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Background: Sleep disturbance is well documented as a crucial element that impairs health. Depression
and health-related quality of life (HRQOL), which on behalf of a patient’s overall perception of emotional,
physical and social well-being, are increasingly emphasized self-reported health outcomes especially during
the coronavirus disease 2019 (COVID-19) pandemic. Among dialysis patients, sleep disturbance is associated
with depression and poorer HRQOL. The study was designed to depict the prevalence of sleep disturbance,
and to explore the association among sleep, depression, and HRQOL in patients with non-dialysis chronic
kidney disease (CKD) during the COVID-19 pandemic.

Methods: A total of 172 non-dialysis CKD patients enrolled in this cross-sectional study, with
sociodemographic and clinical data recorded. Sleep, HRQOL, and depression were evaluated via the
Pittsburgh Sleep Quality Index (PSQI), the Kidney Disease Quality of Life 36-Item Short-Form Survey
(KDQOL-36), and the 9-item Patient Health Questionnaire (PHQ-9), respectively.

Results: A total of 100 (58%) met the criteria for poor sleep. Good sleepers had strikingly disparate
HRQOL and depression scores compared to poor sleepers. Sleep disorders were significantly associated
with decreased HRQOL and increased depression in regression models adjusted or unadjusted for
sociodemographic and clinical characteristics. Mediation analysis indicated depression was a significant
mediator explaining 51% of the relationship between sleep status with physical component summary (PCS)
and played a fully mediating role in the association between sleep and mental component summary (MCS).
Conclusions: Our study suggested the high incidence of sleep disorders in patients with non-dialysis CKD
during the COVID-19 pandemic, as well as the tight associations among sleep, depression, and HRQOL.
Considering the negative influences of sleep and depression on HRQOL, appropriate screening and

treatment for these treatable health-related domains are necessary for patients with non-dialysis CKD.
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Introduction

Sleep disturbance, mainly including insomnia, sleep apnea
and restless legs syndrome, has attracted wide attention in
recent years for its significant impact on individual health. A
large multicenter study showed that the prevalence of sleep
disturbances in dialysis patients was approximately 49% and
was associated independently with heightened psychological
distress, poorer health-related quality of life (HRQOL), and
higher mortality (1). More recently, the reported prevalence
ranged from 20% to 70% worldwide (2,3). Other researches
have also demonstrated an association between sleep
disorders and aggravating burden of kidney disease, higher
probability of depression, and impaired HRQOL in patients
receiving dialysis (4-9).

In contrast to the numerous published researches on the
relationship between sleep disturbance, depression, and
HRQOL in patients on dialysis, few published researches
have studied whether sleep affects these health outcomes in
patients with non-dialysis chronic kidney disease (CKD).
Several recent studies reported that inappropriate sleep
duration was independently associated with low HRQOL in
adults with CKD. But they only focused on sleep duration,
which is just one aspect of sleep, cannot represent the
overall sleep situation (10,11).

Consequently, the prevalence of sleep disturbance and its
impacts on patient wellbeing in non-dialysis CKD patients
still need to be explored, especially during the coronavirus
disease 2019 (COVID-19) epidemic, a global health crisis
that can damage both physical health and mental health (12).
The aims of this study are to (I) estimate the prevalence
of sleep disturbance during the COVID-19 pandemic;
(II) investigate associations between sleep, HRQOL, and
depressive symptoms.

We present the following article in accordance with the
STROBE reporting checklist (available at https://apm.
amegroups.com/article/view/10.21037/apm-21-3416/rc).

Methods
Patients and settings

Convenience sampling was adopted in the present study. 172
Chinese adults with CKD not on dialysis were recruited to
the cross-sectional survey from Tangdu hospital between
June 1, 2020 and August 31, 2021. In this study, we defined
CKD as eGFR<60 mL/min per 1.73 m’ or proteinuria >2+
(>300 mg/dL) or structural abnormalities for >3 months.
eGFR was calculated based on the CKD Epidemiology
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Collaboration equation (13). Participants ranged in age from
18 to 75. We excluded subjects with maintenance dialysis,
history of malignancy, advanced heart failure, liver cirrhosis,
psychotic symptoms, and have difficulty in hearing or reading
the questionnaires. Upon enrollment, all subjects were asked
to accomplish a questionnaire, which collected data on self-
reported health measures employing verified instruments
regarding sleep, HRQOL, and depressive symptoms, as
well as some baseline characteristics including demographic
data, comorbid conditions, and medications. Laboratory
values were extracted from patient records. The study was
conducted in accordance with the Declaration of Helsinki
(as revised in 2013). The study was approved by the Ethics
Committee of Tangdu Hospital (No. TDLL-202201-01) and
informed consent was taken from all the patients.

