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Determinants of sleep disturbances in chronically-ill 
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Abstract:
Rapid emergence and transmission of SARS-CoV-2 significantly impacted mental health. Restrictions, lock-
downs and quarantines issued during the wait for vaccines resulted in additional psychological distress in most 
populations. We aim to describe the impact of perceived stress related to the pandemic and sociodemograph-
ic determinants on sleep disturbances in the population of patients with chronic medical conditions, such as 
psoriasis, kidney transplant recipients and undergoing dialysis. During the cross-sectional survey conduct-
ed between May and October 2020, we enrolled 270 patients with three different chronic medical conditions. 
Study sample was examined regarding the reported sleep complaints (Insomnia Severity Index), occurrence 
of psychopathological symptoms (General Health Questionnaire 28) and their perceived levels of stress relat-
ed to pandemic (Perceived Stress Scale). We observed 25,2% prevalence of ISI scores indicative of clinical 
insomnia in the group of chronically-ill patients during the first phase of the pandemic. ISI scores were found 
to be strongly correlated with GHQ28 and moderately correlated with PSS-10 scores. The profiles of report-
ed complaints varied significantly between groups. There are varied outcomes related to sleep disturbances 
measured with ISI in the general population depending on the country and phase of pandemic with most of 
them ranging from 11.5 to 20%. Findings of our study suggest that population of patients with chronic condi-
tions, with special emphasis on those who have a simultaneous history of psychiatric or psychological treat-
ment, requires additional attention in order to objectivize and maintain sleep disorders during occurrence of 
severe stress conditions such as the COVID-19 pandemic.

stress; sleep disturbances; chronic disease; COVID-19 pandemic

1. AIM OF THE STUDY

Rapid emergence and transmission of the nov-
el coronavirus variant, SARS-CoV-2, significant-
ly impacted mental health [1]. Psychopatholog-
ical consequences of the COVID-19 pandem-
ic are related not only to the direct influence of 
SARS-CoV-2 on human organism. Widely is-
sued restrictions, lockdowns and quarantines 
during the wait for vaccination to become avail-
able resulted in additional psychological dis-
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tress in most populations. These changes lead 
to decreased social contacts and social support, 
while at the same time increased the stress levels 
and anxiety related to worries about health and 
future of individuals and their close ones [2,3] 
It stands to reason that the impact and profile of 
the resulting mental disorders will vary depend-
ent on the population characteristics.

Significant global stress factor and associat-
ed changes to the daily life of the general pop-
ulation resulted in increased levels of anxie-
ty and depressive symptoms, but also affect-
ed the sleep quality and quantity. Early reports 
from large groups of Chinese participants indi-
cate that over 20% of them met criteria of clini-
cal insomnia according to Insomnia Severity In-
dex (ISI) and 18.2% were identified to have poor 
sleep quality with Pittsburgh Sleep Quality In-
dex (PSQI) [4,5]. In another study by Gualano et 
al. 42.2% of Italian respondents reported to ex-
perience sleep disturbances and in 17.4% their 
ISI score indicated moderate or severe insom-
nia [6]. Among factors predisposing to pandem-
ic-induced insomnia female sex, younger age or 
a diagnosis of a chronic disease were listed. Ad-
ditionally, age, depressive symptoms and per-
ceived stress level were identified as factors re-
sponsible for cognitive pre-sleep arousal, while 
female gender, depressive symptoms, increased 
stress levels and interruption of regular work 
were associated with somatic pre-sleep arousal, 
both leading to aggravation of sleep disturbanc-
es [7]. A large international survey study con-
ducted in 13 countries, including Poland, identi-
fied 36.7% and 17.4% from a 22 300 group of re-
spondents to manifest insomnia symptoms and 
probable clinical insomnia, respectively. Simi-
larly, females, younger participants and Polish 
participants were identified as groups at great-
er risk of insomnia symptoms [8]. Other stud-
ies, including meta-analyses of multi-national 
studies, reported sleep complaints ranging from 
29.7% up to 69.9% of participants from the gen-
eral population confirming common occurrence 
of this phenomenon [9–12].

While sleep disturbances described in the gen-
eral population remain a common complaint 
during the COVID-19 pandemic, their frequency 
and pandemic-related changes in patients with 
previously diagnosed chronic diseases remain 
underexplored. As it turns out, when a person is 

