binders, erythropoietin), smoking status, and surgical his-
tory.

Table 4. Association between sociodemographic characteristics and levels of anxiety and sleep
among 179 chronic kidney disease patients.
Variables n Moderate Severe p Normal Sleep Poor Sleep p

25 or less 77 35 (45.5) 42 (54.5) 47 (61.0) 30 (39.0)

Age 26-35 60 23 (38.3) 37(61.7)  <0.001 21 (35.0) 39 (65.0)  0.009
36 or more 42 3(7.1) 39 (92.9) 19 (45.2) 23 (54.8)
Male 53 9(17.0 44 (83.0 19 (35.8 34 (64.2

Gender Female 126 52((41.32) 74 258.7; 0.002 68 254.0; 58 246.03 0.027
Single 105 45 (42.9) 60 (57.1) 54 (51.4) 51 (48.6)

Marital status Married 70 16 (22.9) 54 (77.1) 0.008 30 (42.9) 40 (57.1) 0.305
Divorced 4 0 (0.0) 4 (100.0) 3 (75.0) 1(25.0)
high school 32 6 (18.8) 26 (81.3) 21 (65.6) 11 (34.4)

Educational level College 119 53 (44.5) 66 (55.5)  <0.001 53 (44.5) 66 (55.5)  0.103
Master 28 2(7.1) 26 (92.9) 13 (46.4) 15 (53.6)
5000 or less 44 12 (27.3) 32(72.7) 27 (61.4) 17 (38.6)

Family income  5001-10,000 74 35 (47.3) 39 (52.7) 0.007 31 (41.9) 43 (58.1)  0.121
10,001 or more 61 14 (23.0) 47 (77.0) 29 (47.5) 32 (52.5)
. : Saudi 119 43 (36.1 76 (63.9 65 (54.6 54 (45.4

Nationality Non-Saudi 60 18 230.0; 42 270.03 0-259 2 236.7; 38 263.3; 0.023
DM 63 23 (36.5) 40 (63.5) 31 (49.2) 32 (50.8)

Causes of CKD HTN 93 33 (35.5) 60 (64.5) 0.405 44 (47.3) 49 (52.7) 0910
Others 23 5(21.7) 18 (78.3) 12 (52.2) 11 (47.8)
: . 2orless 51 16 (31.4) 35 (68.6) 25 (49.0) 26 (51.0)

l?;riztlon of Diag- , 82  28(34.1)  54(659)  0.845 39 (47.6) 43 (524)  0.963
4 or more 46 17 (37.0) 29 (63.0) 23 (50.0) 23 (50.0)
.12 12 3(25.0) 9 (75.0) 5 (41.7) 7 (58.3)

Eﬁzlt’f;n‘;f hospi-5 112 40(35.7)  72(643) 0734 53 (47.3) 59 (527) 0712
5 or more 54 18 (32.7) 37 (67.3) 29 (52.7) 26 (47.3)