Cardiovascular disease (CVD) history, diabetes,
hypertension, hyperuricemia, hyperlipidemia, and anemia
were recorded in detail. History of CVD was defined as
angina pectoris, cerebrovascular accident, myocardial
infarction, transient ischemic attack, revascularization, or
peripheral artery disease, diagnosed in the medical history.
Diabetes was defined as a fasting glucose level >7.0 mmol/L,
glycated hemoglobin >6.5% or use of antidiabetic drugs.
Hypertension was defined as diastolic blood pressure
>90 mmHg or systolic blood pressure >140 mmHg or taking
antihypertensive medication. Hyperuricemia was defined
as serum uric acid greater than 6.6 mg/dL in women or 7.7
mg/dL in men. Hyperlipidemia was defined as low-density
lipoprotein cholesterol 2160 mg/dL according to the
Chinese Guidelines for the Management of Dyslipidemia
in Adults. Anemia is defined as blood hemoglobin <120 g/L
or hematocrit <37% in adult females and Hb concentration
<130 g/L or Het <39% in adult males. “glucocorticoid use”
refers to the use of any type of glucocorticoid in the last
year, either orally or intravenously.

Assessment of sleep

Sleep was assessed with the Chinese version (14) of
the Pittsburgh Sleep Quality Index (PSQI) (15). The
questionnaire comprises 19 items, relates to the last
1-month time period, and generates seven component
scores, including subjective sleep quality, sleep latency, sleep
duration, habitual sleep efficiency, sleep disturbances, use of
sleeping medication, and daytime dysfunction. The seven
component scores are summed to give one global score
(range, 0-21). Poor sleep was defined as PSQI global score
>5, a widely accepted cutoff value (16). Previous researches
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have demonstrated the Chinese version of the PSQI has

good internal consistency (Cronbach’s a =0.82-0.83) and
test-retest reliability (r =0.77-0.85) (14).

Assessment of HRQOL

HRQOL was measured by the Kidney Disease Quality of
Life 36-Item Short-Form Survey (KDQOL-36), which
includes the 12-item Short-Form Health Survey (SF-12)
as its generic core and 3 kidney disease-targeted scales:
burden of kidney disease, symptoms and problems of kidney
disease, and effects of kidney disease (17). SF-12 scores
are summarized as physical component summary (PCS)
and mental component summary (MCS). Responses to
each question were transformed into scores ranging from
0 to 100 using an excel scoring template. The higher the
score, the greater the HRQOL. Dialysis patients were not
included in our study, so dialysis-related issues were omitted

by KDQOL-36.

Assessment of depression

All participants were asked to complete the 9-item Patient
Health Questionnaire (PHQ-9), a 9-item tool that identifies
probable cases of depression and to assess symptom severity
over the prior 2 weeks. The PHQ-9 has been validated as
a measure of depressive disorders for patients with CKD
(18,19). Nine questions are on a scale from 0 (“not at all”)
to 3 (“nearly every day”), providing a PHQ-9 range from
0 to 27. PHQ-9 score >5 is considered having depressive
symptoms.

Statistical analysis

"Tests of normality were performed by K-S test and Q-Q
plot. Cross-sectional data of participants’ characteristics
(mean = SD, median [interquartile range], or proportion)
were calculated according to the presence or absence of
sleep disorders. Differences between good sleepers and
poor sleepers groups in demographic characteristics,
clinical variables, depression, and HRQOL were compared
using 7-test, Mann-Whitney U-test, Kruskal-Wallis test
for continuous variables, and the y statistic for categorical
variables. Linear regression analysis was used to assess
the influence of sleep on group differences in depression
and HRQOL. Candidate variables with significant test
statistics (P<0.2) in univariate analysis were selected for
the multivariable model. To test the mediation effects of
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depression between sleep and HRQOL, we employed the
bootstrap method. A two-sided P<0.05 was considered
statistically significant. All analyzes were performed using
SPSS 20 software.