diagnosed with a somatic illness, treatment for 
sleep disorders is frequently inadequate, which 
lowers quality of life. However, some evidence 
links insomnia with an increased risk of morbid-
ity and mortality, which has important ramifica-
tions for the fields of psychiatry and psycholo-
gy [13–15]. Research shows that various chronic 
diseases, such as rheumatoid arthritis or multi-
ple sclerosis, significantly impact sleep quality in 
several mechanisms both related to symptoms of 
a primary disease and psychological distress, in-
cluding distress resulting from the primary diag-
nosis [16,17]. According to a systematic review 
by Henry et al., patients diagnosed with psoria-
sis complaining of sleep difficulties range from 
0.05 up to even 85.4% depending on a study 
and research design indicating a need for fur-
ther exploration and methods alignment [18]. 
In a study by Sahin et al., patients with psoria-
sis slept 1 hour less on average than the healthy 
control group and pruritus, anxiety or depres-
sive symptoms significantly mediated the effect 
[19]. These findings lie in agreement with anoth-
er systematic review, which additionally under-
scores the impact of alleviating symptoms of the 
primary disease on improving sleep length and 
quality [20]. On the other hand, evidence exists 
on aggravation of psoriasis in response to sleep 
disorders indicating more complex and bidirec-
tional interactions of a chronic dermatological 
disease and sleep disorders [21].

Similarly, chronic kidney disease has also been 
linked to various sleep-related problems, includ-
ing insomnia, obstructive sleep apnea, hyper-
somnia, parasomnias or restless legs syndrome 
[22,23]. A recent meta-analysis by Tan et al. re-
ports that frequency of poor sleep quality or in-
somnia in patients with chronic kidney is asso-
ciated with the method of treatment. There was 
a 48% prevalence of insomnia in patients who 
were not receiving kidney replacement therapy 
and only 26% in patients who received kidney 
transplant. Interestingly, undergoing both per-
itoneal dialysis and hemodialysis has been as-
sociated with worse sleep quality, while under-
going peritoneal dialysis is related to increased 
prevalence of insomnia [24]. Dialysis impacts 
sleep and circadian rhythm by depleting pa-
tients of melatonin but also elevated serum urea 
nitrogen and phosphorus levels have been asso-
ciated with worse outcomes [25].
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Our previous research focused on describing 
psychological well-being and perceived stress 
level in patients diagnosed with several chron-
ic conditions, such as psoriasis, multiple sclero-
sis, kidney transplant recipients and patients un-
dergoing dialysis. [26]. In this study we analyze 
occurrence of self-reported sleep complaints in 
three groups of chronically-ill patients who were 
undergoing regular medical visits and treatment 
during the first phase of COVID-19 pandemic. 
We hypothesize that patients with chronic med-
ical conditions will be characterized with signif-
icant sleep disturbances and that this effect will 
be associated with experienced stress related to 
the pandemic alongside the sociodemographic 
determinants. This research may contribute to 
future recommendations regarding organization 
of health care for chronically-ill patients during 
similar global health crisis.

2. MATERIAL AND METHODS

2.1. Study design

We have recruited chronically-ill patients with 
diagnoses of psoriasis, patients who had had 
a kidney transplant and patients with chronic 
kidney disease receiving dialyses, to participate 
in a cross-sectional survey carried out between 
May and October 2020, during the first phase of 
COVID-19 pandemic. The local Bioethical Com-
mittee at the Wroclaw Medical University ac-
cepted the study (KB-468/2020; KB-469/2020; KB-
470/2020). The study has been conducted in ac-
cordance with the STROBE guidelines [27]. For 
detailed	methods	and	procedures	see	Pawłowski	
et al, 2022 [26].

2.2. Settings

The participants took part in the survey vol-
untarily, with no financial reward. Participa-
tion was anonymous and data was secured at 
all stages of the study. Questionnaires were pro-
vided either online or in print, as a consequence 
of COVID-19 restrictions and patients safety. 
The printed forms were provided to all groups 
of patients at the University Clinical Hospital in 
Wroclaw, Poland. Additionally, we used Com-
puter-Assisted Web Interviewing (CAWI) to con-

duct an online version of the survey and shared 
it via the website and the social media profile 
of Polish Association for Psoriasis patients. In 
the preliminary section of the survey respond-
ents filled an informed consent, so participa-
tion and processing of data was possible. Partic-
ipants were evaluated for occurrence and inten-
sity of sleep disorders. Demographic variables, 
as well as pandemic-related data, such as previ-
ous quarantines, COVID-19 exposures or infec-
tions, were also included in the survey.

2.3. Participants

The inclusion criteria were as follows: 1) a previ-
ous diagnosis of psoriasis (P group), current di-
alysis therapy (D group) or being an adult kid-
ney transplant recipient in the past (T group); 
2) age over 18 and 3) informed consent to par-
ticipate. Due to the online version of the sur-
vey no medical documents nor confirmations 
were required in order to preserve anonymity 
in P group. Participants from D and T groups 
were recruited only at the hospital. Hence, their 
medical data and documentation were availa-
ble in order to confirm diagnoses. Exclusion cri-
teria were: 1) age under 18; 2) inability to pro-
vide informed consent and 3) surveys with in-
complete sections. Psychological and psychiat-
ric history was collected but did not disqualify 
from participation.

