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Study Objectives: To investigate the association of 24-hour urinary potassium excretion with self-reported sleep quality in the general population.
Methods: In this cross-sectional study, a population of patients aged 18 years or older was randomly selected from Xinjiang, China in 2019, 24-hour urine
samples collected, and Pittsburgh Sleep Quality Index (PSQI) questionnaires assessed. Participants were divided into 2 groups (upper and lower median of
24-hour urinary potassium excretion). Poor sleep quality was defined as PSQI global score ≥ 6. Associations between 24-hour urinary potassium excretion and
[24.8 mmol/L] sleep quality were assessed by multiple logistic regression analysis in total participants and those stratified by sex.
Results: In total, 24-hour urine samples were collected from 1,147 participants, of whom data for those with complete urine samples and PSQI data were
analyzed (n = 727; mean age = 48.7 years; percentage of women = 62%). Compared with the upper median group for 24-hour urinary potassium excretion, the
lower median group showed a significantly higher PSQI global score (6 vs 5, P = .011), and prevalence of poor sleep quality (51.7% vs 42.2%, P = .011). In a
fully-adjusted model of multivariate logistic regression, the lower median group showed 1.50-fold increased odds for presence of poor sleep quality (95%
confidence interval: 1.01–2.24, P = .045). Sex-specific analyses translated these results to women, but not to men.
Conclusions: These results suggest that low potassium intake, indicated by lower potassium excretion, is associated with poor sleep quality in the general
population, especially among women. Therefore, additional research is necessary to clarify the effect of increasing potassium intake to improve sleep quality.
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BRIEF SUMMARY
Current Knowledge/Study Rationale: Potassium is one of the possible determinants of sleep. Recent studies suggest that potassium intake is
associated with sleep quality and quantity, although findings are inconclusive. Therefore, the goal of the study was to investigate the association of 24-hour
urinary potassium excretion with self-reported sleep quality in the general population.
Study Impact: These results suggest that low potassium intake, indicated by lower potassium excretion, is associated with poor sleep quality in the
general population, especially among women. Additional research is necessary to clarify the effect of increasing potassium intake to improve sleep quality.

INTRODUCTION

Sleep is a universal need and accounts for approximately
one-third of a person’s lifetime. The importance of sleep health
in the development and management of chronic disease has
been emphasized1,2; growing evidence shows that poor sleep
quality, with a prevalence of 31.6%–67.3% in adults (higher in
females than males: 65.1% vs 49.8%),3–6 is associated with car-
diometabolic risk factors and morbidity7,8 and mortality.9

Therefore, improved understanding of modifiable risk factors is
critical for prevention.

Sleep quality is affected by a number of modifiable risk
factors such as exercise,10 psychological stress,11 and dietary
components including potassium.12–17 Recent studies show that

higher potassium intake is associated with better sleep quality
in adults18; lower potassium intake is associated with short
sleep duration19 and diurnal sleepiness,20 which are characteris-
tics of changes in sleep quality. In addition, patients with hyper-
tension who have lower serum potassium concentration were
objectively assessed and found to have lengthened stage 1
sleep, a parameter of changes in sleep quality.21 Therefore,
it might be reasonable to speculate that potassium intake is
associated with changes in sleep quality. Possible mechani-
sms may include the activation of potassium channels such as
via thermosensitive g-aminobutyric acid transmission, which
plays a critical role in sleep regulation.22–24 However, current
results obtained in selected clinical populations14 are some-
times inconsistent among studies and between male and female
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patients12,19,20; previous studies used questionnaires to assess
potassium intake18–20 with the possibility of overestimation via
self-report,25 or the studies failed to assess comprehensive sleep
quality,19,20 making the strength of the association between
potassium intake and sleep quality inconclusive, especially in
the general population.

This investigation aimed to explore the relationship between
24-hour urinary potassium excretion using 24-hour urine sam-
ple and sleep quality self-reported with the Pittsburgh Sleep
Quality Index (PSQI) in the general population, because clarify-
ing this relationship at the population level could lead to
population-based sleep quality optimization programs focused
on increasing potassium intake, both of which have been shown
to be feasible and result in disease prevention.26–28 In addition,
the effects of patient sex on the association of 24-hour urinary
potassium excretion and self-reported sleep quality were con-
sidered by performing sex-specific analysis, because previous
studies reported inconsistent prevalence and relevant factors of
poor sleep quality between males and females.12,19,20

