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Abstract

Background

The psychological distress and sleep problems caused by current Covid-19 outbreak is not
well known in kidney transplant recipients. In this study, we aimed to investigate the associa-
tion between perceived stress with sleep quality, insomnia, anxiety, depression and kidney
function in kidney transplant recipients during the Covid-19 pandemic.

Material and methods

A hundred-six kidney transplant recipients were enrolled. Questionnaire of "Socio-demo-
graphics", "Perceived Stress Scale (PSS)", "Pittsburgh Sleep Quality Index (PSQI)",
“"Insomnia Severity Index (1SI)" and “Hospital Anxiety Depression Scale (HADS)” are per-
formed. The laboratory data is recorded. The perceived stress related to Covid-19 pandemic
and its associations were investigated.

Results

The mean age of patients was 44.2+13.3 years, and 65 of the patients (61.3%) were men.
Forty-nine (46.2%) of the patients had high-perceived stress; 51 (48.1%) of the patients had
poor sleep quality, 40 (37.7%) of the patients had insomnia, 25 (23.6%) of the patients had
anxiety and 47 (44.3%) of the patients had depression. The patients having a history of
Covid-19 infection in own or closed relatives (9.0914.17 vs 6.49+4.16, p:0.014) and the
patients who have a rejection episode any of time (8.24+5.16 vs 6.37+3.57, p:0.033) have
had significantly higher anxiety scores, when they compared to others. The high PSS were
positively correlated with PSQI, ISI, HAD-A and HAD-D. Regression analyses revealed that
high-perceived stress is an independent predictor of anxiety and depression. There was not
significant difference between kidney function with PSS, PSQl, ISI, HAD-A and HAD-D.
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Conclusions

High PSS is positively correlated with poor sleep quality and insomnia and also an indepen-
dent predictor of anxiety and depression in kidney transplant recipients during the outbreak
of Covid-19. As the pandemic is still spreading worldwide quickly early identification and
intervention of sleep disturbances and psychiatric disorders are essential to protect graft
function with high compliance to treatment in transplantation patients.

Introduction

Kidney transplantation is the best option for the treatment of end stage renal disease. Kidney
transplant recipients are on life long immunosuppressive drugs which render them to be more
vulnerable to infectious diseases such as current Covid-19.

The coronavirus disease 2019 (Covid-19), which emerged in China in December 2019, is
caused by severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) [1]. The disease is
characterized by a complex highly variable disease pathology mostly including respiratory sys-
tem and results in significant challenges in organ transplantation. Since March 2020, COVID-
19 has spread to all countries worldwide and the World Health Organization declared a pan-
demic of international concern. As of 30 Dec 2020, there were 80 453 105 confirmed cases and
1775 776 confirmed deaths worldwide with cases attributable to this disease [2].

In the pandemic period, restrictions in social life, social isolation, quarantine, boredom,
inadequate information, and virus-related fears can lead to various psychiatric disorders in
susceptible individuals [3].

Studies of previous quarantines for SARS, influenza A and Ebola revealed high rates of
post-traumatic stress and depression up to 4 to 5 times higher in quarantined subjects [4]. It
has been shown before that transplant recipients are susceptible to anxiety, depression, and
post-traumatic stress disorder [5]. Some studies report that post-transplant depression and
anxiety increases morbidities and mortality risk of the patients, with poorer medical adherence
and/or pathophysiological abnormalities which contribute to poor health outcomes [6,7].

An increase in the risk and severity of infection is expected in kidney transplant recipients
due to immunosuppression [8,9]. Besides the fear of death due to increased susceptibility to
infections, social distancing measures, difficulties in reaching to hospital/drugs or maintaining
the treatment or monitoring the drug level, fear of rejection and returning to dialysis or poten-
tial financial losses can act as a further psychosocial stressor in kidney transplant recipients.