2.4. Variables:

The psychometric tools used in the study were 
selected by a team of experts from different 
medical specialties (psychiatry, psychology, der-
matology and nephrology) and were based on 
appropriate literature. The survey consisted of 
following sections:

Sociodemographic data.
Insomnia Severity Index (ISI) provides informa-

tion on existing sleep disturbances, their charac-
ter and impact on daily life. It consists of 7 items 
which are answered on a 5-point scale from 0 to 
4, with higher scores corresponding with more 
aggravated sleep difficulties. The total score is 
calculated by summing up each answer and ac-
cording to the literature can be interpreted as: 
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0-7 – No clinically significant insomnia; 8-14 – 
Subthreshold insomnia; 15-21 – Clinical insom-
nia (moderate severity) and 22-28 – Clinical in-
somnia (severe). The questionnaire was validat-
ed with Cronbach’s alpha ranging from 0,72 to 
0,9 [28,29].

The General Health Questionnaire (GHQ-28) is 
a self-administered screening tool designed to 
detect and measure the presence of psychopath-
ological symptoms. It consists of 28 items and 
its maximum score is 84 points. The question-
naire was validated in the Polish population and 
deemed satisfactory with validity scores (Cron-
bach’s alpha) around 0.8. Based on the previous 
literature, the cut-off score was established at 
24 points [30,31]. In order to correlate ISI with 
GHQ28 without the contribution of two ques-
tions directly evaluating sleep, we additional-
ly distinguished sleep-excluded GHQ (seGHQ).

The Perceived Stress Scale 10 (PSS-10) assess-
es the level of experienced stress during last 
month. It contains 10 questions designed to 
measure the subjective level of stress. The gener-
al result reflects the intensity of perceived stress. 
Participants indicate their answers on a 5-point 
scale ranging from 0 (never) to 4 (very often). 
The PSS-10 score is calculated by summing up 
the item scores. The higher the score, the high-
er the level of stress experienced. The question-
naire was validated in the Polish population 
and deemed satisfactory with the validity scores 
(Cronbach’s alpha) around 0.8 [32].

2.5. Statistical methods

The statistical analysis of obtained results was 
performed with the use of IBM SPSS Statistics 
v. 26 (SPSS INC., Chicago, USA) software. All 
data was assessed for parametric or non-para-
metric distribution. The minimum, maximum, 
mean and standard deviation were calculated, 
whereas for GHQ28, PSS-10 and ISI, parame-

ters distrubution was also assessed for curtosis 
and skewness. Due to the relatively large sam-
ple, Kolmogorov-Smirnov test results were cal-
culated. Analyzed variables were evaluated us-
ing the Mann–Whitney U test and the Spearman 
correlation. Differences between several groups 
were assessed by Kruskal-Wallis 1-way analy-
sis of variance on ranks and Bonferroni-Dunn 
post-hoc test was performed. Additionally, AN-
COVA and multivariate linear stepwise regres-
sion with backward elimination were conduct-
ed in order to increase sensitivity. In case of the 
variable “diagnosis” the renal transplant group 
was automatically set as a control group (as the 
subgroup with the highest quantitiy of partici-
pants) and other subgroups were compared to 
this group. The rho Spearmann matrix was per-
formed to establish correlation between varia-
bles. A 2-sided p value	≤0.05	was	considered	to	
be statistically significant.

3. RESULTS:

3.1. Participants characteristics:

We recruited 270 participants aged from 18 –89 
into the study. According to their primary di-
agnosis they were divided into 3 groups: 95 pa-
tients with psoriasis (P group), 102 recipients of 
kidney transplants (T group) and 73 patients re-
ceiving dialyses (D group). The study groups 
had relatively dissimilar sociodemographic pro-
files in terms of age, marital status, psychiatric 
treatment, psychotherapy and duration of illness 
and similar gender distribution.

There was a slight predominance of women 
in the study group (n = 141; 52.2%). The mean 
age was 50.46 years (SD = 17,68). 13% of the par-
ticipants had previously been treated by a psy-
chiatrist and 16% had been subjected to psycho-
therapy. The detailed characteristics of the study 
group are summarized in Table 1.

Table 1. Detailed sociodemographic data.

group Psoriasis (N=95) Kidney Transplant 
recipients (N=102)

Dialyzed patients (N=73) Total
(N=270)

gender
(female)

58
(61%)

49
(48%)

34
(47%)

141
(52.2%)

age 40.24 ± 16.9 51.59 ± 13.42 63.40 ± 15.49 50.46 ± 17.68
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illness duration (years) 16.65 ± 13.76 7.77 ± 6.80 3.52 ± 3.62 9.75 ± 9.22
relationship status
single 21 18 4 43
in relationship 20 10 6 36
married 42 62 48 152
separated 0 0 1 1
divorced 8 10 3 21
widow/widower 4 2 11 17
previous psychiatric 
treatment (yes)

19
(20%)

13
(12.75%)

3
(4.1%)

35
(13%)

previous 
psychotherapy (yes)

29
(30.5%)

11
(10.8%)

3
(4.1%)

43
(16%)

3.2. ISI, PSS-10 and GHQ-28 in the studied population.

The mean ISI score was 9.04 (with Cronbach’s 
alpha at 0.932), whereas mean PSS-10 and GHQ-
28 scores in the whole study group were 19.03 
and 29.07, respectively. Considering the cut-off 
points of these psychometric tools, the mean 
scores corresponded with subthreshold insom-
nia, moderate level of perceived stress and indi-
cation of significant psychopathology.