METHODS

Study population
This was a cross-sectional study. A multistage proportional ran-
dom sampling method was used to obtain a study population of
patients aged 18 years or older from Xinjiang, China in 2019;
and the methods were described in detail in a previous study.29

In brief, during the first stage, Emin County was divided into 20
sites. During the second stage, 10 sites were selected using a
simple random sampling method. During the third stage, partic-
ipants from each site were selected. Inclusion criteria encom-
passed (1) local inhabitants aged 18 years or older, (2)
residence at current address for 6 months or longer, and (3)
agreement to participate and sign an informed consent form.
The physically or mentally disabled, and patients still having a
menstrual cycle or who were pregnant were excluded.

The Independent Ethics Committee of People’s Hospital of
Xinjiang Uygur Autonomous Region approved the present
study. Signed informed consent was obtained from all of the eli-
gible participants.

Data collection
During a face-to-face interview, each participant completed ques-
tionnaires including PSQI, Lausanne NoSAS (Neck circumference,
Obesity, Snoring, Age, Sex) score,30 Zung Self-Rating Anxiety
Scale (SAS), and Self-Rating Depression Scale. Data on demo-
graphic characteristics, education attainment status, lifestyles, med-
ical histories, and therapeutic agents were also collected. Blood
pressure (BP), height, weight, and waist circumference were mea-
sured according to the protocols.

Three BP measurements were taken from the patient’s
unclothed right arm immediately after at least a 5-minute rest
while seated and at intervals of at least 1 minute using the
Omron HEM-1000 electronic sphygmomanometer. BP was
presented as the mean of 3 measurements. Height and weight
were measured to the nearest 0.1 cm and 0.1 kg, respectively,

with participants in lightweight clothing and without shoes.
Waist circumference was measured at the midpoint between the
lower rib and upper margin of the iliac crest to the nearest
0.1 cm at the end of normal expiration. Body mass index (BMI)
was calculated by dividing weight by height squared (kg/m2).

24-hour urine and blood sample collection and
measurement
A timed 24-hour urine specimen was collected from each partici-
pant. In brief, in-person timed collections began at a temporary
urine collection point established at each site on the first day and
were completed the next day. Each participant was given verbal
and written instructions on when to start and complete the pro-
cess and how to collect the sample. Urine samples were collected
from 9:00 AM to 9:00 AM the next day after excluding the first
sample of the first day. On the second day, total volume of each
collection was measured and recorded. Urine samples were col-
lected in 5 respective tubes of 5 mL and temporarily stored at
220�C, and the rest of the samples were discarded.

Blood samples were obtained on the second day of urine
sample collection, following overnight fasting. Measurement of
urinary creatinine; electrolytes including sodium, potassium,
and chloride, and serum creatinine; glucose; and lipid profiles
was conducted at People’s Hospital of Tacheng on the same
day of sample collection, and the specimens were stored in por-
table refrigerators during delivery.

Completeness of urine samples was evaluated using the fol-
lowing criteria: (1) total urine volume ≥ 500 mL, (2) collection
duration of 20 hours or longer, (3) minimal urine lost during
collection, (4) 24-hour urinary creatinine per kilogram of body
weight ≥ 20 mg/kg in men and ≥ 15 mg/kg in women younger
than 50 years and ≥ 10 mg/kg in men and ≥ 7.5 mg/kg in
women 50 years or older.31,32

Sleep quality assessment
Self-reported sleep quality was assessed using the PSQI scale.
The PSQI is a popular and accepted instrument of choice because
of its high internal consistency (a = 0.83), test-retest reliability
(r = .85), and moderate structural validity identifying patients
with poor sleep quality in clinical and nonclinical populations.33

The PSQI consists of 19 items that are coded on a 4-point
scale (0–3) to obtain 7 elements: self-reported sleep quality
(a self-reported feeling of satisfaction in daily sleep), sleep distur-
bance (interruption of sleep), daytime dysfunction (trouble stay-
ing awake while engaging in social activity), sleep onset latency
(length of time for transition from full wakefulness to sleep),
habitual sleep efficiency (proportion of hours slept to total hours
in bed), sleep duration, and use of sleep medication.33

The sum of all subscale scores represents the total sleep qual-
ity score ranging between 0 and 21, with higher scores repre-
senting poorer sleep quality. Any participant with a score of 6
or higher was considered to have poor sleep quality.33