Results

Prevalence of sleep disturbance and related patient
characteristics

Table 1 shows sociodemographic and clinical characteristics
of participants divided by good and poor sleepers. Of
the 172 patients, 100 (58%) met the criteria for poor
sleepers by the PSQI. Except for age, anemia, and
glucocorticoid use, there were no statistically significant
inter-group differences. The descriptive statistics of PSQI
components in different CKD stages was presented in
Table S1. For the component “use of sleep medication”,
only several patients in G1 had taken sleep medications,
while all patients in G2-5 were not involved in that. In
addition to this, all other components were problematic in
CKD patients. There were statistical differences in sleep
duration among patients of G1-5. However, no significant
difference was found in the profile of other six components.

HRQOL and depression scores according to sleep

The scores of five dimensions of KDQOL-36, as well as
global score and conclusions of PHQ-9 in the good sleepers
vs. poor sleepers groups, respectively, are demonstrated in
Table 2. Compared to patients with good sleep, those with
poor sleep had statistically and clinically significantly lower
scores (defined by a reduction >5 points) for the symptoms,
effect, and burden of kidney disease. They also reported
lower PCS (36.80 vs. 41.96; P<0.05) and MCS (41.96 vs.
54.46; P<0.05). The most significant difference was found in
the area known as the burden of kidney disease numerically.
In terms of depression, the median PHQ-9 score in the
poor sleepers was 7 compared to 2 in the good sleepers
(P<0.001), indicating a higher possibility of depression in
the population with poor sleep. Proportionately, 73.0%
of poor sleepers exhibited different levels of depressive
symptoms, but just 16.7% of good sleepers.

Associations of sleep disturbance with HRQOL and
depressive symptoms

To further evaluate if sleep disturbance is associated with the
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Table 1 Sociodemographic and clinical characteristics of study population

Overall (N=172) Good sleepers (N=72) Poor sleepers (N=100) P value
Age 51.00 (38.00-60.75) 48.00 (37.00-59.50) 52.00 (40.00-61.00) 0.43
Age groups 0.01
<45y 63 (36.6%) 32 (44.4%) 31 (31.0%)
46-65y 85 (49.4%) 26 (36.1%) 59 (59.0%)
>65y 24 (14.0%) 14 (19.5%) 10 (10.0%)
Gender 0.22
Male 86 (50.0%) 40 (55.6%) 46 (46.0%)
Female 86 (50.0%) 32 (44.4%) 54 (54.0%)
BMI 0.83
<28 130 (75.6%) 55 (76.4%) 75 (75.0%)
>28 42 (24.4%) 17 (23.6%) 25 (25.0%)
Marital status 0.69
Married 157 (91.3%) 65 (90.3%) 92 (92.0%)
Others 15 (8.7%) 7(9.7%) 8 (8.0%)
Employment status 0.78
Nonprofessional 115 (66.9%) 49 (68.1%) 66 (66.0%)
Professional 57 (33.1%) 23 (31.9%) 34 (34.0%)
Place of residence 0.79
Urban 119 (69.2%) 49 (68.1%) 70 (70.0%)
Rural 53 (30.8%) 23 (31.9%) 30 (30.0%)
Education 0.71
Below high school 76 (44.2%) 33 (45.8%) 43 (43.0%)
High school and above 96 (55.8%) 39 (54.2%) 57 (57.0%)
Monthly income 0.80
<¥1,000 38 (22.1%) 18 (25.0%) 20 (20.0%)
¥1,000-5,000 81 (47.1%) 34 (47.2%) 47 (47.0%)
¥5,000-10,000 38 (22.1%) 15 (20.8%) 23 (23.0%)
>¥10,000 15 (8.7%) 5(7.0%) 10 (10.0%)
CKD diagnosis time 0.85
<1y 77 (44.8%) 30 (41.7%) 47 (47.0%)
1-5y 52 (30.2%) 24 (33.3%) 28 (28.0%)
5-10y 30 (17.4%) 12 (16.7%) 18 (18.0%)
>10y 13 (7.6%) 6 (8.3%) 7 (7.0%)

Table 1 (continued)
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Overall (N=172)

Good sleepers (N=72)

Poor sleepers (N=100) P value

Comorbid condition

Cardiovascular disease 19 (11.0%)