Due to a relatively large sample size, we per-
formed the Kolmogorov-Smirnov test in order 
to establish data distribution. All analyzed var-
iables were significantly different than normal 
distribution. Additionally, PSS-10 scores had 
a leptokurtotic distribution indicating similar 
perception of currently experienced stress in the 
studied group. The detailed data is provided in 
Table 2.

Table 2. Mental well-being, perceived stress related to pandemic level and sleep disturbances in the studied population (N = 270).

R M SD Mdn Sk Kurt D

GHQ28 0-84 29.07 18.73 23 0.93 0.37 0.13**
sleep-excluded GHQ28 (seGHQ) 0-78 27.25 17.74 22 0.94 0.34 0.13**

PSS-10 0-40 19.03 6.20 20 -0.66 1.17 0.13**

ISI 0-28 9.04 6.69 8 0.51 -0.74 0.12**
Difficulty falling asleep 0-4 1.03 1.18 1 0.81 -0.45 0.28**
Difficulty staying asleep 0-4 1.12 1.15 1 0.56 -0.83 0.26**
Problems waking up too early 0-4 1.01 1.17 1 0.89 -0.30 0.28**
Satisfaction with current sleep pattern 0-4 2.17 1.13 2 0.25 -0.38 0.17**
Interference of sleep problem with daily functioning 0-4 1.47 1.18 2 0.17 -1.04 0.19**
Noticeability of current sleep problem 0-4 1.29 0.99 1 0.51 -0.36 0.25**
Distress about current sleep problem 0-4 1.09 1.12 1 0.67 -0.58 0.24**

* p < 0.05;** p < 0.01; R – range; M – arithmetic mean; SD – standard deviation; Mdn – median; Sk – skewness; Kurt – kurtosis;  
D– Kolmogorov-Smirnov test result
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3.3. Frequency of sleep-related complaints  
in the studied population.

Table 3 summarizes the frequency of each an-
swer to specific ISI items. Less than half of the 
participants denied having difficulty falling 
asleep or waking up too early, whereas 13.1% 
and 13.9% of participants reported severe or 
very severe problems. The most frequently re-
ported complaints according to the mean scores 

(Figure 1) involved dissatisfaction with current 
sleep quality, interference of reported sleep dis-
orders with daily functioning of the participants 
and that experienced sleep problems were no-
ticeable to others. On the other hand, problems 
with waking up too early and difficulty falling 
asleep were the least frequently reported by the 
chronically-ill patients.

Table 3. Answers to ISI items in the whole study group

% difficulty 
falling 
asleep

difficulty 
staying 
asleep

problems 
waking up 
too early

satisfaction 
with current 

sleep pattern

interference of 
sleep problem with 

daily functioning

noticeability of 
current sleep 

problem

distress about 
current sleep 

problem

total Insomnia total Insomnia 
Severity Severity 

IndexIndex
0 47.6% 42.5% 47.4% 4.5% 29.3% 22.3% 40.8% --
1 18.4% 18.4% 21.8% 27.1% 18.8% 41.3% 24.5% 47.8%47.8%
2 21.0% 25.6% 16.9% 28.6% 31.2% 23.1% 21.5% 27.0%27.0%
3 9.7% 11.3% 10.5% 28.9% 17.3% 11.7% 10.9% 21.1%21.1%
4 3.4% 2.3% 3.4% 8.3% 3.4% 1.5% 2.3% 4.1%4.1%

0 – none/very satisfied; 1 – mild/satisfied; 2 – moderate; 3 – severe/dissatisfied; 4 – very severe/very dissatisfied
1 – no clinically significant insomnia; 2 – subthreshold insomnia; 3 – clinical insomnia (moderate) 4 – clinical insomnia (severe)

2,5

2,0

1,5

2,0

0,5

0
difficulty falling

asleep
noticeability

of current sleep
problem 

difficulty staying
asleep

interference 
of sleep problem

with daily functioning

waking up too early dissatisfaction
with current sleep

pattern

distress about
current sleep

problem

Figure 1. Mean profile of answers to Insomnia Severity Index in the whole study group.

