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Musculoskeletal pain (MSP) is one of the most severe complaints in women undergoing menopause. The prevalence of MSP varied
when taking the menopausal state and age factor into consideration. This study investigated the prevalence of MSP in
perimenopausal women and its association with menopausal state. The MEDLINE, Embase, Web of Science, and PubMed
databases were searched from inception to July 2020, and 16 studies were retrieved for the current meta-analysis. The primary
outcome measure was the MSP Odds Ratio (OR). The estimated overall prevalence of MSP among perimenopausal women was
71% (4144 out of 5836, 95% confidence interval (CI): 64%-78%). Perimenopausal women demonstrated a higher risk for MSP
than premenopausal ones (OR: 1.63, 95% CI: 1.35-1.96, P = 0:008, I2 = 59:7%), but similar to that in postmenopausal ones (OR:
1.07, 95% CI: 0.95–1.20, P = 0:316, I2 = 13:4%). The postmenopausal women were at a higher risk of moderate/severe MSP than
the premenopausal ones (OR: 1.45, 95% CI: 1.21-1.75, P = 0:302, I2 = 16:5%) or the perimenopausal ones (OR: 1.40, 95% CI:
1.09–1.79, P = 0:106, I2 = 55:4%). In conclusion, the perimenopause is a state during which women are particularly predisposed
to develop MSP. As to moderate to severe degrees of MSP, the odds increase linearly with age, from premenopause to peri- and
then to postmenopause.

1. Introduction

Musculoskeletal pain (MSP) poses a heavy burden on both
medical expenses and patients’ qualities of lives and affects
over half of the female population at midage [1–4]. Generally,
MSP is a predominant manifestation of musculoskeletal dis-
orders (MSDs) and involves soft tissues including muscles,
tendons, and nerves [5]. However, such an association is
not necessarily true when it comes to perimenopausal
women. In clinical settings, menopausal states are defined
according to the State of Reproductive Aging Workshop

(ATRAW) criteria, which are based on the menstrual history
of the women. The premenopausal state is defined as with
regular cycles of stable cycle length (21-35 days). A perimen-
opausal woman is confirmed if her menstrual cycles have
been irregular for over one year or her last menstrual period
occurred at least 2 but less than or equal to 11 months amen-
orrhea. Women who had not menstruated for at least 12
months are considered at the postmenopausal state [6].
Previously, MSP was listed as one of the predominant meno-
pausal symptoms, together with others, including hot flashes,
mood changes, and depression [4, 7, 8].
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Although MSP is one of the salient symptoms that occur
during menopausal phases [9], its prevalence varies among
midlife women at different menopausal states, especially in
the transition between the perimenopausal and postmeno-
pausal states. In some studies, it was reported that the preva-
lence of musculoskeletal pain reached the peak at the early
postmenopause state [3], while MSP prevalence was reported
to increase along the perimenopause phase [10]. While in
another study encompassing large middle-aged women, a
significant salience in theMSP prevalence was observed espe-
cially in peri- and postmenopausal women, and the MSP was
significantly associated with menopausal state [11].

Although menopausal women complaining of MSP took
up a large proportion of outpatient visits, yet, the majority of
them turned out to have no significant imaging findings in
magnetic resonance imaging (MRI). They often did not
require specific medical interventions. As is illustrated in
one study investigating the sex-based differences in the con-
sequences of MSP, menopausal women in the queue fre-
quently reported the necessity of healthcare due to MSP,
but rarely involving work- or disability-leave [12]. Mean-
while, a direct relationship was proposed between the meno-
pause state and the MSP intensity [13]. When pain intensity
was differentiated as mild, moderate, and severe degrees,
MSP prevalence was showed a different pattern among three
menopausal states.

Despite all these reported data, it remains ambiguous in
terms of the relationship between the MSP prevalence and
menopausal states. In addition to the menopausal states, both
health state and health-related behavioral factors including
smoking, Body Mass Index (BMI), and depression were
associated with MSP [14–16].