Hypertension
Diabetes
Hyperuricemia
Hyperlipidemia
Anemia
Glucocorticoid use
Tobacco use
Biochemical Indicators
Serum creatinine
Blood urea nitrogen
Blood uric acid
Serum albumin
Albumin globulin ratio
eGFR

eGFR stages

<30

30-60

>60

93 (54.1%)
38 (22.1%)
66 (38.4%)
80 (46.5%)
55 (32.0%)
95 (55.2%)
35 (20.3%)

75.45 [51.60-141.65]
6.85 [5.13-11.45]
349.17+107.10
38.50 [30.23-43.60]
1.79+0.49
91.14 [42.28-110.31]

115 (66.9%)
21 (12.2%)
36 (20.9%)

5 (6.9%) 14 (14.0%) 0.15
37 (51.4%) 56 (56.0%) 0.55
15 (20.8%) 23 (23.0%) 0.74
28 (38.9%) 38 (38.0%) 0.91
30 (41.7%) 50 (50.0%) 0.28
17 (23.6%) 38 (38.0%) 0.04
48 (66.7%) 47 (47.0%) 0.01
18 (25.0%) 17 (17.0%) 0.20
75.60 [52.08-131.78] 75.45 [51.15-148.50] 0.88
7.00 [5.23-10.80] 6.80 [5.01-11.58] 0.82
355.54+121.37 344.59+95.90 0.51
40.05 [30.90-43.48] 38.25 [29.98-43.90] 0.69
1.86+0.54 1.75+0.45 0.15
91.14 [45.61-109.83] 88.92 [38.64-111.03] 0.73
0.64

51 (70.8%) 64 (64.0%)

8 (11.1%) 13 (13.0%)

13 (18.1%) 23 (23.0%)

Results are expressed as proportion, median [interquartile range] or mean + SD. P values were derived from t-test, Mann-Whitney U-test,
or y statistic as appropriate. BMI, body mass index; eGFR, estimated glomerular filtration rate; y, year; ¥, yuan.

various HRQOL dimensions and depression independent
of clinical characteristics and socio-demographic, univariate
and multivariate models were established, as shown in
Table 3. In unadjusted models, sleep was related to changes
of HRQOL and depression scores statistically significant.
After controlling for screened elements, the association
of sleep disturbance with reduced HRQOL and increased
depression in each area remained remarkable in the adjusted
models. We have also provided the correlation coefficients
between PSQI and KDQOL-36 domains, see in Table S2.

Depression mediates the link between sleep and HRQOL

To investigate the relationship between sleep disorders,
depression, and HRQOL, we hypothesized and tested the
mediating role of depression. We employed bootstrapping
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mediation analysis, which demonstrated that depression is
a significant mediator (=—0.50, 95% CI: -0.87 to -0.23)
explaining 51% (Py=0.51) of the relationship between sleep
and PCS. However, the direct effect of sleep on MCS is not
significant (P=0.10), so depression played a fully mediating
role in the association between sleep disorders and MCS.
The specific relationships and data are represented in
Figure 1.

Discussion

In this cross-sectional study of patients with non-dialysis
CKD, we verified important associations of self-reported
sleep with depression as well as HRQOL and had some
major discoveries. First, the overall prevalence of sleep
disturbance was 58%, meaning that more than half of
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Table 2 Depression and HRQOL scores according to sleep status

Overall (N=172)

Good sleepers (N=72)

Poor sleepers (N=100)

P value

HRQOL

Symptoms and problems
Effects of kidney disease

Burden of kidney disease

88.64 [75.00-95.45]
78.13 [62.50-90.63]
43.75 [25.00-79.69]

PCS 39.34 [32.77-47.93]
MCS 52.85 [43.61-57.38]
Depression
PHQ-9 score 4 [2-8]
PHQ-9 score =5
No 87 (50.6%)
Yes 85 (49.4%)

95.45 [88.64-97.73]
84.38 [68.75-90.63]
65.63 [37.50-87.50]
41.96 [36.04-49.89]
54.46 [45.84-58.53]

2 [1-4]

60 (83.3%)
12 (16.7%)

81.25 [70.45-90.91]
75.00 [57.03-87.50]
37.50 [8.75-60.94]

36.80 [31.21-45.45]
50.91 [39.68-56.67]

7 [4-10]

27 (27.0%)
73 (73.0%)

<0.001
0.002

<0.001
0.001
0.005

<0.001
<0.001

Values are median [interquartile range] or proportion. Higher scores indicate increased HRQOL and depression. P values were derived
from Mann-Whitney U-test and y* statistic. HRQOL, health-related quality of life; PCS, physical component summary; MCS, mental

component summary; PHQ-9, 9-item Patient Health Questionnaire.