Kidney recipients already have to face some challenges before, during and after transplant
surgery. According to the American Psychological Association, anxiety or depression episode
are prevalent in 50% of transplant recipients within two years after transplantation [10]. Such
psychiatric disorders may lead to noncompliance to treatment, resulting in graft loss [11].
Non-adherent patients were seven times more at risk of graft failure than adherent patients
[12]. Sleep complaints are also common among patients who have received kidney transplan-
tation [13]. Recently, an increased prevalence of sleep disorders and anxiety in health care pro-
fessionals and general population have been reported during the Covid-19 lockdown [14,15].
However, there isn’t any study addressing the latter issue in kidney recipient populations. Out-
breaks of infectious diseases and current Covid-19 may trigger significant sleep problems and
major psychiatric problems including anxiety, depression [16]. Emotional well-being is impor-
tant in kidney transplant recipients and improve the treatment compliance and decrease the
probability of rejection [17]. Therefore, we aimed to investigate the association between
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perceived stresses with sleep quality, insomnia, anxiety, depression and kidney function in kid-
ney transplant patients during the Covid-19 pandemic.

Methods and materials
Study design

A hundred-six kidney transplant patients were evaluated in this cross-sectional study. Patients
with a functioning kidney graft of at least three months’ duration, over 18 years old, able to
respond to questionnaires, and no psychiatric disease were included in the study. The study
population was selected among kidney transplant patients followed up at the Marmara Univer-
sity Hospital Transplantation clinic between 01.09.2020 and 01.12.2020. The questionnaire
forms were distributed to the patients during the scheduled clinic visits, and they filled them
out themselves. Participants filled out demographic information on age, gender, marital status,
education status, socioeconomic status, working status, smoking, alcohol consumption, causes
and duration of chronic kidney disease, duration of kidney transplantation, any history of
rejection attack, history of Covid-19 infection and any problem in reaching to the hospital dur-
ing the pandemic. The laboratory data including glucose, blood urea nitrogen (BUN), creati-
nine, serum albumin, alanine transaminase, aspartate transaminase, sodium, potassium,
serum calcium, phosphorus, complete blood count and proteinuria were recorded at the time
of the outpatient clinic follow-up as a part of routine care. The association between perceived
stress with sleep quality, insomnia, anxiety, depression and kidney function in kidney trans-
plant patients during the Covid-19 pandemic was analyzed.

Study survey

Questionnaires of "Socio-demographics,” "The Perceived Stress Scale", "Pittsburgh Sleep Qual-
ity Index", "Insomnia Severity Index" and “Hospital Anxiety Depression Scale” were
performed.

Perceived stress scale. Cohen et al. developed the PSS in 1983 [18]. Consisting of 14
items, the PSS was designed to measure how some stressful situations in a person’s life are per-
ceived. PSS indicates stress as perceived during the last month. Participants evaluate each item
on a 5-point Likert-type scale ranging from "Never (0)" to "Very often (4)". 7 items that contain
positive statements are scored in reverse. The scores of the PSS-14 vary between 0 and 56, and
the high score indicates a high perception of stress (cut-off point >25). Reliability and validity
were analyzed by adapting the PSS form to Turkish [19].

Pittsburgh sleep quality index. The Pittsburgh Sleep Quality Index (PSQI) is a self-rated
questionnaire that assesses sleep quality and disturbances over a 1-month time interval. Nine-
teen individual items generate seven "component” scores: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medica-
tion, and daytime dysfunction. A total score, ranging from 0 to 21, is obtained by adding the 7
component scores. A global PSQI score greater than 5 indicates a "poor” sleep quality. The
clinometric and clinical properties of the PSQI suggest its utility both in psychiatric clinical
practice and research activities [20]. The validity and consistency (test-retest reliability) of the
PSQI was adopted to Turkish by Agargiin et al, in 1996 [21].

