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SLEEP QUALITY OF CHINESE WOMEN IN THE POSTMENOPAUSAL PERIOD
WITH DIAGNOSED BONE MINERAL DENSITY DECREASE
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Introduction. Studies indicate a high prevalence of poor sleep quality among postmenopausal women
diagnosed with osteoporosis. Emerging evidence suggests a complex relationship between sleep and bone
health, with specific considerations for postmenopausal Chinese women.

The aim of the study - to analyze sleep quality indicators of Chinese postmenopausal women with
osteopenia and osteoporosis and to identify factors influencing them.

The main part. The study included 80 postmenopausal women with diagnosed osteopenia and osteoporosis.
To determine the quality of sleep we used a validated questionnaire and scales from officially available sources
“Pittsburgh Sleep Quality Index (PSQI)”. The total assessment of the quality of sleep of postmenopausal women
showed poor sleep quality in respondents with low bone mineral density, while the quality of sleep was
significantly lower in women with diagnosed osteoporosis compared to the group with osteopenia (p=0.034).
It was found that in postmenopausal women with reduced BMD, those with poor sleep quality predominated,
in particular, 32.8 % of those with diagnosed osteopenia and 77.3 % of those with osteoporosis had poor sleep
quality. Our findings highlight several key factors that negatively influence sleep quality in postmenopausal
women with diminished bone health: advanced age, extended duration of menopause, increased comorbidity
burden and higher body mass index.

Conclusions. Our findings indicate that advanced age, longer duration of menopause, increased comorbidity
burden (notably cardiovascular issues and overweight/obesity), and higher BMI are key factors contributing to
poor sleep in this population. These results emphasize the complex interplay of these elements and the critical
need for comprehensive assessment and management of sleep disturbances in postmenopausal women with
diminished bone health.
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SIKICTh CHY KUTAVICHKHX )KIHOK V HOCTMEHOHAY3MBHHﬂ ITEPIOJ
3 AIATHOCTOBAHHUM 3MEHINEHHAM MIHEPAJIBHOI HIUVIBHOCTI
KICTKOBOI TKAHUHH

Xyunpans CyHs, JI. II. Ma3yp, M. I. Mapyuiak

TepHONINbCLKUL HAUIOHAALHULL MeOUUHULL YHigepcumem
imeHi I. . Topbauescbko2o MO3 YkpaiHu

Beryn. JlocmipkeHHS BKa3ylTh Ha BUCOKY IIOIIMPEHICTh HU3BKOI SKOCTI CHY Cepef >KIHOK Yy IIOCTMEHO-
naysaJbHUH I1epiof] 3 [iarHOCTOBAaHUM OCTeOII0po30M. HOBI faHi CBifYaTh PO CKIAJHUN B3a€MO3B’I30K MiK
CHOM 1 37J0pOB’IM KiCTKOBOI TKAaHUHU 3 ypaXyBaHHIM 0COOJMBOCTEH II0CTMeHOIIay3aJIbHOIO Ilepiofy KUuTau-
CHKUX KIHOK.

MeTa po6OTH — IpoaHalisyBaTHU ITI0Ka3HUKHU SKOCTi CHY KUTaHChKUX >KiHOK y IIOCTMeHOIIay3aJbHUM 1epi-
0/1 3 larTHOCTOBAHUMU OCTEOIIEHI€I0 Ta 0CTEOIIOPO030M i BUIBUTU GaKTOPH, 110 Ha HUX BILJINBAIOTh.