Thus, we attempted to investigate whether the meno-
pausal state is an independent factor for the MSP. We
assigned premenopausal women as the control group to mea-
sure the basic MSP prevalence. Given the lack of longitudinal
investigations on the MSP prevalence, we undertook a meta-
analysis based mainly on the cross-sectional studies. The sys-
tematic review and meta-analysis were conducted to investi-
gate (1) the overall MSP prevalence in perimenopausal
women and (2) the association between the menopausal state
and the MSP prevalence.

2. Methods

2.1. Search and Selection of Relevant Studies. We performed
the literature search without language restriction using the
MEDLINE (Ovid), Embase (Elsevier), Web of Science, and
PubMed databases from the inception to July 2020. Data-
bases were queried for studies conducted on the basis of men-
opausal symptoms andMSP.Menopausal states were classified
as premenopausal, perimenopausal, or postmenopausal ones
according to the ATRAW criteria. Combinations of search
terms “musculoskeletal pain” and “muscle or joint pain” with
“climacteric”, “menopause”, and “female hormones” have
been used. Exclusion terms as “premature ovarian failure”
were applied with the restriction “human” and “female”.
Complete search algorithms for each database were available
in the Database Search Algorithms supplement section.

Studies were included in the qualitative review if they met
the following criteria: (1) those containing primary data of
women sufficient for meta-analysis; (2) those using the
STRAW criteria to define menopausal states [16]; (3) those
reporting at least one estimated MSP prevalence for the
whole course of menopause or MSP prevalence of any men-
opausal states; and (4) those passing critical appraisal. In
addition, studies reporting on the prevalence of MSP were
only included if the pain was assessed using a previously val-
idated instrument or a de novo instrument designed by occu-
pational medicine experts. We excluded studies without
differentiating the menopausal state or with irrelevant PICO
records. Articles were also excluded if they were reviews, edi-
torials, or case reports. All retrieved articles were carefully
read, and citations were screened for articles missed during
the searching procedure. Besides, the principal investigators
of ongoing trials were contacted about imminent
publications.

2.2. Data Extraction and Quality Assessment. Data from
each study reporting the estimates of prevalence were ini-
tially extracted. The extracted data contained the following
items: study design, geographic location, sample size, mean
age of the subjects, and instruments used for diagnosis or
screening. Instruments used to evaluate diagnosis and pain
were recorded as well. We extracted data (prevalence of
menopausal symptoms at different menopausal states) for
MSP-associated symptoms or complaints by the meno-
pausal state, with the premenopausal state being the refer-
ent group in all cases. Pain symptoms were assessed by
questionnaires including in the standardized measurement
scales MRS and MENQOL. For studies using the de novo
instruments, the diagnosis of MSP was made on the pres-
ence of chronic muscle or joint pain in the past 4 to 6
weeks. Data extracted from each study reported outcomes
of ergonomics assessments or interventions, such as body
mass index (BMI) and geographic location. The checklist
of critical appraisal obtained from the 2014 Reviewers’
Manual published by the Joanna Briggs Institute was used
to assess the quality of each study that reported the
estimation of prevalence (Table S1).

Publication bias was assessed using the approach pro-
posed by Egger’s group [17]. The Egger’s approach was based
on the funnel plot in which the standardized effect estimation
was regressed on a measure of the precision (1/SE).

2.3. Data Analysis. The Meta-analysis of Observational Stud-
ies in Epidemiology (MOOSE) guidelines were followed in
the current study. A software program (StataMP 14) [18,
19] was utilized for all statistical analyses. The primary out-
come was calculated using the odds ratio (OR) of meno-
pausal state for MSP. Considering the remarkable
heterogeneity between studies, random effect models [20]
were used to estimate the overall summarized (log) odds
ratios and 95% confidence interval (CI) of the menopausal
state on MSP symptoms.

Possible heterogeneity was assessed by using the I2 and
was assessed for statistical significance using the Q statistic.
A significant difference was considered at P < 0:05. The
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objective to study this topic was driven by questions from
patients in the target population on their odds on MSP.

3. Results

The search returned 4710 unique items. Most were discarded
due to irrelevant records or involving MSP in the general
population (N = 5836). Others were discarded due to a lack
of primary data of interest (n = 126) or the lack of a valid
and reliable instrument used for evaluation (n = 56). Sixteen
studies met the inclusion criteria and were included in the
current study, among them, 2 were longitudinal, and 14 were
cross-sectional. Among the 14 cross-sectional studies, 12
reported the MSP prevalence among women at menopausal
states (Figure 1). All the included studies were published
between 1997 and 2020 in 12 countries (Table 1).