Total ISI score indicative of moderate and se-
vere clinical insomnia was observed in 25.2% of 
the participants, whereas 27% was categorized 

as subtreshold insomnia and 47.8% of the par-
ticipants did not manifest symptoms indicative 
of sleep disorders.



76	 Mateusz	Łuc	et	al.

Archives of Psychiatry and Psychotherapy, 2023; 4: 70–83

3.4. ISI in relation to PSS-10, GHQ28  
and sociodemographic data.

In order to assess the correlation between ISI and 
sociodemographic data or PSS-10 and GHQ28 
we used the rho Spearman correlation matrix. 
U Mann-Whitney test was used in order to ana-
lyse qualitative sociodemographic data (sex, his-
tory of previous psychiatric treatment, history of 
previous psychotherapy).

In the rho Spearman analysis ISI scores in the 
whole group was found to be strongly correlat-

ed with GHQ28 scores and moderately correlat-
ed with PSS-10 score and seGHQ (GHQ28 after 
removal of questions directly assessing sleep). 
Additionally, we observed weak inverse corre-
lation between ISI and duration of the chronic 
disease. The correlation between ISI scores and 
age was statistically insignificant. We observed 
a tendency of higher ISI scores in female partic-
ipants (p=0.063). Interestingly, previous psychi-
atric treatment or psychotherapy correlated with 
higher ISI scores in chronically-ill patients dur-
ing the COVID-19 pandemic (Tables 4, 5).

Table 4. The rho Spearmann correlation coefficients between ISI scores and age, duration off the primary disease, GHQ-28, 
sleep-excluded GHQ-28 and PSS-10 scores in the whole study group.

ISI
(total)

Age -0.007
Duration of the primary disease -0.234*
GHQ-28 0.504**
seGHQ28 0.466**
PSS-10 0.323**

* p < 0.05;** p < 0.01

Table 5. The U Mann-Whitney test result of correlation between sex, previous psychiatric treatment, previous psychotherapy 
and total ISI scores in the whole study group.

Mdn Mrang Mdn Mrang U p rg
sex female (n = 141) male (n = 129)
ISI 10 143.94 6 126.27 7904.00 0.063 0.13
previous psychiatric treatment no (n = 235) yes (n = 35)
ISI 7 129.59 15 175.17 2724.00 0.001 0.34
previous psychotherapy no (n = 226) yes (n = 43)
ISI 7 129.18 12 165.57 3544.50 0.005 0.27

Mdn Mrang Mdn Mrang U p rg

Mdn – median; Mrang – mean range; U – U Mann-Whitneya test result; p – p-value; rg – Glass’s estimator of effect size

3.5 Differences in psychometric scores between 
3 groups.

We performed the Kruskal-Wallis test in order 
to compare the obtained outcomes between the 
three studied groups of patients. We did not de-

tect any statistically significant differences in 
total ISI of P, T or D groups. However, we ob-
served the lowest PSS-10 scores in the P group. 
Additionally, both T group and D group were 
shown to report lower GHQ28 scores and 
seGHQ scores than P group (Table 6).
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Table 6. Psychometric scores in relation to the chronic medical condition.

I: Psoriasis II: Kidney transplant III: Dialysis
Mdn Mrang Mdn Mrang Mdn Mrang H(2) p ε2 Post-hoc

A GHQ28 43.00 190.08 17.50 97.01 21.00 118.25 74.81 < 0.001 0.278 A.II < A.I**
A.III < A.I**

B seGHQ 42.00 192.08 15.50 96.29 20.00 116.65 79.89 < 0.001 0.297 B.II < B.I**
B.III < B.I**

C PSS-10 18.00 108.93 20.00 144.90 21.00 156.95 18.07 < 0.001 0.067 C.I < C.II**
C.I < C.III**

D ISI 10.00 138.16 6.00 129.11 10.00 140.96 1.16 0.561 0.004 n.i.

Mdn– median; Mrang– mean range; H– Kruskall-Wallis test result; p– p-value; ε2– effect size

After analysis of each ISI item, we observed 
several statistically significant differences. 
D group respondents were more likely to com-
plain of difficulties with falling asleep than 
T group. They also more frequently reported 
having difficulties staying asleep or waking up 
too early. Additionally, the distress about their 
current sleep problem was reported more fre-
quently than in T group. Despite this, dissat-

isfaction with current sleep pattern was high-
er in T group than D group. P group reported 
more complaints on interference of experienced 
sleep problem with their daily functioning than 
T group. They also more frequently reported 
distress related to the sleep problem. There were 
no statistically significant differences in noticea-
bility of experienced sleep problem between the 
three groups (Table 7).

Table 7. Comparison of sleep complaints measured with ISI between participants  
wich different chronic medical conditions.