Duration of dialy-2 or less 38 13 (34.2) 25 (65.8) 0.936 17 (44.7) 21 (55.3) 0.864
sis 3 91 30 (33.0) 61 (67.0) 45 (49.5) 46 (50.5)
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4 or more 50 18 (36.0) 32 (64.0) 25 (50.0) 25 (50.0)
BP medication 42 13 (31.0) 29 (69.0) 20 (47.6) 22 (52.4)
Medication Phosphate 67 24 (35.8) 43 (64.2) 0.872 32 (47.8) 35 (52.2) 0.956
Erythropoietin 70 24 (34.3) 46 (65.7) 35 (50.0) 35 (50.0)
. No 104 37 (35.6 67 (64.4 54 (51.9 50 (48.1
Smoking Yes 75 24 232.03 51 §68.0; 0-369 33 §44.0; 42 §56.0; 0-295
. . 152 54 (35.5 98 (64.5 73 (48.0 79 (52.0
Surgical history 27 7 ((25.9)) 20 274.1; 0229 14 251.9; 13 248.13 0714
Note: CKD —chronic kidney disease; DM —diabetes mellitus; HTN —hypertension.
Ordinal logistic regression was used to explore the predictors of depression among
CKD patients. The results indicated that gender, marital status, marital status, educational
level (College), nationality, and smoking status were predictors for depression among
CKD patients (p < 0.05). Female, college, non-Saudi, and smoker patients had less depres-
sion than other counterparts. On the other hand, married and divorced patients had more
depression than single patients (p < 0.05); see Table 5.
Table 5. Ordinal logistic regression of factors affecting depression among 179 chronic kidney disease
patients.
Factor B S.E. Wald AOR 95% CI for Exp (B) Sig.
Threshold 1 -1.785 0.451 15.687 0.168 -2.668—0.902 0.000
Threshold 2 -0.398 0.430 0.855 0.672 -1.241-0.445 0.355
Threshold 3 1.271 0.469 7.349 3.564 0.352-2.190 0.007
Gender Male Reference
Female -0.728 0.321 5.146 0.483 -1.358—0.099 0.023
Single Reference
Marital status Married 0.719 0.337 4.558 2.052 0.059-1.379 0.033
Divorce 3.392 1.068 10.082 29.733 1.298-5.486 0.001
High school ~ Reference
Educational level  College -0.761 0.381 3.996 0.467 -1.507—-0.015 0.046
Master -0.465 0.517 0.807 0.628 -1.478-0.549 0.369
Nationality Saudi Reference
Non-Saudi -0.789 0.346 5.207 0.454 -1.466—0.111 0.023
Smoking No Reference
Yes -0.781 0.298 6.886 0.458 -1.365—0.198 0.009
B—coefficient of predictor variables; S.E.—standard error; AOR—adjusted odds ratio; CI—confi-
dence interval.
Table 6 illustrates the results of the binary logistic regression analysis with anxiety as
a dependent variable, and age, gender, marital status, educational level, and family in-
come as independent variables. The results showed that patients aged 26-35 (AOR=2.792;
95% CI=1.167-6.679; p = 0.021) remained significantly associated with higher anxiety and
females (AOR= 0.479; 95% CI = 0.232-0.990; p = 0.047) significantly associated with lower
anxiety.
Table 6. Binary logistic regression of factors affecting anxiety among 179 chronic kidney disease
patients.
Factor B S.E. Wald AOR 95% CI for Exp (B) Sig.
25 or less Reference
Age 26-35 1.027 0.445 5.321 2.792 1.167-6.679 0.021

36 or more 0.541 0.478 1.280 1.718 0.673—4.385 0.258
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Gender Male Reference
Female -0.736 0.370 3.948 0.479 0.232-0.990 0.047
Single Reference

Marital status Married -0.150 0.383 0.154 0.860 0.406-1.823 0.695
Divorce -1.431 1.211 1.396 0.239 0.022-2.566 0.237
High school Reference

Educational level ~ College 0.623 0.480 1.684 1.864 0.728-4.775 0.194
Master 0.295 0.648 0.207 1.343 0.377-4.787 0.649
5000 or less Reference

Family income 5001-10,000 0.335 0.464 0.522 1.399 0.563-3.473 0.470
10,001 or more 0.331 0.446 0.552 1.392 0.581 0.458

B—coefficient of predictor variables; S.E.—standard error; AOR—adjusted odds ratio; CI—confi-

dence interval.

Table 7 illustrates the results of the binary logistic regression analysis with poor sleep
as a dependent variable, and age, gender, and nationality as independent variables. The
results showed that only patients aged 26-35 (AOR=0.403; 95% CI = 0.188-0.865; p = 0.020)
remained significantly associated with lower poor sleep scores.

Table 7. Binary logistic regression of factors affecting poor sleep among 179 chronic kidney disease

patients.
Factor B S.E. Wald AOR 95% CI for Exp (B) Sig.
25 or less Reference
Age 26-35 -0.909 0.390 5.444 0.403 0.188-0.865 0.020
36 or more -0.361 0.439 0.676 0.697 0.295-1.648 0.411
Gender Male Reference
Female 0.665 0.350 3.602 1.944 0.979-3.861 0.058
Nationality Saudi Reference
Non-Saudi -0.350 0.378 0.859 0.704 0.336-1.478 0.354

Note: B—coefficient of predictor variables; S.E.—standard error; AOR—adjusted odds ratio; CI: con-

fidence interval.