Definitions of covariates
Hypertension is defined as systolic BP ≥ 140 mm Hg and/or dia-
stolic BP ≥ 90 mm Hg, and/or administration of antihypertensive
medication within the previous 2 weeks. Diabetes mellitus is
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defined as fasting blood glucose≥ 7.0 mmol/L, and/or self-reported
previous diagnosis by physicians and/or intake of hypoglycemic
agents within the past 2 weeks. Dyslipidemia is defined as total
cholesterol ≥ 6.2 mmol/L and/or triglyceride ≥ 2.3 mmol/L and/
or high-density lipoprotein cholesterol < 1.0 mmol/L and/or low-
density lipoprotein cholesterol ≥ 4.2 mmol/L and/or administration
of treatment during the past 2 weeks. Overweight and obesity are
defined as BMI ≥ 25 kg/m2 and BMI ≥ 30 kg/m2, respectively.
Abdominal obesity is defined as having a waist circumference
≥ 102 cm for men and ≥ 88 cm for women. Probable sleep-
disordered breathing (SDB) was identified using a threshold of
8 points or more of the NoSAS score.30 The NoSAS score ranges
from 0 to 17, allocates 4 points for having a neck circumference of
more than 40 cm, 3 points for having a BMI of 25 kg/m2 to less
than 30 kg/m2, or 5 points for having a BMI of 30 kg/m2 or higher,
2 points for snoring, 4 points for being older than 55 years, and
2 points for being male. SAS and self-rating depression scales
were used to assess anxiety and depression status; depression was
defined as self-rating depression scale standard score≥ 50 and anxi-
ety was defined as SAS standard score≥ 53.34 Education attainment
status was classified as > and ≤ senior high school (12 years of
education).

Statistical analysis
Participants were divided into 2 groups above and below
median (upper median and lower median, respectively) 24-hour
urinary potassium excretion, based on the median excretion of
24.8 mmol/L. Stratified analysis was also performed adjusted
by sex. Continuous variables were presented as mean ± stan-
dard deviation and compared between groups using the t test if
normally distributed; otherwise these were presented as median
(25th, 75th percentile) and compared by Mann-Whitney U test.
Categorical variables were expressed as proportion (%) and fre-
quency (n) and compared between groups using the Chi-square
test. Logistic regression analysis was performed to assess the
association between 24-hour urinary potassium excretion with
presence of poor sleep quality. Unadjusted and adjusted odds
ratios (ORs) and 95% confidence intervals (95% CI) of lower
vs upper medians for 24-hour urinary potassium excretion for
presence of poor sleep were calculated. Multiple logistic regres-
sion analysis included unadjusted model, model 1, and model 2.
Model 1 was adjusted for age, sex education status, occupation,
smoking status, alcohol assumption, systolic BP, waist circum-
ference, dyslipidemia, diabetes mellitus, estimated glomerular
filtration rate, 24-hour urinary sodium excretion, and anxiety
and depression status. Model 2 was further adjusted for proba-
ble SDB on the basis of model 1. Tolerance and variance infla-
tion factor of multiple linear regression were used to evaluate
collinearity among variables. Collinearity was considered when
tolerance was less than 0.1 or variance inflation factor greater
than 10. Sensitivity analysis was conducted by exclusion of par-
ticipants undergoing antihypertensive treatment for comparison
of PSQI global score and of prevalence of poor sleep quality
between groups and for regression analysis. Results were con-
sidered statistically significant for 2-tailed value of P < .05. All
statistical analyses were performed with SPSS statistical soft-
ware, version 24.0 (Chicago, IL).

RESULTS

There were a total of 1,147 participants invited to the study; 727
of these submitted a quality urine sample and complete PSQI
data to compose by the present analytical sample (Figure 1).
Characteristics of participants with qualified and unqualified
24-hour urine samples are presented in Table S1 in the supple-
mental material.

As shown in Table 1, the lower median 24-hour urinary
potassium excretion group (n = 366) showed significantly older
age, higher systolic BP, lower fasting blood glucose, lower tri-
glyceride, lower alcohol intake, and higher presence of hyper-
tension compared with the upper median group (n = 361).
Characteristics of participants stratified by sex are shown in
Table S2.

The lower median 24-hour urinary potassium excretion
group showed significantly higher PSQI global score [6 (3,8.3)
vs 5 (3,8), P = .011] and presence of poor sleep quality (51.7%
vs 42.2%, P = .011), compared with the upper median group
(Table 2). Further sex-specific analysis showed significantly
higher PSQI global score [6 (4,9) vs 5 (3,8), P = .012] and pres-
ence of poor sleep quality (59% vs 47.2%, P = .008) in women
than men.