OcHOBHa 4YacTHUHA. Y JOCIIIPKeHH] B3syId y4acTh 80 >KIHOK y ITIOCTMeHOIIay3ajJbHUM I1epiof 3 AiarHOCTOBa-
HUMMU OCTEeOIIeHi€0 Ta OCTEOIIOPO30M. /IJI1 BU3HAUeHHs SIKOCTi CHY BUKOPHUCTOBYBAJIU BaJIilU30BaHUU OIIU-
TyBaJIbHUK Ta IIKaJIX 3 0QillifiHO JOCTYIHUX pKepes «IIiTTcOyp3bKUM iHeKC AKOCTi cHy» (PSQI). 3arasnbHa
OIiHKa SIKOCTI CHY JKiHOK y IIOCTMeHOIIay3aJbHUH I1epiof IT0Kasajla HU3bKY SIKIiCTh CHY B PeCIIOHZeHTOK 3 Ma-
JIOK0 MiHepaJIbHOI0 IIUIBHICTIO KiCTKOBOI TKAHWHM, a B KIiHOK 3 [iarHOCTOBaHUM OCTEOIIOPO30M SKICTh CHY
OyJia JOCTOBIPHO HUPKYOK IOPIBHSIHO 3 IPYIIOK0 >KIHOK 3 ocTeolleHiero (p=0,034). BcTaHOBJIEHO, 1110 Cepes, xKi-
HOK y IIOCTMeHOIIay3aJbHHUM I1epio/ 3i 3MeHIIIeHO MiHepaJbHOK IIiJIbHICTIO KICTKOBOI TKAHUHU IlepeBaka-
JIK 0C0OM 3 HU3BKOK SKICTIO CHY, 30KpeMa 32,8 % 3 iarHOCTOBAaHOI OCTeoIleHiero Ta 77,3 % 3 0CTeoII0po3oM,
SIKi MaJId HU3BKY SKICThb CHY. Pe3ysibTaTH HaIIMUX JOCIZPKeHb BKa3ylTh Ha KijJbKa KJIYOBUX QaKTOPIB, AKi
HeraTMBHO BIUJIMBAIOTh Ha AKICTh CHY JKIHOK y IIOCTMeHOIIay3aJIbHUM Ilepiof 31 3MeHIIIeHOH MiHepaJbHOI0
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IIIBHICTIO KiCTKOBOI TKAaHUHU: IIOXUJINH BIK, IIOL0BXKEHY TPHUBAJIICTh MeHOIIay3H, 301IbIIIeHHS KIIBKOCTI Cy-

IIYTHIX ITaTOJIOTIM Ta BUIIUY iHIeKC MacH Tija.

BucHOBKH. Pe3ysibTaTy HAIUX JOCJII/KEHDb CBiYaTh IIPO Te, 110 CTAPILIUY BIK, 6iJbIIa TPUBAJIICTh MEHO-
naysy, 3bLIbIIeHHs KUTBKOCTI KOMOp6igHOCTel (30KpeMa, CeplieBOo-CyJMHHUX 3aXBOPIOBaHb 1 HAIMIpHOI Macu
Tisa/0>KUpiHHA) Ta BUIUY iHIEKC MacH Tijla € KIIYOBUMHU GaKTOpaMy, Kl CIPUSIOTh 3HIDKEHHIO SIKOCTI CHY
1iei rpynu HacesleHHS. Taki pe3y/JIbTaTH IiIKPeCII0I0TH CKIAaJHUM B3a€MO3B’I30K IIUX eJIeMeHTIB i rocTpy I1o-
Tpeby B KOMILJIEKCHIN OITiHII Ta JIIKyBaHHI IIOPYIIeHb CHY KIiHOK y II0CTMeHOIIay3aJbHUH IIepiof 31 3MeHIIIe-

HOI0 MiHepaJIbHOI0 IIIbHICTIO KICTKOBOI TKAHUHU.

KiIrouoBi c0Ba: MeHoIlaysa; MiHepaJibHa LIUIBHICTH KiCTKOBOI TKaHWHU; OCTEOIIOPO3; BiK; IHAEKC MacH

Tija; 0O’KUPIHHY; CYIIyTHI 3aXBOPIOBaHHSL.

Introduction. Menopause, defined as the
permanent cessation of menstruation, marks a
significant physiological transition in a woman'’s life,
characterized by a decline in ovarian function and
fluctuating, then persistently low, levels of reproductive
hormones, primarily estrogen and progesterone
[1]. This hormonal shift is associated with a range
of symptoms, including vasomotor symptoms like
hot flashes and night sweats, mood disturbances
(anxiety, depression), and musculoskeletal pain [2].
Sleep disturbances are among the most frequently
reported complaints during the menopausal transition
and in postmenopause, with prevalence rates ranging
from 35 % to 60 % in postmenopausal women,
significantly higher than in premenopausal women
[3]. Untreated sleep disorders in this population carry
substantial risks, including increased susceptibility to
cardiovascular disease, diabetes, obesity, and impaired
cognitive function [4, 5].

Studies indicate a high prevalence of poor sleep
quality among postmenopausal women diagnosed
with osteoporosis. For instance, one study found that
85.8 % of postmenopausal women with osteoporosis
reported poor sleep quality [6]. While some research
has shown a weak negative correlation between the
duration of osteoporosis and sleep quality, direct
associations between sleep quality and bone mineral
density (BMD) have yielded conflicting results across
studies [6, 7]. Some studies suggest that decreased
sleep quality is associated with reduced BMD, while
others report no significant relationship [7, 8]. However,
a large study within the Women’s Health Initiative
found that short sleep duration (<5 hours/night) was
associated with lower BMD and an increased risk of
osteoporosis [9]. In China, with its large aging female
population, understanding these health challenges
is particularly crucial. Research indicates that sleep
disturbances are highly prevalent among older adults
in China, affecting nearly half of the elderly population

[10]. Similarly, osteoporosis is a major public health
concern in Chinese women, leading to increased
fracture risk and impaired quality of life [11]. Emerging
evidence suggests a complex relationship between
sleep and bone health, with specific considerations for
postmenopausal Chinese women.