4. Discussion

The findings of our study reveal a significant prevalence of anxiety and depression
among patients with CKD, with 65.9% experiencing severe anxiety and 40.2% reporting
minimal depression. Such indicators are present as research notes that CKD patients are
found to have anxiety and depression, which impacts them greatly in day-to-day life in
addition to their day-to-day management CKD. The importance of conducting periods of
screening for these conditions in routine physical examination is made clear by the con-
firmation that mental issues negatively affect physical health in this group [17,18]. More-
over, our participants also highlighted high levels of depression and anxiety in relation to
the sleep quality they had, and a 52% majority of our participants reported sleep depriva-
tion as well. This is in line with existing studies that have found large depression rates
among CKD patients, indicating that these disorders can affect them profoundly [19,20].
The depression and anxiety and sleep disruption patterns are interconnected, and as such,
the therapeutic angles for getting better sleep must target the care of patients with CKD.
For health specialists, a practical implication of this research is the need to introduce ef-
fective screening and treatment of anxiety, depression, and sleep disorders in the man-
agement of CKD. From the research data, it can be inferred that prompt response with
recognition has favorable outcomes for patients [17,21]. Take, for instance, the chronic tu-
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bulointerstitial disease (CTD)-directed model illustrating that CTD-targeted screening tri-
age strategies will have greater attendance rates compared to diabetic kidney disease
(DKD). This strongly supports the advantages of structured personalized adapted screen-
ing [22]. Additionally, a multi-professional approach should also promote strengthening
social and family support of patients with chronic kidney disease since this ensures a bet-
ter health outcome physically or even mentally [19]. In comparison, our results on the
occurrence of anxiety and depression among CKD patients is also supported by other
studies with varying rates of occurrence, such as in Hedayati et al. [23], who reported 21%.
These discrepancies may arise from differences in study populations, methodologies, and
the specific CKD stages examined. These gaps must be addressed, as they will inform the
design of screening and intervention strategies that meet the needs of distinct patient pop-
ulations [17,23]. The high levels of anxiety and depression and poor sleep quality found
in patients with CKD indicate that screening interventions for their mental health is im-
portant and should be carried out urgently. Once this practice is integrated into routine
care, practitioners can have a major impact on improvements to the quality of life and
health of people with chronic kidney disease.

The findings of the current study indicate a significant correlation between depres-
sion scores and various sociodemographic factors among patients with CKD. The varia-
bles determined to be influential included gender, marital status, educational level, na-
tionality, and smoking status. This is fair given the available literature that consistently
demonstrates the link between sociodemographic characteristics and mental health of
persons with CKD. In particular, it has been observed that the people with a low education
level and those not working suffer more from anxiety and depression, which implies that
their economic status is crucial to their psychological well-being [24]. Female patients and
single patients have been found to suffer more depressive symptoms compared to mar-
ried ones, which suggests that marital status and gender must be included among the
determinants of mental health in CKD patients [25]. However, the current study results
differ in that previous studies have shown no significant relationships between clinical
characteristics such as age, family income, and the period of time on dialysis and levels of
depression. One study found that cognitive impairment was associated with depressive
symptoms among patients with advanced CKD, hinting that it is a multi-faceted phenom-
enon caused by different clinical mechanisms and the patient’s mental state [26]. Such
variation may be a result of the peculiar sociodemographic features of the study group,
who were more mentally healthy than clinically healthy. The implications of these insights
are that depression in CKD patients is not singular in nature and in its management; soci-
odemographic variables have to be factored in.

Anxiety is another prevalent mental health issue among CKD patients, with studies
indicating varying prevalence rates. It was stated that the level of reporting anxiety in
CKD patients was 50.4%, which is still lower than other studies that reported higher than
71% levels of reporting anxiety [27]. This divergence in reporting could possibly be due
to changes in gender composition and study methods in these studies. According to pre-
vious research, the prevalence rates for depression in CKD patients were found to be far
higher, indicating that this condition is a widespread mental disorder among this group
of patients [10]. This research also supports this theory, concluding that social variables
and hypertension have been found to be strongly connected to high levels of depression.
In addition to this, it was stated that hemodialysis patients are inclined towards a de-
pressed state more often, so it deserves an introduction of more precise mental health-
related programs for this category of individuals [28]. Likewise, patients with depression
and anxiety in patients with CKD reported increased incidence of sleep disturbances.
Based on evidence from numerous studies, it has been determined that sleep problems
significantly compound depression, thus creating a vicious circle that affects physical and
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mental health [29]. Resolving sleep problems might prove to be beneficial towards ensur-
ing better mental health for the CKD patients. More specifically, the sociodemographic
variables of the patients are of paramount importance. Other studies have indicated that
a lower educational status coupled with unemployment and being single are significant
determinants of greater anxiety and depression rates among populations [24,25]. One
such reasoning is that a multi-approach strategy is more likely to work by addressing
clinical issues while at the same time improving economic conditions and other forms of
vulnerability. With such evidence available, practitioners are advised to consider an all-
rounded view of psychological health in patients with CKD. There is an urgent need to
expand the scope of the intervention to incorporate sociodemographic variables such as
age, gender, marital status, and socioeconomic strata in intervention design. Some of these
actionable recommendations could include depression support programs, ameliorating
access to mental healthcare, and enabling social support to help patients feel less alone
and hopeless.