As outlined in Table 3, the lower median 24-hour urinary
potassium excretion group showed significantly higher odds for
presence of poor sleep quality (OR = 1.46, 95% CI: 1.09–1.96,
P = .017) in total participants in the unadjusted model, remain-
ing significant in model 1 (OR = 1.50, 95% CI: 1.01–2.23, P =
.045) and in model 2 (OR = 1.50, 95% CI: 1.01–2.24, P = .045).
In further sex-specific analysis, women in the lower median
24-hour urinary potassium excretion group showed a 1.65-fold
increased odds for presence of poor sleep quality (95%
CI:1.01,2.71, P = .047), compared with the higher median
group.

In sensitivity analysis, the lower median 24-hour urinary
potassium excretion group showed significantly higher global
PSQI score and presence of poor sleep quality than did higher
median groups in total and in women (Table 2). In sensitivity
analysis of logistic regression, the lower median 24-hour uri-
nary potassium excretion group showed significantly higher
odds for presence of poor sleep quality than did higher median
groups in total (OR = 1.56, 95% CI: 1.00, 2.42, P = .047) partic-
ipants and marginally in women participants (OR = 1.67, 95%
CI: 1.00, 2.77, P = .050) (lower part in Table 3).

DISCUSSION

In the present study, the association of 24-hour urinary potas-
sium excretion with self-reported sleep quality was assessed
using currently recommended criteria and standards for assess-
ment of potassium intake and PSQI scale in a relatively large
randomly selected general population. Main results encompass
the following: First, those participants with lower 24-hour uri-
nary potassium excretion showed higher PSQI global score and
prevalent self-reported poor sleep quality. Second, participants
in the lower median 24-hour urinary potassium excretion group

M Li, M Heizhati, L Wang, et al. Potassium and sleep in general population

Journal of Clinical Sleep Medicine, Vol. 18, No. 11 2591 November 1, 2022

D
ow

nl
oa

de
d 

fr
om

 jc
sm

.a
as

m
.o

rg
 b

y 
K

ir
st

en
 T

ay
lo

r 
on

 N
ov

em
be

r 
30

, 2
02

2.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 N
o 

ot
he

r 
us

es
 w

ith
ou

t p
er

m
is

si
on

. 
C

op
yr

ig
ht

 2
02

2 
A

m
er

ic
an

 A
ca

de
m

y 
of

 S
le

ep
 M

ed
ic

in
e.

 A
ll 

ri
gh

ts
 r

es
er

ve
d.

 



show 1.50-fold greater odds for presence of self-reported poor
sleep quality, independent of probable SDB, compared with the
higher median group. Third, sex-specific analyses translated
these results to women, but not to men.

Results from the present study may add some evidence to
previous findings and extend some clinical observations to the
general population that lower potassium intake is associated
with poor self-reported sleep quality.13,16 Recent studies have
shown that lower potassium intake is significantly associated
with lower sleep efficiency35 and higher potassium intake with
better sleep quality,14 despite methodologic differences. Other
studies reveal that lower intake of fruits and vegetables,
well-known dietary sources of potassium, is associated with
poor sleep quality and longer sleep onset latency.18 In the Die-
tary Approaches to Stop Hypertension study, increased potas-
sium intake is inversely associated with sleepiness and sleep
disturbance.20

A major strength of this investigation is the number of covari-
ates included in the regression analysis, such as depression, anxi-
ety, and probable SDB. Importantly, the association between
24-hour urinary potassium excretion and PSQI global score and
poor sleep quality is independent of the presence of SDB, which
may imply the potential for sleep quality improvement through
increasing potassium intake using supplements or potassium-rich
salt at population level.36,37 Plausibly, there is high-quality
emerging evidence that potassium-rich salt substitutes delay the
incidence of hypertension in the normotensive population, help
lower BP in those with hypertension,27 and lower the rates of
adverse cardiovascular events and all-cause death in high-risk
populations.26 Furthermore, in a recent randomized clinical trial

conducted in young patients with excess weight and adults with
obesity, sleep extension intervention (extending bedtime to 8.5
hours) showed a significant decrease in energy intake compared
with habitual sleepers (< 6.5 hours). The change in sleep duration
was inversely correlated with the change in energy intake, sug-
gesting that improving and maintaining healthy sleep duration
could be part of obesity prevention and weight loss programs.28