The aim of our study was to analyze sleep quality
indicators of Chinese postmenopausal women with
osteopenia and osteoporosis and to identify factors
influencing them.

The main part. The study included 80
postmenopausal women with diagnosed osteopenia
and osteoporosis. In addition to the use of conventional
examination methods, the structural and functional
state of bone tissue and the degree of osteopenic
changes were studied using a two-photon X-ray
absorptiometer DPX-A (Lunag Co., USA). To detect
changes in bone mineral density (BMD) in the lumbar
spine, densitometry of the L1-L4 vertebrae was
analyzed.

Anthropometric parameters (height, body weight,
waist circumference) were measured and evaluated,
and body mass index (BMI, kg/m?) was calculated and
interpreted according to WHO recommendations:
normal body weight - 20.0-24.9 kg/m?; overweight and
obesity - 25.0 kg/m? and above.

To determine the quality of sleep we used a validated
guestionnaire and scales from officially available
sources “Pittsburgh Sleep Quality Index (PSQI)” [12].
The main purpose of this tool is to assess the subjective
quality of sleep and the occurrence of sleep disorders.
The questionnaire consisted of 10 questions, which
included 7 components: 1) subjective quality of sleep;
2) sleep latency; 3) sleep duration; 4) effectiveness of
habitual sleep; 5) sleep disturbances; 6) use of sleeping
pills; 7) daytime disturbances. Each component can be
scored on a scale from 0 to 3, where 0 means very good
quality and 3 means very poor quality. The maximum
score of the instrument is 21 points; a score of >5



indicates that the patient has great difficulty with at
least two components or moderate difficulty with more
than three components, so the higher the score, the
worse the quality of sleep. The internal consistency of
the scales of the Pittsburgh Sleep Quality Index (PSQI)
questionnaire was tested using Cronbach’s a method.
If the Cronbach’s a coefficient is <0.5, the questionnaire
is unreliable, if a=0.5, the quality of the questionnaire
is poor, a>0.6 - questionable, a>0.7 - sufficient;
a>0.8 - good and a>0.9 - very good. In our study, the
Cronbach’s a coefficient for PSQI was a = 0.78.

The statistical analysis of the study results was
carried out with the help of computer software using
Microsoft Office Excel and Statistica 7.0.

The total assessment of the quality of sleep of
postmenopausal women showed poor sleep quality in
respondents with low bone mineral density, while the
quality of sleep was significantly lower in women with

diagnosed osteoporosis compared to the group with
osteopenia (p=0.034) (Table 1).

Table 1. Total sleep quality index of postmenopausal
women according to PSQI Score

) Normal . .
Indicator BMD Osteopenia | Osteoporosis p
Total 3(1;7) 8(5 11) 12(9;16) | 0.034*
number
of points

Note. * - statistically significant difference.

The respondents were divided into subgroups
according to the PSQI Score and BMD status (Fig.).
It was found that in postmenopausal women with
reduced BMD, those with poor sleep quality
predominated, in particular, 32.8 % of those with
diagnosed osteopenia and 77.3% of those with
osteoporosis had poor sleep quality.
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Fig. Percentage of postmenopausal women with good and poor sleep quality depending on BMD.

It was found that the quality of sleep is influenced by
the age of patients (Table 2). Thus, the age of patients
with poor sleep quality in women with osteopenia (by
9.87 %) and osteoporosis (by 10.71 %) was found to
be significantly higher than in the group of patients
with good sleep quality. It is worth noting that in
postmenopausal women with normal BMD, the age
of patients was almost the same with different sleep
quality.