The current study’s findings reveal statistically significant differences in anxiety lev-
els based on various sociodemographic factors, including age, sex, marital status, educa-
tion level, and family income. This congruence has also been reported in the existing lit-
erature, where it was noted that sociodemographic attributes are of paramount im-
portance for patients with CKD as it relates to mental health. For example, it has been
suggested that there is a need for routine assessment of anxiety and depressive symptoms
amongst CKD patients [10] emphasizing that socioeconomic factors such as educational
level and income conditions are of great significance in the therapeutic outcomes of men-
tal disorders [24]. In the same vein, Huang et al. also pointed marital status and education
as determinants of anxiety levels in CKD patients, contributing more to the significance
of these sociodemographic characteristics to mental health [25]. A fair correlation analysis
involving age, sex, and nationality in relation to sleep quality has been brought out that
tends to corroborate the assertion that elderly women and patients generally have poor
sleep habits. Both age-related physiology changes and gender-related factors explain this
observation [30]. Although the present study found that sociodemographic characteristics
are significant predictors of anxiety and quality of sleep, it also observed that there are no
significant relationships between psychological outcomes and clinical factors such as du-
ration on dialysis and number of hospital visits. This finding is at odds with some of the
literature suggesting that clinical characteristics, such as severity of CKD and treatment
rest, have an effect on anxiety and depression level [25]. The fact that clinical characteris-
tics are important but sociodemographic characteristics are more important in explaining
anxiety and quality of sleep among patients with CKD helps explain this discrepancy. The
importance of integrating sociodemographic and clinical models when addressing issues
of anxiety and sleep disturbances in CKD patients was also emphasized. Future research
should aim to explore these relationships further so as to inform on the best interventions
to deal with the psychological problems of patients with CKD and, over and above, im-
prove their overall health and clinical outcomes.

The results of the present study show that in patients with CKD, sociodemographic
components such as gender, age, marital status, nationality, and smoking have significant
and specific effects on depression. Specifically, depression is more prevalent among di-
vorced or married patients than single ones. The cited studies confirm the presence of
such a phenomenon as the relationship of demographic characteristics with depression
among patients with CKD. For instance, low educational level and being married also
contribute to the high depression in CKD patients, indicating that the level of depression
is determined by social and cultural factors [25]. Moreover, it was determined that differ-
ent sociodemographic variables such as nationality or social relations influence the mental
health variables, which goes to show that sociocultural factors are pertinent in classifying
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mental illness in this group [31]. In conditions of CKD, it is typical to consider that probes
of depression in women are higher than in men, and this is directly related to women, but
some researchers refute this point, saying that women suffer less depression than men.
However, variation in gender differences of depression varies with respect to sample char-
acteristics and sites, and the differences may be due to the diverse population studied [32].
These comments are consistent with previous research, which notes the strong need to
take into account smoking status in gender differences in depression in groups where
there are strong gender differences in smoking [33].

The present results corroborate previous findings that show more anxiety among
younger CKD patients. This finding can help in explaining the motivation for undertaking
the current study, particularly the fact that younger individuals with CKD tend to display
higher anxiety levels, as was stated earlier. These patients do tend to have higher anxiety
levels due to the various pressures due to long-term illness; however, age is marked as a
more prominent risk factor. The female patients in the current study were found to be less
anxious than the men. Such an observation is not frequently reported in the literature,
where women are generally assumed to demonstrate more anxiety and depression at
large, notably in chronic illness settings. Nonetheless, the source from the earlier study
does not seem to connect gender and anxiety amongst the CKD patients and has a correl-
ative connection between depression and mortality instead [34]. Thus, there is a need for
relevant literature that examines gender differences in anxiety levels among CKD pa-
tients. Furthermore, the sociodemographic characteristics and their influence on anxiety
suggest that these factors need to be evaluated in processes involving CKD patients. Tar-
geted strategies channeling anxiety in patients considering their age, sex, and other de-
mography variables can be formulated by healthcare providers. Such an intervention ap-
proach would help in ameliorating the mental health of CKD patients through innovative
strategies purposefully focusing on the experience of the relevant population.