I: Psoriasis II: Kidney transplant III: Dialysis

Mdn Mrang Mdn Mrang Mdn Mrang H(2) p ε2 Post-hoc

A Difficulty falling 
asleep

1.00 136.03 0.00 119.01 1.00 152.85 9.29 0.010 0.035 A.II < A.III**

B Difficulty staying 
asleep

1.00 134.09 0.00 119.90 1.50 152.52 8.31 0.016 0.031 B.II < B.III*

C Problems waking  
up too early

0.00 131.96 0.00 122.13 1.00 152.14 7.26 0.026 0.027 C.II < C.III*

D Dissatisfaction with 
current sleep pattern

2.00 138.56 2.00 140.75 2.00 116.14 5.24 0.073 0.020 D.III < D.II

E Interference of sleep 
problem with daily 
functioning

2.00 143.29 1.00 120.23 2.00 139.69 5.37 0.068 0.020 E.II < E.I

F Noticeability  
of current sleep 
problem

1.00 124.00 1.00 136.71 1.00 137.94 2.01 0.366 0.008 n.i.

G Distress about 
current sleep 
problem

1.00 140.69 0.00 113.27 1.00 151.68 13.02 0.001 0.049 G.II < G.I*
G.II < G.III**

Mdn– median; Mrang– mean range; H– Kruskall-Wallis test result; p– p-value; ε2– effect size
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3.6 ANCOVA and multivariate linear stepwise 
regression results.

After performing analysis of covariance, we 
observed total ISI score was mainly mediated 
by the GHQ-28, PSS-10 and to smaller extent, 
inversely by previous psychiatric treatment. 
Among three studied chronic conditions, diag-
nosis of psoriasis was a potential weak protec-
tive factor (compared to T group, which in case 
of this variable was a control group) in regard to 
occurrence of sleep disturbances measured with 
the total ISI score and all its items with excep-
tion of noticeability and distress related to the 

current sleep problem. Additionally, undergo-
ing dialysis was a risk factor of more complaints 
on noticeability of current sleep problem com-
pared to T group.

Multivariate linear stepwise regression models 
with backward elimination were built with the 
use of age, GHQ-28 and PSS-10 and were char-
acterized with moderate predictive values rang-
ing from 0,351 for the whole studied group up 
to 0,445 for the D group (Table 8). We hypothe-
size that missing information on current inten-
sity of the symptoms related to the primary dis-
ease could further improve the accuracy of the 
models.

Table 8. Multivariate linear stepwise regression models with backward elimination, predictive of the total ISI for the whole study 
group (N=270), patients with psoriasis, kidney transplant recipients and patients undergoing dialysis. Variables eliminated from 

the final model are reported with the “p to eliminate” value.

total ISI score for the whole study group (N=270)

MS F p β R2

Intercept 76.9422 2.62444 0.106481 -
0.351Age 129.4704 4.41613 0.036594 0.107825

GHQ28 876.4665 29.89557 0.000000 0.339196

PSS-10 931.3144 31.76638 0.000000 0.346714

total ISI score for the P group

Intercept 16.7987 0,55357 0.458801 -
0.373Age Not included in the final model (p=0.66)

GHQ 191.2090 6.30093 0.013854 0.264621

PSS-10 485.2178 15.98944 0.000130 0.421540

total ISI score for the T group

Intercept 191.706 7.92851 0.005906 -
0.256Age Not included in the final model (p=0.45)

GHQ 1434.340 59.32075 0.000000 0.618000

PSS-10 Not included in the final model (p=0.17)

total ISI score for the D group

Intercept 31.550 1.14400 0.288891 -
0.445Age Not included in the final model (p=0.77)

GHQ 1440.481 52.23169 0.000000 0.673257

PSS-10 Not included in the final model (p=0.06)
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4. DISCUSSION

In our study we analyze self-reported sleep dis-
turbances in relation to perceived stress level re-
lated to the COVID-19 pandemic and psycholog-
ical wellbeing in three groups of chronically-ill 
patients. In our previous research we have ob-
served that almost half of the studied population 
of chronically-ill patients reported symptoms in-
dicative of a depressive episode or anxiety [26]. 
Previous studies conducted in the general popu-
lation, students or medical professionals associ-
ate diagnosis of a chronic disease with more ag-
gravated sleep disturbances, reporting increased 
severity of insomnia symptoms in participants 
who reported a diagnosis of chronic condition 
[33–36]. In a study by Wankowicz et al. patients 
with a diagnosis of lupus erythematosus were 
shown to score twice higher in ISI than control 
group [37]. Additionally, multimorbidity has 
been linked to both increased number of missed 
medical appointments and worse sleep-related 
outcomes during the COVID-19 pandemic [38].

In a study by Alhadi and Alhuwaydi the mean 
ISI score of the university students was 12.9, 
whereas we recorded a lower mean score of 9.04 
[39]. We hypothesize that, alongside to the old-
er age of our participants, this difference may be 
related to the later phase of the pandemic during 
which we collected the data and in which partial 
habituation to the stressor could have been de-
veloped. On the other hand, we recorded low-
er percentage of clinical insomnia according to 
ISI than patients with fibromyalgia in a study by 
Aloush et al. [40].