Insomnia severity index. The ISIis a brief instrument that was designed to assess the
severity of both night-time and day-time components of insomnia. ISI was developed by
Morin and has been translated into various languages [22]. Boysan et al. evaluated psychomet-
ric properties of the Insomnia Severity Index in a Turkish sample, and they found that the ISI
revealed adequate validity and reliability [23]. The ISI is a 7-item self-report questionnaire
assessing the nature, severity, and impact of insomnia [24]. The usual recall period is the "last
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month" and the dimensions evaluated are: severity of sleep onset, sleep maintenance, and early
morning awakening problems, sleep dissatisfaction, interference of sleep difficulties with day-
time functioning, noticeability of sleep problems by others, and distress caused by the sleep dif-
ficulties. A 5-point Likert scale is used to rate each item (e.g., 0 = no problem; 4 = very severe
problem), yielding a total score ranging from 0 to 28. The total score is interpreted as follows:
the absence of insomnia (0-7); sub-threshold insomnia (8-14); moderate insomnia (15-21);
and severe insomnia (22-28) [25].

The hospital anxiety and depression scale. This scale is a widely used self-rating scale for
determination of patient’s depression and anxiety status [26]. HADS consists of 14 items, and
7 items for depression (HAD-D) and seven items for anxiety (HAD-A). All items with a four-
point ordinal scale to describe symptom severity: from zero (not present) to three points
(strongly present). HADS-D mainly covers the core depressive symptoms of anhedonia and
loss of interest. HADS-A mainly covers the core anxiety features worry and tension. Both sub-
scales by design exclude somatic components of depression and anxiety. The reliability and
validity of the Turkish version of HADS have been established in Turkish patients, and it has
been reported that the cut-off point in the anxiety subscale score is 10 and in the depression
subscale score is 7 [27].

The investigation conforms with the principles outlined in the Declaration of Helsinki. The
study design was approved by the institutional review board of Marmara University School of
Medicine Ethic Committee and all participants gave written informed consent. (Protocol
number: 09.2020.991).

Statistical analysis

SPSS (version 22.0; SPSS Inc, Chicago, IL) statistics package was used for statistical analysis.
Categorical variables were presented as numbers and percentages and compared with the Chi-
square test. Continuous variables were presented as mean + standard deviation. Continuous
variables with parametric distribution were compared with independent samples t-test, and
those without normal distribution were compared with Mann-Whitney U-test. Kolmogorov-
Smirnov analysis was performed to determine whether continuous variables were normally
distributed. According to the normality tests, those with p > 0.05 were considered to be nor-
mally distributed. The Pearson or Spearman correlation test was used where appropriate.
Logistic regression analyses were performed to determine independent predictors of high per-
ceived stress in kidney transplantation patients. For all statistical analyses, a p-value <0.05 was
considered significant.

Results

The mean age of patients was 44.2+13.3 years, and 65 of the patients (61.3%) were male. Most
of the patients (91.5%) had first transplantation. The mean duration of kidney transplantation
was 7.7+5.6 years. Thirty-eight (35.8%) of the patients had a history of rejection and only 5
(4.7%) of the patients had a history of Covid-19 infection and all of them improved. Thirty
(28.3%) of the patients had difficulty in reaching to the hospital during the Covid-19 outbreak.
The baseline characteristics and clinical data of patients are summarized in Table 1.

Data presented as mean + standard deviation.

The mean PSS of the study population was 25.1+8.1; the mean PSQI score was 6.0£5.5;
mean ISI score was 6.6+5.5. The mean HADS score was 7.1+4.3 for anxiety and 6.4+3.6 for
depression. According to the scales, 49 (46.2%) of the patients had high perceived stress; 51
(48.1%) of the patients had poor sleep quality, 40 (37.7%) of the patients had insomnia, 25
(23.6%) of the patients had anxiety and 47 (44.3%) of the patients had depression.
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Table 1. Baseline characteristics and clinical data of study population (n = 106).

Age (years) 44.2+13.3

Sex—male-(n-%) 65 (61.3%)

Smoking (n-%) 7 (6.6%)

Alcohol (n-%) 7 (6.6%)

Body mass index (kg/m?) 25.5+4.5

Duration of kidney transplantation (years) 7.745.6

Duration of Chronic Kidney Disease (years) 6.6+6.9

Marital Status—married (n-%) 84 (79.2%)

Education Status—literate (n-%) 103 (97.2%)

Economic Status—Low (n-%) 16 (15.1%)

Working (n-%) 29 (72.6%)

Livingwith (n-%) Alone 8(75%) ..

e Nudlear family 78(73.6%) .