The present study’s findings indicate that younger patients, specifically those aged
26-35 years, experience a significantly lower prevalence of poor sleep scores compared to
older CKD patients. The issues surrounding sleep quality in the existing literature also
focus on age factors, with younger adults tending to have better sleep as compared to
older adults who are prone to having a plethora of other age related issues. Shifts in sleep
patterns were noted more among older individuals, while sleep disorders were more com-
mon in elderly populations, which were further corroborated in further programs [35].
Distressed circadian cycles and other steadily increasing comorbid factors among the
older population may explain the preceding trend. Surprisingly, the current research,
while remaining consistent with some past studies that did not find any significant rela-
tionships between gender differences and other explanatory variables in reply to sleep
quality in CKD patients, found that gender and nationality were not particularly indica-
tive. By and large, the results of this study demonstrate once again the necessity of en-
hancing breastfeeding support as a disability equalization strategy, especially in much
younger CKD patients residing in the city. The overall well-being and quality of life of
CKD patients is hugely impacted by their sleep; therefore, it is essential to address sleep-
ing issues, as enhanced sleep quality leads to lower chances of illness and death. It was
stressed that sleep quality can greatly affect the health outcomes of people suffering from
chronic illness; therefore, healthcare providers need to investigate clinics related to sleep
in the context of CKD management [36]. Hence, additional studies are needed to investi-
gate the self-management strategies adopted by patients with CKD in relation to their
sleeping behaviors, particularly those focused on enhancing sleep performance, which
will subsequently lead to better overall health.

5. Implications to Mental Health
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This study may have strong implications, as there is a gap in individual mental health
assessment and interventions amongst CKD patients. Also, the level of severe anxiety and
depression is high in those with CKD, meaning that more attention is needed to their
mental health since it may relate to their quality of life and clinical outcomes. Considering
more than half of the respondents expressed such sleep disturbances being an important
factor that needs to be given due diligence, the results recommend that sociodemographic
factors—gender, marital status, education level, nationality, and currently smoking ciga-
rettes—are all important predictors of depression and anxiety among CKD patients. For
example, the database reveals that married and divorced respondents were the most de-
pressed, while younger patients suffered the most anxiety. The findings of this research
are consistent with the literature that focuses on the role of sociodemographic crystal var-
iables in the mental health assessment of CKD patients. Also, the provided data about the
relationships between anxiety, depression, and sleep quality further point out the comor-
bidity of the mentioned medical conditions. Sleep disturbances are known to increase both
anxiety and depression, which forms a cycle that can impair treatment effectiveness and
worsen patient outcomes. For that reason, alternate medicine for sleep problems in pa-
tients with CKD should be given high priority because it may reduce anxiety and depres-
sion in patients. In this case, the current study demonstrates the evidence of the need for
regular mental health assessment of patients with CKD, as this would allow for the im-
plementation of timely and more effective treatment. It would also be pertinent to study
CKD patients suffering from anxiety and depression and apply their relevant treatment
strategies such as cognitive behavioral therapy or medications aimed at these specific dis-
orders. Furthermore, it should be stressed that factors such as demographic characteris-
tics, mental health, and sleep structure were explained poorly in the patients with contin-
uous kidney disease and further studies are needed to clarify this point for developing
future interventions aimed at enhancing the quality of life of these patients.

6. Study Limitations

This study had several limitations. The cross-sectional design precludes the estab-
lishment of causal relationships between variables. Additionally, the use of convenience
sampling in a single hospital limited the generalizability of the findings. Furthermore,
self-report questionnaires may be susceptible to recall bias and social desirability effects.
Future research using longitudinal designs and more diverse samples is needed to con-
firm these findings and explore causal pathways. Additionally, investigating the potential
influence of medications and social support on the mental health of patients with CKD
would be valuable.

7. Conclusions

Given the high frequency of anxiety, depression, and even insomnia, which were
high in the CKD population, the results of this study point towards carrying out routine
mental assessments as a priority. If nearly two patients out of three are reporting high
levels of anxiety and a significant percentage of patients present with depressive symp-
toms and insomnia, it automatically points to the need for healthcare providers to take an
active stance on these challenges in relation to mental health. Possible options that may
be used for this purpose include but are not limited to regular mental health checks, inte-
grated clinical care development, patient education, targeted campaigns or interventions,
and even community approaches. There is also a special aspect regarding affected patients
that has to be addressed, namely, the implications for general health policies, meaning
there is a justified belief of the need for greater financial resources for interdisciplinary
approaches to the development of management of CKD guidelines and policies. In the
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future, research efforts need to be directed to longitudinal studies in order to try to clarify
the causal links between population characteristics and mental health disorders and to
assess the helpfulness of interventions to such mental disorders’ outcomes.

Author Contributions: Conceptualization: R.S.,, AM.A.A,, ER. and ].B.; Data curation and Formal
analysis: S.A.M.; Funding acquisition: C.S.; Investigation and Project investigation: S.A.A. (Salman
Amish Alshammari), R.M., RM]J. and F.G.; Methodology and Software: S.A.A. (Sameer A. Alku-
bati), M.S.A., A.G. and C.S.; Resources, Supervision, Validation and visualization: A.G. All authors:
writing —original draft, review and editing. All authors have read and agreed to the published ver-

sion of the manuscript.

Funding: This research received a grant from Princess Nourah bint Abdulrahman University Re-
searchers Supporting Project (PNURSP2025R837).