Table 2. Dependence of sleep quality on the age of the
respondents included in the study

) Women with | Women with
Women with diagnosed diagnosed
Indicator | normal BMD 8 . & .
(n=20) osteopenia | osteoporosis
(n=20) (n=40)
Good sleep | 54.48 £3.16 | 56.36 +3.52 | 60.14 +2.97
quality
Poorsleep | 57.12+4.98 | 61.92+3.11 | 66.58 +4.61
quality
p p>0.05 p<0.05* p<0.05*

Note. * - statistically significant difference.
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Analysis of the duration of menopause showed
that sleep quality deteriorates in women with reduced
BMD, with worse sleep quality in osteoporosis (Table 3).
Thus, the duration of menopause in patients with
poor sleep quality with osteopenia (by 38.59 %) and
osteoporosis (by 65.53 %) was found to be significantly
longer than in the group of patients with good sleep
quality. As women age and progress further into the
postmenopausal period, hormonal changes (especially
estrogen decline) become more pronounced, impacting
both sleep architecture and bone metabolism [13]. The
Study of Women’s Health Across the Nation (SWAN)
found that sleep quality and quantity decline as women
transition through menopause [14]. This aligns with
our data showing older age and longer menopausal
duration correating with poorer sleep in women with
osteopenia and osteoporosis.

Table 3. Dependence of sleep quality on the duration
of menopause among the respondents included

in the study
Women with | Women with
Women - .
) . diagnosed diagnosed
Indicator | with normal osteopenia | osteoporosis
BMD (n=20) (n=20) (n=40)
Good sleep | 3.52+2.11 5.96 +3.18 6.15+2.25
quality
Poor sleep 5.37 +3.09 8.26+4.26 | 10.18+3.74
quality
p p>0.05 p<0.05* p<0.05*

Note. * - statistically significant difference.

Comorbidity analysis indicates the prevalence of
poor sleep quality among women with diagnosed
osteopenia and osteoporosis and 2 or more
comorbidities (Table 4). At the same time, among
women with osteopenia and osteoporosis and
comorbidity (=2), the percentage of patients with poor
sleep quality was 10 % and 25 % higher, respectively.
In the structure of comorbidity of patients with
osteopenia and osteoporosis and poor sleep quality

(n=39), cardiovascular diseases (coronary heart disease
(30.77 %) and arterial hypertension (43.59 %)) and
overweight (48.72 %) prevailed. This suggests a complex
interplay where multiple health issues collectively
impair sleep. Specifically, cardiovascular diseases
and obesity are frequently comorbid with both poor
sleep and osteoporosis, creating a complex web of
interconnected health issues [15]. Research suggests
that systemic inflammation, often associated with these
comorbidities, can negatively impact both sleep and
bone health [16].

Given the high prevalence of overweight among the
patient cohort, we found a significantly higher BMI in
patients with poor sleep quality with osteoporosis (by
33.21 %) compared to the group of patients with good
sleep quality (Table 5). It is worth noting that in patients
with poor sleep quality and diagnosed osteopenia
and osteoporosis, BMI was significantly higher than
in women with normal BMI by 39.56 % and 72.79 %,
respectively. This indicates that excess weight may
be a significant contributor to sleep disturbances in
women with compromised bone health. While obesity
can sometimes lead to higher BMD due to increased
mechanical loading, it also contributes to systemic
inflammation and metabolic disturbances that can
negatively affect sleep [17]. Studies have shown a
correlation between higher BMI and worse sleep quality
in postmenopausal women [18]. This suggests that
while BMI's direct effect on BMD can be complex,
its negative impact on sleep quality is clearer in this
population.

Our findings highlight several key factors that
negatively influence sleep quality in postmenopausal
women with diminished bone health: advanced
age, extended duration of menopause, increased
comorbidity burden and higher body mass index.
Our results emphasize the critical need for healthcare
professionals to assess and address sleep quality as
an integral part of managing postmenopausal women,
especially those with osteopenia or osteoporosis.

Table 4. Dependence of sleep quality on the number of comorbidities among postmenopausal women

) Women with normal BMD Women with diagnosed Women with diagnosed
Indicator /number (n=20) osteopenia (n=20) osteoporosis (n=40)
of comorbidities
1 2 >3 1 2 >3 1 2 >3
Good sleep quality | 8(40%) | 4(20%) | 2(10%) | 3(15%) | 5(25%) | 1(5%) |5(125%)| 4(10 %) 0
Poor sleep quality | 1(5%) 1(5%) | 4(5%) 1(5%) | 7(35%) | 3(15%) 2(5%) |[19(47.5%) | 10 (25 %)




Table 5. Dependence of sleep quality on body mass
index among respondents included in the study

. Women with | Women with
Women with diagnosed diagnosed
Indicator | normal BMD 8 ) & )
(n=20) osteopenia | osteoporosis
(n=20) (n=40)
Good sleep | 19.46 +2.24 | 22.31+3.42 | 24.36 £ 2.11
quality
Poorsleep | 18.78+3.12 | 26.21 £3.18 | 32.45+3.47
quality
p p>0.05 p>0.05 p<0.05*

Note. * - statistically significant difference.
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