Another observation in the present study is that 24-hour uri-
nary potassium excretion is associated with PSQI global score
and presence of poor sleep quality in women participants in
sex-specific analysis. Consistently, in a large population-based
study, the potassium component of the Dietary Approaches to
Stop Hypertension score was inversely associated with sleepi-
ness and sleep disturbance among women.20 Moreover, in a
group of young Japanese women, later sleep timing (later mid-
point of sleep) was significantly associated with a lower
energy-adjusted intake of nutrients including potassium.38

However, others did not report such sex-specific differences in
the association of nutrient intake, including potassium, and
changes in sleep quality.13,14 Simultaneously, in a previous
study performed in patients with hypertension, a significantly
strong correlation was identified between serum potassium and
rapid eye movement sleep stage in men.21 These inconsisten-
cies may be associated with differences in risk factors of sleep
quality between the sexes. For instance, stress (depression) and
physical activity are risk factors for poor sleep quality in
women,39 and alcohol consumption is a risk factor in men.40 In
addition, a small study sample of men may be another possible
factor for the present observation. Although 24-hour urinary
potassium excretion is more likely to affect sleep quality in

Figure 1—Flow chart of selection participants.

Excluded N= 219 (Urine sample does not meet the standard)

Qualified 24-hour urine sample N=735

Excluded N=26 (missing data on 24-hour urine creatinine

n=24, and body weight n=2)

24-hour urine sample collected N=954

Excluded N=8 (Incomplete PSQI data )

Analytical participants for the study, N=727

Participants: multistage proportional random sampling method N=1147

24-hour urine samples N=980 (response rate 85.4%)

Excluded N=167 (advanced age=17, pregnancy=11, 

menstruation=23, disabled=9, and unwillingness=107)
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women, the causal pathway of the two is unclear. Additional
studies are required to investigate the underlying mechanisms
that link 24-hour urinary potassium excretion, sex, and sleep
quality.

A key strength of this study is the objective measurement of
potassium excretion using 24-hour urine samples, which may
be more beneficial than food frequency methods or questionnaire
survey methods. In addition, the present study was conducted in
the general population, which may power the extrapolation of the
results. However, the present study has several limitations. First,
the cross-sectional nature of the study did not allow a causal

relationship to be drawn between 24-hour urinary potassium
excretion and sleep quality. However, major observations are
consistent with those of previous studies. Second, SDB was
assessed using the NoSAS score and not objective measurements
such as polysomnography, which may have introduced some
bias to the results considering its subjectivity. The NoSAS score
has shown high sensitivity (79%) and specificity (69%) for SDB
screening, compared with polysomnography, and has been vali-
dated in a Chinese population.41–43 Third, it is not feasible to per-
form polysomnography in population-based studies due to its
cost and technique dependence. Potassium excretion or intake

Table 1—Characteristics of the study population according to median of 24-hour urinary potassium (mmol/L).

Characteristics Total 24-h UK < 24.8 mmol/L 24-h UK ≥ 24.8 mmol/L t,Z,x2/P

N 727 366 361

Age (years) 48.7 (35.5,56.1) 50.8 (38.6,56.8) 47.0 (34.0,55.0) –2.88/0.004

Sex (men, %) 276 (38.0) 130 (35.5) 146 (40.4) 1.87/0.171

Ethnicity (Han/others) 338/389 121/245 217/144 53.46/< 0.001

Education (> senior high, n,%) 170 (23.4) 79 (21.6) 91 (51.2) 1.33/0.143

Occupation (working, n,%) 599 (82.3) 300 (82.0) 299 (82.5) 0.09/0.578

Cigarette consumption (n, %) 153 (21.2) 71 (19.6) 82 (22.8) 1.16/0.317

Alcohol intake (n, %) 309 (42.7) 131 (35.8) 178 (49.3) 13.58/< 0.001

BMI (kg/m2) 26.2 ± 4.4 26.1 ± 4.2 26.5 ± 4.8 –0.02/0.984

BMI: 25–30 kg/m2 361 (49.4) 171 (46.7) 190 (52.6) 3.47/0.176

BMI: ≥ 30 kg/m2 138 (19) 78 (21.3) 60 (16.6)

Abdominal circumference (cm) 92.0 (82.9,99.5) 91.8 (82.0,99.9) 92.0 (83.1,99.0) –0.51/0.639