Institutional Review Board Statement: Ethical approval was granted by the institutional review
board of the University of Ha'il (H-2023-10), approved on 28 December 2023. The research team
confirmed that all methods were performed in accordance with the relevant guidelines and regula-

tions.
Informed Consent Statement: Informed consent was obtained from all subjects.

Data Availability Statement: The datasets generated in this study are available from the corre-

sponding author upon request.

Acknowledgments: We acknowledge the support of Princess Nourah bint Abdulrahman Univer-
sity Researchers Supporting Project (PNURSP2025R837) of Princess Nourah bint Abdulrahman Uni-
versity, Riyadh, Saudi Arabia.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

Ramakrishnan, C.; Tan, N.C,; Yoon, S.; Hwang, S.J.; Foo, M.W.Y.; Paulpandi, M.; Gun, S.Y.; Lee, ].Y.; Chang, Z.Y.; Jafar, T.H.
Healthcare professionals’ perspectives on facilitators of and barriers to ckd management in primary care: A qualitative study
in singapore clinics. BMIC Heal. Serv. Res. 2022, 22, 560. https://doi.org/10.1186/s12913-022-07949-9.

Bautovich, A.; Katz, I.; Smith, M.; Loo, C.K.; Harvey, S.B. Depression and chronic kidney disease: A review for clinicians. Aust.
New Zealand ]. Psychiatry 2014, 48, 530-541. https://doi.org/10.1177/0004867414528589.

Stemer, U.E.; Wahl, A.K,; Geransson, L.G.; Urstad, K.H. Exploring health literacy in patients with chronic kidney disease: A
qualitative study. BMC Nephrol. 2020, 21, 314. https://doi.org/10.1186/s12882-020-01973-9.

Boonstra, M.D.; A Reijneveld, S; Foitzik, E.M.; Westerhuis, R.; Navis, G.; de Winter, A.F. How to tackle health literacy problems
in chronic kidney disease patients? A systematic review to identify promising intervention targets and strategies. Nephrol. Dial.
Transplant. 2020, 36, 1207-1221. https://doi.org/10.1093/ndt/gfaa273.

Yiicens, B. The association between hope, anxiety, depression, coping strategies and perceived social support in patients with
chronic kidney disease. Dusunen Adam: ]. Psychiatry Neurol. Sci. 2019, 32, 43-51. https://doi.org/10.14744/dajpns.2019.00006.
Goh, Z.S.; Griva, K. Anxiety and depression in patients with end-stage renal disease: Impact and management challenges—A
narrative review. Int. ]. Nephrol. Renov. Dis. 2018, ume 11, 93-102. https://doi.org/10.2147/ijnrd.s126615.

Laster, M.; Shen, J.I; Norris, K.C. Kidney disease among african americans: A population perspective. Am. |. Kidney Dis. 2018,
72, S3-57. https://doi.org/10.1053/j.ajkd.2018.06.021.

Douglas, C.; Bonner, A. Person-centred care in chronic kidney disease: A cross-sectional study of patients’ desires for self-man-
agement support. BMC Nephrol. 2017, 18, 17. https://doi.org/10.1186/s12882-016-0416-2.

Kose, S.; Mohamed, N.A. The interplay of anxiety, depression, sleep quality, and socioeconomic factors in somali hemodialysis
patients. Brain Sci. 2024, 14, 144. https://doi.org/10.3390/brainsci14020144.

Adejumo, O.A; Edeki, LR.; Mamven, M.; Oguntola, O.S.; Okoye, O.C.; Akinbodewa, A.A.; Okaka, E.I; Ahmed, S.D.; Egbi, O.G.;
Falade, J.; et al. Sleep quality and associated factors among patients with chronic kidney disease in nigeria: A cross-sectional
study. BM] Open 2023, 13, e074025. https://doi.org/10.1136/bmjopen-2023-074025.



Healthcare 2025, 13, 294 15 of 16

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

A Lopez-Vargas, P.; Tong, A.; Phoon, R.K.; Chadban, S.J.; Shen, Y.; Craig, ].C. Knowledge deficit of patients with stage 14 ckd:
A focus group study. Nephrology 2014, 19, 234-243. https://doi.org/10.1111/nep.12206.

Ong, SW.; Wong, J.; Auguste, B.L.; Logan, A.G.; Nolan, R.P.; Chan, C.T. Design and development of a digital counseling pro-
gram  for  chronic  kidney  disease. @ Can. ]J.  Kidney  Health  Dis. 2022, 9, 20543581221103683.
https://doi.org/10.1177/20543581221103683.