It has been shown that while psychologi-
cal distress measured with psychometric tools 
such as the Patient Health Questionnaire-9, the 
Generalized Anxiety Disorder-7 or the Impact 
of Event Scale-Revised correlates with the cur-
rent stage of the chronic kidney disease, under-
going dialysis directly correlates with increased 
ISI score only [41]. This additional impact of reg-
ular medical procedures may be related to the 
necessity of frequent hospital visits and associ-
ated fear of infection in this group of patients 
prior to the SARS-CoV-2 vaccines develop-
ment. In a study by Yu et al., patients with end-
stage kidney disease undergoing hemodialysis 
were shown to exhibit higher ISI scores than the 
group receiving peritoneal dialysis during the 

COVID-19 pandemic [42]. This finding empha-
sizes the impact of regular medical procedures 
on the mental health of patients at risk of SARS-
CoV-2 infection. In our study, we observed sim-
ilar ISI scores in all three groups regardless of 
the primary diagnosis and associated therapeu-
tic plan. However, these results were obtained 
in the presence of different GHQ-28 and PSS-
10 scores, with P group patients reporting sig-
nificantly higher GHQ-28 and significantly low-
er PSS-10, which may suggest a moderating im-
pact of mental wellbeing and perceived stress 
on sleep complaints. Compared to the study by 
Yu et al., we obtained similar mean ISI scores, 
despite the fact that we recorded more partici-
pants reporting symptoms indicative of moder-
ate and severe clinical insomnia. This difference 
may also be related to the slightly earlier phase 
of the pandemic during our study and lesser 
time for adaptation to the new stress factor in 
our study group.

Another study conducted during the ear-
ly phase of the COVID-19 pandemic revealed 
that prevalence of insomnia measured with ISI 
in a group of 305 Chinese organ recipients was 
11.8% [43]. There are varied outcomes related 
to sleep disturbances measured with ISI in the 
general population depending on the country 
and phase of pandemic with most of them rang-
ing from 11.5 to 20% [44–47]. In our study group 
of chronically-ill patients, we recorded 25.2% of 
the participants above the cut-off point (scores 
15 and more) with no significant differences 
between kidney transplant recipients and oth-
er groups. We hypothesize that in addition to 
a primary chronic condition the higher preva-
lence of moderate and severe clinical insomnia 
may be mediated by sociocultural differences. 
Moreover, our results show resemblance to 30-
32% prevalence of insomnia obtained in the me-
ta-analyses of the studies conducted at the early 
phase of the pandemic with inclusion of medi-
cal professionals who were even more frequent-
ly exposed to potential SARS-CoV-2 infection at 
their place of work [48,49]. However, further re-
search on larger groups is required in order to 
establish the mechanism of increased sleep com-
plaints in the patients with chronic conditions 
during the pandemic conditions.

We observed a high frequency of complaints 
regarding satisfaction with current sleep pattern, 
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which stands out in relation to relatively fewer 
complaints regarding difficulties with falling or 
staying asleep. Moreover, main complaints re-
ported by the study participants concerned in-
terference of the sleep problem with their daily 
functioning and noticeability of their decreased 
sleep quality to others. It seems that in circum-
stances of a global stress factor presence, satis-
faction with current sleep pattern may be a sen-
sitive indicator of experienced stress even with-
out acknowledging it during daily life. We be-
lieve that this profile of answers to ISI, with less 
substantiation by the more objective sleep indi-
cators may indicate the underlying anxiety in 
the chronically-ill patients during the uncertain 
pandemic conditions. Previous research links 
sleep satisfaction to individual health status but 
also to frequency of healthcare seeking behav-
iors [50]. While the participants of our study are 
at risk of dissatisfaction with current sleep qual-
ity due to their primary diagnosis, objectiviza-
tion of their symptoms is recommended in order 
to reduce unnecessary self-medicating behavior.

Prior to the COVID-19 pandemic, patients 
with a diagnosis of psoriasis have been shown to 
manifest increased psychological distress meas-
ured with a 12-item General Health Question-
naire [51]. In our study we used a 28-item ver-
sion of this tool and observed significantly in-
creased GHQ-28 scores in P group compared to 
T and D groups. Interestingly, these outcomes 
could not be fully explained by correlation with 
PSS-10 or ISI scores indicating initially increased 
psychological distress related to a psoriasis di-
agnosis and potentially to the associated signif-
icantly higher duration of the disease. Addition-
ally, potential bias resulting from online version 
of the questionnaire could contribute to these re-
sults. What is more, we observed higher interfer-
ence of reported sleep problem with daily func-
tioning and higher distress directly associated 
with sleep in P group, whereas the same group 
also reported lower level of dissatisfaction with 
current sleep pattern. It is our understanding 
that the perceived distress and daily function-
ing were not fully related to the sleep quality 
linking these findings with the increased GHQ-
28 scores.