Abdominal obesity (n, %) 382 (52.4) 189 (51.6) 193 (53.5) 0.24/0.623

Hypertension (n, %) 178 (24.7) 104 (28.4) 74 (20.5) 6.16/0.013

Antihypertensive agent intake (n,%) 132 (18.2) 80 (21.9) 52 (14.4) 6.79/0.009

Systolic blood pressure (mm Hg) 125.0 (114.7,139.0) 127.0 (115.0,141.7) 122.3 (113.9,136.1) –2.49/0.013

Diastolic blood pressure (mm Hg) 79.3 (72.3,88.7) 80.3 (71.6,89.3) 78.3 (72.7,86.8) –0.85/0.398

Fasting blood glucose (mmol/L) 5.1 (4.6,5.8) 5.0 (4.5,5.7) 5.2 (4.6,5.9) –2.54/0.011

Diabetes (n, %) 61 (9.7) 36 (11.0) 25 (8.3) 1.34/0.282

Serum total cholesterol (mmol/L) 4.5 (3.8,5.2) 4.5 (3.8,5.3) 4.5 (3.8,5.2) –0.68/0.497

Serum triglyceride (mmol/L) 1.1 (0.7,1.6) 1.0 (0.7,1.5) 1.2 (0.8,1.8) –3.48/0.001

Dyslipidemia (n, %) 150 (24.1) 75 (23.3) 75 (24.9) 0.23/0.641

No-SAS score 5.0 (3.0,7.0) 5.0 (3.0,7.0) 4.0 (3.0,7.0) –1.09/0.276

Sleep-disordered breathing (n, %) 135 (18.6) 70 (19.1) 65 (18.0) 0.15/0.704

Self-assessed anxiety (n, %) 77 (10.6) 42 (11.5) 35 (9.7) 0.61/0.738

Self-assessed depression (n, %) 113 (15.6) 68 (18.6) 45 (12.6) 5.03/0.031

Serum creatinine (mmol/L) 68.0 (53.9,86.1) 66.7 (53.3,83.4) 69.2 (54.0,89.0) –1.34/0.181

eGFR (mL/min*1.73 m2) 100.8 (76.4,133.5) 100.1 (77.9,128.7) 106.5 (74.5,141.9) –0.92/0.357

24-Hour urinary sodium (mmol) 151.7 (108.8,202.7) 157.3 (112.1,210.7) 150.0 (105.9,198.3) –1.20/0.230

24-Hour urinary potassium (mmol/L) 24.8 (18.3,32.8) 18.3 (14.9,21.3) 32.9 (29.0,39.0) –23.32/< 0.001

24-Hour urinary creatinine (mmol) 8.5 (6.7,10.8) 7.9 (6.0,10.0) 9.1 (7.2,1.7) –5.95/< 0.001

24-Hour urine volume (L) 1.25 (0.93,1.63) 1.47 (1.17,1.87) 1.07 (0.87,1.34) –11.45/< 0.001

Continuous variables are presented as means ± SDs (M ± SD) and were analyzed using t test if normally distributed, otherwise, presented as median (25th,
75th percentile) and analyzed by Mann-Whitney U test. Categorical variables were expressed as proportion (%) and frequency (n), in which ordinal variables
were analyzed with U test or H test and others were analyzed using Chi-square test. BMI = body mass index, eGFR = estimated glomerular filtration rate,
Na/K = sodium to potassium ratio, SAS, self-rating anxiety scale, SD = standard deviation, UK = urinary potassium.
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Table 2—Comparison of PSQI score and prevalent poor sleep quality by median of 24-hour urinary potassium and sensitivity analysis.