Lee, W.-C; Lee, Y.-T.; Li, L.-C.; Ng, H.-Y.; Kuo, W.-H.; Lin, P.-T.; Liao, Y.-C.; Chiou, T.T.-Y.; Lee, C.-T. The number of comorbid-
ities predicts renal outcomes in patients with stage 3-5 chronic kidney disease. |. Clin. Med. 2018, 7, 493.
https://doi.org/10.3390/jcm7120493.

Buysse, D.J.; Reynolds, C.F., IIl; Monk, T.H.; Berman, S.R.; Kupfer, D.]. The Pittsburgh Sleep Quality Index: A new instrument
for psychiatric practice and research. Psychiatry Res. 1989, 28, 193-213. https://doi.org/10.1016/0165-1781(89)90047-4.

Beck, A.T.; Steer, R.A.; Brown, G.K. Manual for Beck Depression Inventory-II; Psychological Corporation: San Antonio, TX, USA,
1996.

Beck, A.T.; Epstein, N.; Brown, G.; Steer, R.A. An inventory for measuring clinical anxiety: Psychometric properties. J. Consult.
Clin. Psychol. 1988, 56, 893-897. https://doi.org/10.1037//0022-006x.56.6.893.

Nguyen, H.A.; Anderson, C.A; Miracle, C.M.; Rifkin, D.E. The association between depression, perceived health status, and
quality of life among individuals with chronic kidney disease: An analysis of the national health and nutrition examination
survey 2011-2012. Nephron 2017, 136, 127-135. https://doi.org/10.1159/000455750.

Cogley, C.; Bramham, J.; Bramham, K.; Smith, A.; Holian, J.; O'Riordan, A.; Teh, ] W.; Conlon, P.; Mac Hale, S.; D'Alton, P. High
rates of psychological distress, mental health diagnoses and suicide attempts in people with chronic kidney disease in ireland.
Nephrol. Dial. Transplant. 2023, 38, 2152-2159. https://doi.org/10.1093/ndt/gfad021.

Pereira, B.d.S.; Kirchmaier, F.M.; Fernandes, N.d.S.; Suassuna, L.F.; Fernandes, N.M.d.S. Prospective analysis of the impact of
chronic kidney disease on patients and caregivers. Rev. Neurociéncias 2023, 31, 1-23. https://doi.org/10.34024/rnc.2023.v31.15611.
Wu, H,; Li, Y,; Ren, L.; Li, J.; Wang, Y.; Jiang, C.; Wu, ]. Prevalence and associated risk factors for chronic kidney disease in the
elderly physically disabled population in Shanghai, China: A cross-sectional study. BMC Public Health 2023, 23, 1987.
https://doi.org/10.1186/s12889-023-16455-4.

Okpechi, 1.G.; Caskey, F.]J.; Gaipov, A.; Tannor, E.K.; Hamonic, L.N.; Ashuntantang, G.; Donner, ].-A.; Figueiredo, A.; Inagi, R.;
Madero, M.; et al. Assessing the impact of screening, early identification and intervention programmes for chronic kidney dis-
ease: Protocol for a scoping review. BMJ] Open 2021, 11, e053857. https://doi.org/10.1136/bmjopen-2021-053857.

Galbraith, L.E.; Ronksley, P.E.; Barnieh, L.J.; Kappel, J.; Manns, B.].; Samuel, S.M.; Jun, M.; Weaver, R.; Valk, N.; Hemmelgarn,
B.R. The see kidney disease targeted screening program for ckd. Clin. J. Am. Soc. Nephrol. 2016, 11, 964-972.
https://doi.org/10.2215/cjn.11961115.

Hedayati, S.S.; Minhajuddin, A.; Toto, R.D.; Morris, D.W.; Rush, A.]. Prevalence of major depressive episode in ckd. Am. J. Kidney
Dis. 2009, 54, 424-432. https://doi.org/10.1053/j.ajkd.2009.03.017.

Divyashree, C.R.; Ganesan, N.; Deepak, P.; Sahana, G.N.; Nagaral, ].V.; Mohith, N.; Rakshitha, B.V. Assessment of depression
among patients undergoing haemodialysis: A cross-sectional study. Int. ]. Basic Amp; Clin. Pharmacol. 2019, 8, 1278.
https://doi.org/10.18203/2319-2003.ijbcp20192189.

Mosleh, H.; Alenezi, M.; Johani, S.A.; Alsani, A; Fairaq, G.; Bedaiwi, R. Prevalence and factors of anxiety and depression in
chronic kidney disease patients undergoing hemodialysis: A cross-sectional single-center study in saudi arabia. Cureus
https://doi.org/10.7759/cureus.6668.