Extended family 20 (18.9%)

First Transplantation (n-%) 97 (91.5%)

History of rejection (n-%) 38 (35.8%)

History of Covid-19 (n-%) 5(4.7%)

Covid-19 History of Family Member (n-%) 19 (17.9%)

Difficulty to reaching the hospital (n-%) 30 (28.3%)

Presence of high perceived stress (n-%) 49 (46.2%)

Presence of poor sleep quality (n-%) 51(48.1%)

Presence of insomnia (n-%) Sub-threshold BELY%) .

e MOderate | e SAT%)
Severe 2 (1.9%)

Presence of anxiety (n-%) 25 (23.6%)

Presence of depression (n-%) 47 (44.3%)

Perceived Stress Scale score 25.1+8.1

Total Pittsburgh Sleep Quality Index score 6.0£5.5

Insomnia Severity Index score 6.6£5.5

Hospital Anxiety Depression Scale-Anxiety score 7.1+4.3

Hospital Anxiety Depression Scale-Depression score 6.4%3.6

https://doi.org/10.1371/journal.pone.0248117.t001

Patients with PSS score >25 was accepted as high PSS score group. While 49 (46.2%)
patients had a high PSS score, 57 (53.8%) patients had a low PSS score. The total PSQI score
was significantly higher in high PSS score than low PSS score (7.1+4.3 vs 5.0£3.1, p: 0.006).
Higher ISI scores were significantly related to high PSS score than low PSS score (8.4+6.5 vs
4.9+4.0, p:0.003) during the Covid-19 pandemic. HADS-A score (9.0+4.2 vs 5.2+3.6, p:
<0.001) and HADS-D score (7.8+3.1 vs 5.2%3.5, p: <0.001) were significantly higher in
patients with high PSS score compared to low PSS score. Age and sex were similar between
groups. Most of the patients (77.6%) in the high PSS score group were members of a nuclear
family. Comparison of baseline characteristics and clinical data according to PSS score is
shown in Table 2.

The mean serum creatinine level of the study population was 1.6+0.9 and 44 (41.5%) of the
patients had proteinuria. The laboratory findings of the patients according to PSS were sum-
marized in Table 3.

When patients with less than 60 ml/min/1.73 m* glomerular filtration rate (GFR) were
compared to those with GFR>60 ml/min/1.73 m?; there were no significant differences in PSS
(24.8+8.2 vs 24.5+9.4, p: 0.877), PSQI (6.2+3.5 vs 5.7+4.0, p: 0.547), ISI (7.3+5.4 vs 5.7+5.7, p:
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Table 2. Comparison of baseline characteristics and clinical data according to Perceived Stress Scale (PSS) score.

High PSS (n = 49)

Age (years)

Sex—male-(n-%)

Duration of kidney transplantation (years)
Marital Status—married (n-%)

Education Status—literate (n-%)
Economic Status—Low (n-%)

Working (n-%)

Living with (n-%)

Low PSS (n =57)

43.9+13.2
39 (68.4%)
7.545.3
45 (78.9%)
56 (98.2%)
7 (12.3%)
17 (29.8%)

44.5+13.5
26 (53.1%)
8.146.0
39 (79.6%)
47 (95.9%)
9 (18.4%)
12 (24.5%)

Extended family
History of rejection (n-%)
History of Covid-19 (n-%)
Covid-19 History of Family Member (n-%)
Difficulty to reaching the hospital
Total Pittsburgh Sleep Quality Index Score
Insomnia severity Index Score

Hospital Anxiety Depression Scale-Anxiety

Hospital Anxiety Depression Scale-Depression

11 (19.3%)
22 (38.6%)
2 (3.5%)
8 (14.0%)
12 (21.1%)
5.0+3.1
4.9+4.0
52436
52435

PSS: Perceived stress scale. Data presented as mean + standard deviation.