Total 24-h UK < 24.8 mmol/L 24-h UK ≥ 24.8 mmol/L x2/P

Total 727 366 361

Global PSQI score 5 (3,8) 6 (3,8.3) 5 (3,8) –2.550.011

Poor sleep quality (n,%) 339 (46.6) 187 (51.7) 152 (42.2) 6.41/0.011

Men 274 128 146

Global PSQI score 4 (3,7) 4 (2.3,7.0) 4 (3,6) –0.39/0.695

Poor sleep quality (n,%) 100 (36.5) 49 (38.3) 51 (34.9) 0.33/0.327

Women 448 234 214

Global PSQI score 6 (3,9) 6 (4,9) 5 (3,8) –2.51/0.012

Poor sleep quality (n,%) 239 (53.3) 138 (59.0) 101 (47.2) 6.23/0.008

Sensitivity Analysis by Exclusion of Antihypertensive Agent Takers

Total 595 286 309

Global PSQI score 5 (3,8) 5 (3,8) 5 (3,7) –1.91/0.028

Poor sleep quality (n,%) 285 (45.0) 135 (47.7) 124 (40.3) 3.32/0.047

Men 221 99 122

Global PSQI score 4 (2,7) 4 (2,7) 4 (2.8,6) –0.03/0.974

Poor sleep quality (n,%) 75 (34.2) 33 (34.0) 42 (34.4) 0.004/0.533

Women 374 187 187

Global PSQI score 5 (3,8) 6 (4,8) 5 (3,7.3) –2.08/0.038

Poor sleep quality (n,%) 184 (49.5) 102 (54.8) 82 (44.1) 5.30/0.024

PSQI = Pittsburgh Sleep Quality Index, UK = urinary potassium.

Table 3—Associations between 24-hour urinary potassium and sleep quality by logistic regression (OR, 95% CI, P).

Unadjusted Model Model 1 Model 2

Total

24-h UK ≥ 24.8 mmol/L Ref Ref Ref

24-h UK < 24.8 mmol/L 1.46 (1.09,1.96), P = .011 1.50 (1.01,2.23), P = .045 1.50 (1.01,2.24), P = .045

Men

24-h UK ≥ 24.8 mmol/L Ref Ref Ref

24-h UK < 24.8 mmol/L 1.16 (0.71,1.90), P = .566 1.25 (0.64,2.44), P = .519 1.22 (0.62,2.39), P = .570

Women

24-h UK ≥ 24.8 mmol/L Ref Ref Ref

24-h UK < 24.8 mmol/L 1.68 (1.11,2.34), P = .013 1.65 (1.00,2.70), P = .048 1.65 (1.01,2.71), P = .047

Sensitivity Analysis by Exclusion of Antihypertensive Agent Takers

Total

24-h UK ≥ 24.8 mmol/L Ref Ref Ref

24-h UK < 24.8 mmol/L 0.74 (0.53,1.02), P = .069 1.56 (1.00,2.42), P = .047 1.56 (1.00,2.42), P = .047

Men

24-h UK ≥ 24.8 mmol/L Ref Ref Ref

24-h UK < 24.8 mmol/L 0.98 (0.52,1.72), P = .950 1.08 (0.53,2.23), P = .825 1.08 (0.51,2.25), P = .849

Women

24-h UK ≥ 24.8 mmol/L Ref Ref Ref

24-h UK < 24.8 mmol/L 1.55 (1.02,2.32), P = .038 1.56 (1.00,2.40), P = .047 1.67 (1.00,2.77), P = .050

Model 1 was adjusted for age, sex, education status, occupation, smoking status, alcohol assumption, systolic blood pressure, waist circumference,
dyslipidemia, diabetes mellitus, estimated glomerular filtration rate, 24-hour urine Na concentration, and anxiety and depression status. Model 2 was further
adjusted for sleep-disordered breathing on the basis of model 1. CI = confidence interval, OR = odds ratio, Ref = reference, UK = urinary potassium.
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was assessed using a single-day sample, which may not be reflec-
tive of participants’ usual dietary intake or pattern due to seasonal
or daily variations in urinary potassium excretion and may bias the
association of the two toward null. Fourth, urine samples were col-
lected on weekdays and weekends, and from spring to summer,
which may help decrease the interpersonal variability at popula-
tion level. Fifth, data were not collected on dietary habits, which
might have been changed during the sample collection period;
therefore, there may have been false estimates of the real potas-
sium intake status of the population and this may have biased the
association between potassium intake and sleep quality. Sixth, this
study was carried out in a specific country, and the results need to
be studied further in other countries and populations.

CONCLUSIONS

These results suggest that low potassium intake, indicated by
lower potassium excretion, is associated with poor sleep quality
in the general population, especially among women. Therefore,
additional research is necessary to clarify the effect of increas-
ing potassium intake to improve sleep quality.

ABBREVIATIONS

BMI, body mass index
BP, blood pressure
CI, confidence interval
NoSAS score, Neck circumference Obesity, Snoring, Age,

Sex score
OR, odds ratio
PSQI, Pittsburgh Sleep Quality Index
SAS, self-rating anxiety scale
SDB, sleep-disordered breathing
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