Table 3 Linear regression between HRQOL, depression and sleep in CKD

Unadjusted coefficient

Adjusted coefficient

B (95% Cl)

PCS
MCS
Symptoms and problems
Effects of kidney disease
Burden of kidney disease

PHQ-9 scores

-0.26 (-0.41 to -0.11)
-0.23 (-0.38 to -0.08)
-0.44 (~0.57 to -0.30)
-0.25 (~0.40 to -0.11)
-0.31 (-0.46 t0 -0.17)
0.55 (0.43 to 0.68)

P value B (95% ClI) P value
0.001 -0.26 (-0.41 to -0.12) <0.001°
0.002 -0.22 (-0.37 to -0.08) 0.003°
<0.001 -0.44 (-0.58 to -0.30) <0.001°
0.001 -0.27 (-0.41t0 -0.12) <0.001¢
<0.001 -0.34 (-0.48 to -0.20) <0.001°
<0.001 0.53 (0.41 to 0.66) <0.001"

Univariate and multivariate linear regression models were employed in analyses, and multivariate model included variables significantly
associated with the above areas in the univariate analysis. ° the model is adjusted for place of residence, education, monthly income,
CKD diagnosis time and anemia; °, the model is adjusted for age, place of residence, diabetes, and hyperuricemia; ¢, the model is adjusted
for education, monthly income, diabetes, anemia, hormone use and eGFR; ¢, the model is adjusted for monthly income; °, the model is
adjusted for place of residence, education, employment status, monthly income, anemia, hyperuricemia, hyperlipidemia, hormone use and
eGFR. ', the model is adjusted for hyperuricemia and hormone use. HRQOL, health-related quality of life; CKD, chronic kidney disease; Cl,
confidence interval; PCS, physical component summary; MCS, mental component summary; PHQ-9, 9-item Patient Health Questionnaire.

the non-dialysis CKD population suffered from poor
sleep during the COVID-19 pandemic. Second, sleep
disorders were associated with increasingly poor HRQOL
and depressive symptoms. Third, depression mediated
the effects of sleep disturbance on the PCS and MCS of
HRQOL in non-dialysis CKD patients.

In prior reports of CKD patients not on dialysis, the
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overall prevalence of sleep disturbances was between
20-40% (20-22). The proportion of PSQI global score >5 in
our study was higher than the rates, suggesting a significant
increase in the incidence of sleep disorders during the
COVID-19 pandemic. That is, the COVID-19 pandemic
had a negative effect on the sleep of non-dialysis CKD,
which was in accord with studies of other populations (23).
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Indirect effect =-0.50
95% CI [-0.87, -0.23]

-0.50
D ) Py = =0.51
epression \ B
Physical component
Po=-0.48"" (B=—0.98""") summary
Sleep
B.=—0.68" | Mental component
summary
Depression

Indirect effect =-1.06
95% Cl [-1.45, -0.68]

Figure 1 Mediation effects of depression on sleep and HRQOL. **, P<0.01; ***, P<0.001. P,;, mediation proportion; B,, total effect; B,
direct effect; CI, confidence interval; HRQOL, health-related quality of life.