The core ISI complaints related to difficulties 
with falling and staying asleep or waking up too 
early were found to be significantly more fre-

quently reported in the D group. The necessi-
ty of undergoing long and regular medical pro-
cedures, such as hemodialysis, at varied time of 
a day has been shown to impact the sleep of pa-
tients regardless of the COVID-19 pandemic. 
Hence, this finding is consistent with existing 
knowledge [24,25].

After correlating ISI scores with GHQ28 and 
seGHQ scores we obtained similar results of 
0.504 and 0.466 respectively indicating a small 
contribution of two questions used for assess-
ment of sleep in GHQ28 to this association. 
More importantly, our research confirms pre-
vious finding on the correlations of female sex 
and perceived stress with ISI [6,12]. However, 
we did not observe a significant correlation with 
younger age [8], which may indicate that its ef-
fect size is decreased in the presence of a chronic 
disease in comparison to the general population. 
Previous psychiatric treatment and psychother-
apy corresponded with significantly increased 
ISI scores which suggests that the population of 
people with previous mental disorders may be 
at risk for sleep disturbances in the circumstanc-
es of the pandemic. Our findings are consistent 
with a meta-analysis of polysomnographic re-
search conducted by Baglioni et al. in patients 
with mental disorders who were shown to have 
significantly altered sleep profiles [52].

Although sleep disturbances during the COV-
ID-19 pandemic may have a transient character, 
research shows that they have a large impact on 
the health-related quality of life [53]. Therefore, 
additional focus is required in order to screen for 
and reduce sleep complaints. So far, most non-
pharmacological interventions aimed at improv-
ing sleep are characterized as low certainty in 
existing studies and require further prospective 
studies [54]. However, several reports shed light 
onto interventions especially relevant during the 
COVID-19 pandemic. Research shows that cog-
nitive behavioral therapy is effective in reducing 
ISI scores in patients with SARS-CoV-2 infection 
[55]. Psychoeducational interventions aimed at 
sufficient exercise and good sleep hygiene re-
main especially important in circumstances of 
reorganized daily life with less time spent out-
side and working from home. Similarly, benefi-
cial impact of social support has been highlight-
ed in the recent findings on sleep quality during 
the COVID-19 pandemic [12,56,57]. In a study by 
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Grey et al., participants with high social support 
were 52% less likely to report poor sleep quality. 
These findings remain especially relevant in the 
population of patients diagnosed with chronic 
conditions who were advised to refrain from so-
cial contacts and therefore are at risk of wors-
ened social support.

Our study reports findings on occurrence and 
intensity of insomnia in chronically-ill patients 
during the first wave of the COVID-19 pan-
demic. We were able to recruit a relatively large 
group of participants with diagnoses of psoria-
sis, recipients of kidney transplant and patients 
undergoing regular dialysis. However, our re-
sults are limited by several factors: 1) The stud-
ied groups were not matched in terms of soci-
odemographic characteristics, such as sex or ed-
ucation; 2) The clinical symptoms of each disease 
were not measured leading to a lack of control 
over the influence of these variables on the sleep 
disturbances and potentially decreasing the ad-
justment of the obtained regression models and 
3) Due to the global character of COVID-19 pan-
demic we were unable to recruit control group. 
At the time of our study, only few participants 
were already individually affected by COVID-19 
or quarantines. Hence, we were not able to ana-
lyze the impact of infections and individual re-
strictions on the outcomes of the study.

5. CONCLUSIONS

We observed 25.2% prevalence of results indic-
ative of clinical insomnia in the group of chron-
ically-ill patients during the first wave of pan-
demic. We hypothesize that a relatively large 
portion of the participants reporting sleep-relat-
ed complaints may be associated with the neces-
sity of frequent hospital visits during the COV-
ID-19 pandemic, like in patients after renal trans-
plant or dialysis patients, or to the pre-existent 
psychological distress, as in case of psoriasis pa-
tients who also scored higher in GHQ-28. Our 
research confirms association of female sex and 
chronic disease with more aggravated sleep dis-
turbances. However, we did not confirm a cor-
relation of younger age with insomnia symp-
toms. Findings of our study suggest that pop-
ulation of patients with chronic medical condi-
tions, with special emphasis on those who have 

a simultaneous history of psychiatric or psycho-
logical treatment, requires additional attention 
in order to objectivize and maintain sleep disor-
ders, especially during stressful conditions such 
as pandemic. Wide-targeted screening and in-
terventions focused on psychoeducation should 
be implemented alongside non-pharmacological 
and pharmacological methods of treatment in or-
der to improve sleep patterns and significantly 
increase health-related quality of life of patients 
with chronic medical conditions.
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