https://doi.org/10.1371/journal.pone.0248117.t1002

9 (18.4%)
16 (32.7%)
3(6.1%)
11 (22.4%)
18 (36.7%)
7.144.3
8.446.5
9.0+4.2
7.8+3.1

0.168), HAD-A (7.4+4.6 vs 6.5+4.1, p: 0.357) and HAD-D (6.4+3.7 vs 6.7£3.6, p: 0.682) scores
between the two groups. There were no correlations between glomerular filtration rate and
PSS (r: -0.047, p: 0.646), PSQI (r: -0.037, p: 0.725), ISI (r: -0.164, p: 0.115), HAD-A (r: -0.085, p:
0.414) and HAD-D (r: 0.021, p: 0.843).

When patients with hypertension (n:17) were compared to those without hypertension

(n:89); there were no significant differences in PSS (24.3+6.4 vs 24.9+8.6, p: 0.784), PSQI (6.6

+4.0 vs 6.0+3.8, p: 0.547), ISI (7.3£5.0 vs 6.5+5.7, p: 0.597), HAD-A (8.0+4.9 vs 7.0+4.1, p:
0.500) and HAD-D (7.8+3.2 vs 6.2£3.6, p: 0.114) scores between the two groups.

Table 3. Laboratory parameters of the study population according to Perceived Stress Scale (PSS) score.

Hemoglobin, g/dL

Glucose, mg/dL

Blood urea nitrogen, mg/dL
Creatinine, mg/dL

GFR, ml/min/1.73 m*
Albumin, g/dL

Sodium, mEq/L

Potassium, mEq/L
Calcium, mg/dL
Phosphorus, mg/dL

Proteinuria (n-%)

Low PSS (n:57)
12.9+2.1
101.2+33.2
26.3£16.6
1.67+1.07
58.6+28.4
4.2+0.5
139.6+3.0
4.4+0.6
9.5+0.8
3.5+1.0

22 (38.6%)

High PSS (n:49)
12.8+2.2
106.1+52.1
24.8+12.6
1.45+0.49
55.7+20.4
4.110.5
139.7+£3.2
4.5+0.6
9.6+0.7
3.4+0.9

22 (44.8%)

PSS: Perceived stress scale. Data presented as mean + standard deviation.

https://doi.org/10.1371/journal.pone.0248117.t1003

p
0.964

0.590
0.631
0.222
0.565
0.788
0.809
0.211
0.508
0.693
0.135

PLOS ONE | https://doi.org/10.1371/journal.pone.0248117 March 8, 2021

6/12


https://doi.org/10.1371/journal.pone.0248117.t002
https://doi.org/10.1371/journal.pone.0248117.t003
https://doi.org/10.1371/journal.pone.0248117

PLOS ONE

Perceived stress in kidney transplant recipients during Covid-19 pandemic

w oo
r=0.350 r=0.342
o p<0.001 o p<0.001 o
5o o]
2 2
5 « ° 5 <o o
“w 8 “ o
" % o
] ]
-l o S0 o 5 @% o ° ) H oo E 83 ° °
1 1 o
3] So8 Bgogg 8 ° a ¥ Sgoo803 ° o °
@ o g 0.0 5" o ] 3 o o 2 8 © o
1 88 °o°8088 ° 2 §8s 25
£ °8c 3 %o £ cfoegog o
] oo ] 3
& 0, © A & g o 5
08° oo % 0 o o
° o
o °
) o . °
N 0] 8
o o
o o
s e mw wbk e ww T p3 S P
Insomnia Severity Index Pittsburgh Sleep Quality Index
w0 60
r=0.515 r=0.424
p<0.001 o o p<0.001 o o
P o
2 =2
8 4o o § 04 o
3 . ° X °
” “ 9
]
H (0 RO8HoE U o H 8 o © OO g O
= o =
A w0 8o 08 o & & 30 o o o 3
H o GlReY & H 3 o S o °
$ 560 R £ oo o °
] g%, o ° s o g 8 8 o e
£l 0 0 o 86,0 £ 2] 6 6 4 8 6 408
$ 8 H] o o
000,8%% ° TS ° ° 8
o @ 9
0 °
° o
0- 0 o 104 © o
° °
o o