In our study, distinctions in sleep among patients
with non-dialysis CKD were explained largely by age,
anemia, and glucocorticoid use, similar to the results
reported in previous studies (19,24-26). A large-scale
study found that time-in-bed and total sleep time
showed a U-shaped association with age, which further
corroborated the reliability of our results (27). Anemia, a
common complication of CKD, contributes to sleep issues
frequently (28). This could be explained by several factors:
iron deficiency impairs certain neurotransmitters needed
for sleep, such as norepinephrine, serotonin, and dopamine.
In the meantime, anemia might disrupt sleep by causing
restless legs syndrome, a symptom widely present in
CKD patients (29). Glucocorticoids, the final mediators
of the hypothalamic-pituitary-adrenal axis cascade, are
critical to the pathogenesis of sustained stress-related sleep
disorders (30). But our data indicated the use of
glucocorticoids was beneficial for sleep, possibly because
glucocorticoids ease the pain of the disease, leading to
improved sleep. Meanwhile, different to several studies
(19,31) which have reported that females and those with
lower eGFR in dialysis patients are more susceptible to poor
sleep, our results suggested that there were no differences
in gender or eGFR between good sleepers and poor
sleepers. The most likely reason for this is the difference
in the subjects studied. Several additional factors we didn’t
consider may also influence sleep situations. According
to the reports, there is a complex interaction between
inflammatory markers and sleep. Some inflammatory
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cytokines could affect sleep-wake regulation (32-34), while
sleep deprivation increases inflammatory reactivity (35-37).
The regression model adjusted for critical factors in a cross-
sectional study showed that constipation-related symptoms
were independently associated with the incidence of sleep
disorders (38). Moreover, different treatments and side
effects of medications such as calcium channel blockers have
impacts on sleep (39,40). Patients with sleep disturbance
had over four times the prevalence of depression and a
global reduction in HRQOL when compared with those
without sleep disorders, indicating increased distress of
poor sleepers. The results of multiple linear regression
models revealed that the psychological status and HRQOL
of good sleepers remained better even after adjustment for
demographic and clinical variables. The strong correlation
between sleep disturbance and depression, as well as
HRQOL in patients with CKD not on dialysis, paralleled
prior discoveries of the link seen between impaired sleep
quality and these self-reported outcomes in dialysis patients.

Previous researches have demonstrated that there is a
high comorbidity between sleep disturbance and depression
(41-43). Recently, the directional relationship of the
two has been extensively explored. A longitudinal study
reported by Breslau ez al. supported that sleep disorders
were likely to precede depression, not the other way
around (44). Meta-analyses have suggested poor sleep is
recognized as a frequent precursor to the development of
depression (45). Many other studies have also proved this
view by building models such as the structural equation
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model and cross-lagged panel model (46,47). Meanwhile,
the strong correlation between depression and HRQOL
led to depression often playing a mediating role in the
relationship between certain factors and HRQOL. For
example, depression could mediate the impact of clinical
pain on HRQOL in fibromyalgia (48), as well as the
effect of seizure frequency on HRQOL in patients with
epilepsy (49). And most importantly, psychological
disturbance played a mediating role in the relationship
between sleep disturbance and HRQOL in patients on
dialysis (50). Based on the above studies and what we’ve
proven about the relationship between the three, we
hypothesized and examined whether depression mediated
the association between sleep status and HRQOL in
patients with non-dialysis CKD. The results suggest that
depression significantly mediates the relationship between
sleep and HRQOL, which may be explained by a working
mechanism of a physio-psycho-physiological cycle.
Depression could be a psychological trigger for HRQOL
and sleep is a significant factor in tipping the trigger. Sleep
disorders and depression share a bidirectional relationship
that reinforces each other, which ultimately lead to a decline
in HRQOL (51,52). These conclusions underscore the
importance of symptom management on HRQOL. Future
studies of sleep and psychological interventions among
people with non-dialysis CKD should be a priority.

Several limitations are worth noting. First, the
generalizability of the results might be weakened due to
the relatively small sample size. Second, polysomnography
and actigraphy, which monitor sleep situations objectively,
were not employed in this research. Instead, we relied solely
on patients’ self-reports. Third, depressive symptoms and
sleep disorders were defined as self-reported questionnaire
scores above selected cut-offs, therefore we can’t make
a clinical diagnosis. Fourth, some information related to
COVID-19 outbreak was not assessed because of the lack
of standardized questionnaires, such as whether they had
difficulty in hospitalizing for the COVID-19 pandemic
restrictions. Finally, the cross-sectional analysis of the study
made it impossible to draw causal conclusions between sleep
disturbances and other variables (23).

In conclusion, our data showed the high prevalence
of sleep disturbances as well as the strong associations
between sleep disorders, depressive symptoms, and
HRQOL in patients with non-dialysis CKD during the
COVID-19 pandemic. Therapy of the underlying diseases
has only partial effects on HRQOL in patients with CKD,
therefore, attention should be paid to treatable health-

© Annals of Palliative Medicine. All rights reserved.

related domains such as sleep and depression. Future
prospective, interventional studies may assess the potential
contribution of drugs to sleep and psychology, as well as the
benefits of relevant treatment regimens on patient health
outcomes. Nephrologists should be aware of the severity
of sleep disturbance and depression in patients with non-
dialysis CKD and consider screening patients for poor
sleep and mental health to find out who might benefit from
treatments that may provide relief (53,54), with the ultimate
objective to improve the HRQOL, especially during the
COVID-19 pandemic.
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