Loosman, W.L.; Rottier, M.A.; Honig, A.; Siegert, C.E. Association of depressive and anxiety symptoms with adverse events in
dutch chronic kidney disease patients: A prospective cohort study. BMC Nephrol. 2015, 16, 155. https://doi.org/10.1186/s12882-
015-0149-7.

Alshelleh, S.; Alhouri, A.; Taifour, A.; Abu-Hussein, B.; Alwreikat, F.; Abdelghani, M.; Badran, M.; Al-Asa’d, Y.; Alhawari, H.;
Oweis, A.O. Prevelance of depression and anxiety with their effect on quality of life inchronic kidney disease patients. Sci. Rep.
2022, 12, 17627. https://doi.org/10.1038/s41598-022-21873-2.

Butt, M.D.; Ong, S.C.; Butt, F.Z,; Sajjad, A.; Rasool, M.F.; Imran, I.; Ahmad, T.; Alqahtani, F.; Babar, Z.-U.-D. Assessment of
health-related quality of life, medication adherence, and prevalence of depression in kidney failure patients. Int. . Environ. Res.
Public Health 2022, 19, 15266. https://doi.org/10.3390/ijerph192215266

Shen, Y.; Chen, Y.; Huang, S.; Yao, X.; Kanwar, Y.S.; Zhan, M. The association between symptoms of depression and anxiety,
quality of life, and diabetic kidney disease among chinese adults: A cross-sectional study. Int. |. Environ. Res. Public Health 2022,
20, 475. https://doi.org/10.3390/ijerph20010475.



Healthcare 2025, 13, 294 16 of 16

30.

31.

32.

33.

34.

35.

36.

Zimbudzi, E.; Lo, C; Ranasinha, S.; Fulcher, G.R.; Jan, S.; Kerr, P.G.; Polkinghorne, K.R.; Russell, G.; Walker, R.G.; Zoungas, S.
Factors associated with patient activation in an australian population with comorbid diabetes and chronic kidney disease: A
cross-sectional study. BMJ Open 2017, 7, e017695. https://doi.org/10.1136/bmjopen-2017-017695.

Huang, C.W.; Wee, P.H.; Low, L.L.; Koong, Y.L.A.; Htay, H.; Fan, Q.; Foo, W.Y.M.; Seng, ].].B. Prevalence and risk factors for
elevated anxiety symptoms and anxiety disorders in chronic kidney disease: A systematic review and meta-analysis. Gen. Hosp.
Psychiatry 2021, 69, 27-40. https://doi.org/10.1016/j.genhosppsych.2020.12.003.

Fluharty, M.; Taylor, A.E.; Grabski, M.; Munafo, M.R. The association of cigarette smoking with depression and anxiety: A
systematic review. Nicotine Amp; Tob. Res. 2016, 19, 3-13. https://doi.org/10.1093/ntr/ntw140.

Luk, J.W.; Tsoh, ].Y. Moderation of gender on smoking and depression in chinese americans. Addict. Behav. 2010, 35, 1040-1043.
https://doi.org/10.1016/j.addbeh.2010.06.021.

Balogun, R.A.; Abdel-Rahman, E.M.; Balogun, S.A.; Lott, E.H.; Lu, J.L.; Malakauskas, S.M.; Ma, ].Z.; Kalantar-Zadeh, K.; Ko-
vesdy, C.P. Association of depression and antidepressant use with mortality in a large cohort of patients with nondialysis-
dependent ckd. Clin. |. Am. Soc. Nephrol. 2012, 7, 1793-1800. https://doi.org/10.2215/cjn.02650312.

Zhang, ].; Wang, C.; Gong, W.; Peng, H.; Tang, Y.; Li, C.C.; Zhao, W.; Ye, Z.; Lou, T. Association between sleep quality and
cardiovascular damage in pre-dialysis patients with chronic kidney disease. BMC Nephrol. 2014, 15, 131.
https://doi.org/10.1186/1471-2369-15-131.

Giiney, I; Akgul, Y.S.S.; Gencer, V.; Aydemir, H.; Aslan, U.; Ecirli, $. Sleep quality and risk factors of atherosclerosis in predial-
ysis chronic kidney disease. Int. ]. Artif. Organs 2016, 39, 563-569. https://doi.org/10.5301/ijao.5000536.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-

thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.



	1. Introduction
	2. Methods
	2.1. Design
	2.2. Participants/Setting
	2.3. Questionnaire
	2.4. Data Collection
	2.5. Data Analysis
	2.6. Ethical Consideration

	3. Results
	4. Discussion
	5. Implications to Mental Health
	6. Study Limitations
	7. Conclusions
	References