5.00 1000 1500 2000 2500 o 25 50 75 100 125
Hospital Anxiety Depression Scale for Anxiety Hospital Anxiety Depression Scale for Depression

Fig 1. Correlation analysis between perceived stress with PSQI, ISI, HAD-A and HAD-D score.
https://doi.org/10.1371/journal.pone.0248117.9001

The patients having a history of Covid-19 infection in own or closed relatives (9.09+4.17 vs
6.49+4.16, p: 0.014) and the patients who had a rejection episode at any time (8.24+5.16 vs
6.37£3.57, p: 0.033) have had significantly higher HAD-A scores, when they compared to oth-
ers, respectively.

The correlation analysis was performed to reveal the association between perceived stress
with PSQI, IST and HADS score. The high PSS scores were positively correlated with PSQI,
ISI, HAD-A and HAD-D score (Fig 1).

Multivariate logistic regression analyses revealed that high perceived stress is associated
with HAD-A and HAD-D score (Table 4).

Discussion

To our knowledge this is the first study that investigated Covid-19 associated perceived stress
with sleep disturbances and psychiatric disorders in kidney transplant recipients. The findings
of the present study offer important implications for the psychiatric management of renal
transplant recipients. The results indicate that; kidney transplant recipients have a high level of
Covid-19 associated perceived stress, they experience insomnia, they have poor sleep quality,
and they have more anxiety and depression, during the Covid-19 pandemic. Patients who

Table 4. Multivariate logistic regression analysis to determinate predictors of high perceived stress scale score.

ISI Score

Total PSQI Score
HADS-Anxiety score
HADS-Depression score

Odds Ratio 95% Confidence Interval p
0.979 0.830-1.155 0.802
1.072 0.872-1.319 0.509
1.212 1.047-1.403 0.010
1.173 1.014-1.357 0.032

PSS: Perceived stress; HADS: Hospital Anxiety Depression Scale; ISI: Insomnia severity index; PSQI: Pittsburgh Sleep Quality Index.

https://doi.org/10.1371/journal.pone.0248117.t1004
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experienced Covid-19 themselves or with closed relatives and a rejection episode at any time
have more perceived stress associated anxiety.

The outbreak of Covid-19 is a new and highly evolving stressor for everyone including peo-
ple with chronic conditions as well as kidney transplant recipients due to disruptions in daily
life, social interactions and negative emotions. Huang et al have demonstrated that the preva-
lence of depression and anxiety of the public were 20.1% and 35.1% respectively during Covid-
19 outbreak [15]. Umucu et al implemented a survey of 269 individuals with chronic condi-
tions to describe the perceived stress levels and coping mechanisms related to COVID-19 and
they have reported that participants with chronic conditions have a moderate level of stress,
depression, and anxiety [28]. In a recent study in Italian population it was demonstrated that
24.2% of patients with chronic conditions had depression and 19.6% of the patients had anxi-
ety during pandemic [29]. In another study from Italy Diamanti et al investigated psychologi-
cal distress in 100 patients with autoimmune arthritis and 100 controls during the Covid-19
pandemic. They found that the percentages of increased stress scores (46% vs 32%), depression
(42% vs 36%) and anxiety (38% vs 25%) of arthritis patients were significantly higher than con-
trols [30]. In our study group, 46.2% of kidney transplant recipients had high-perceived stress
related to Covid-19, 44.3% of the patients had depression, 23.6% of the patients had anxiety.

Although kidney transplantation is the best therapeutic approach for end-stage renal dis-
ease, most transplant recipients are coping with stressful factors due to increased susceptibility
to infectious disease, frequent drug level monitoring, repeated blood tests and fear of rejection.
Another potential explanation for the high perceived stress in kidney recipients may be having
a greater risk for developing more severe complications from COVID-19 [31]. The effective
treatment of Covid-19 is still controversial. Nacif et al performed a systematic review of solid
organ transplantation patients infected with Covid-19 and they reported the mortality rate was
17.4% in kidney transplant recipients [32]. Studies have revealed that greater levels of per-
ceived stress are associated with poorer health status, quality of life, and higher levels of depres-
sion, anxiety and functional limitations in individuals with disabilities [33].

The Covid-19 pandemic has had detrimental impacts on physical, mental and social health
in the general population, with fears of infection, frustration, boredom, inadequate informa-
tion, financial loss and stigma identified as stressors [4]. Sleep complaints are common in
patients with end stage renal disease [34]. Although the rates of sleep disorders including
insomnia tend to decrease after kidney transplantation, it remains elevated compared to the
general population [13]. Therefore, transplanted patients tend to be more affected from stress
disorders, insomnia, and poor sleep quality even before the Covid-19 pandemic. Gualano et al
showed that 46.2% of Italian population with chronic conditions had insomnia during the
Covid-19 outbreak [29]. Huang et al have demonstrated that the prevalence of poor sleep qual-
ity of the public was 18.2%, during Covid-19 outbreak [15]. In our cohort; 37.7% of the
patients have insomnia, 48.1% of the patients have poor sleep quality during the Covid-19
outbreak.

According to our findings, it is not surprising that patients with a history of Covid-19 infec-
tion themselves or in close relatives and patients who had a rejection episode at any time had
significantly higher anxiety scores.

Previous studies suggest that psychological distress and perceived stress affect compliance
negatively and non-compliance results in increased morbidity and mortality in kidney trans-
plant recipients [6,7,11]. Although an investigation about sleep quality and its related psycho-
social variables among 438 renal transplant patients showed that the global PSQI scores were
higher in participants with abnormal renal function compared with participants with normal
renal function [35], there was no correlation between kidney function and PSS, PSQI, ISI,
HAD-A and HAD-D scores in our study. Re-evaluation in short and long term follow-up of
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our study subjects during and after the Covid-19 pandemic will better reflect the association
between sleep quality, stress levels and kidney transplant function.

To address the impact of hypertension due to increased stress on kidney function we ana-
lysed the possible association between stress levels, sleep disturbances and hypertension. How-
ever, we failed to show any significant association between stress levels, sleep disturbances and
hypertension. Xie et al. showed that the global PSQI scores were higher in the hypertension
group compared with those in the non-hypertension group [35], The reason for the lack of
association in our study may be due to the scarcity of hypertension among our subjects. Future
studies may be needed to show the association after Covid-19 pandemic is over.”

The major limitation of our study was the small sample size and its cross-sectional nature.
All data was collected at one-time point. Since the patients’ psychological status and sleep con-
ditions before the out-break were not evaluated, it is difficult to infer a causal relationship
between the variables of interest and the latter. Moreover, we could not distinguish the effect
of non-Covid-19 factors on perceived high stress, poor sleep quality, insomnia, anxiety and
depression. Regarding the methodological limitations, it is important to note that results pre-
sented here are preliminary and need to be interpreted with caution. We think our study
results would help to understand the perceived stress and its associations during the Covid-19
pandemic. It also highlights how kidney transplantation patients may be at risk of increased
perceptions of stress related to Covid-19 as well as sleep disorders and psychological distress.

Conclusions

The current study demonstrated that high perceived stress is positively correlated with poor
sleep quality and insomnia and also an independent predictor of anxiety and depression in
kidney transplant patients during the outbreak of Covid-19. As the Covid-19 pandemic is still
spreading worldwide early identification and intervention of sleep disturbances and psychiat-
ric disorders are essential to protect graft function with high compliance to treatment in trans-
plantation patients during the Covid-19 pandemic. Therefore, specific strategies should be
adopted to cope with perceived stress by closely working with psychiatry team.
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