3.1. Estimation of the MSP Prevalence in Perimenopausal
Women. MSP prevalence during perimenopause was
reported in 14 cross-sectional studies. All 14 studies mea-
sured menopausal symptoms (including MSP) using vali-
dated questionnaires. The estimated overall MSP prevalence
reached 71% (4144 of 5836) (95% confidence interval (CI):
64%-78%). Reported MSP prevalence ranged from 50% to
89%. The heterogeneity was considerable for all crude analy-
ses (I2 = 96:7%, Figure 2). Consequently, subgroup analyses
were performed by the measurement scales.

MSP-based questionnaire was used in four studies. De
novo questionnaires were used to ask subjects if they had
been distressed by chronic pain of the muscle or joint in
the past 4 to 6 weeks. For these studies, the estimated MSP
prevalence was 53% (95% CI: 49%-56%, I2 = 0:0%, P =
0:464).

The Menopause-specific Quality of Life Questionnaire
(MENQOL) scale was used in 3 studies [21]. For these stud-
ies, each of the domains included physical, psychological, and
sexual aspects. Women reported whether they had experi-
enced each symptom listed in the scale including muscle
and joint pain in the last 4 weeks. For these women, the esti-
mated MSP prevalence was 80% (95% CI: 73%-78%, I2 =
0:0%, P = 0:905).

The Menopause Rating Scale (MRS) was used in 7 studies
[22]. Women were asked whether they had experienced the
11 menopausal symptoms shown in the MRS, including
muscle and joint discomfort, in the previous month (30
days). Based on MRS, the estimated MSP prevalence was
77% (95% CI: 67%-87%, I2 = 97:9%, P < 0:001).

After evaluating the synthesized MSP prevalence and
heterogeneity in subgroup analysis, we found that the MSP
prevalence was higher when measured using MRS, and lower
with MENQOL or de novo instruments.

3.2. The MSP Prevalence among Different Menopausal States.
Two longitudinal studies described the odds ratios of MSP
during the perimenopause and the premenopause (total N
= 842) [9, 15]. The odds on the presence of MSP during
the perimenopause significantly increased when compared
to the premenopause (OR = 1:6, 95%, CI = 1:22 − 1:992, P
< 0:01). No between-study heterogeneity (P = 0:937) was
found, and thus moderate analyses were not performed.

The occurrence of MSP in the peri- and premenopausal
states was compared in 10 studies. Compared with women
in the premenopausal state, the odds on MSP in perimeno-
pause women were significantly higher than in premeno-
pausal women (Figure 3, OR = 1:63, 95% CI = 1:35 − 1:96,
P = 0:008, I2 = 59:7%). Significant between-study heteroge-
neity among studies was detected. The heterogeneity was

4512 irrelevant PICO records
excluded

126 lacking of data of interest,
case study or series excluded

56 without reliable instrument
or review excluded

16 included studies: no. of unique studies included in the qualitative analysis

72 eligibility: no. of full-articles assessed

198 screening 2: no. of abstracts screeened

4710 screening 1: no. of titles screened after deduplication

4710 records identified via databases: 2720 EMBASE (Elsevier), 88 PubMed (NCBI),) 95 Web of
Science, 1807 MEDLINE (Ovid)

Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Flow Diagram of the Systematic Literature Search
and Review Protocol. NCBI: National Center for Biotechnology Information; PICO: population, injury, or context.
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unrelated to the mean age of the participants or the question-
naire that was used. The occurrences of MSP in the perimen-
opause and postmenopausal women were compared in 13
studies. No significant difference in the odds of MSP was
noted between the peri- and postmenopausal women
(Figure 4, OR = 1:07, 95% CI = 0:95 – 1:20, P = 0:316, I2 =
13:4%). In this analysis, there was no significant between-
study heterogeneity, and moderator analysis was not
performed.

3.3. The Prevalence of Moderate/Severe MSP among Different
Menopausal States. The occurrences of moderate/severe MSP
in the peri- and premenopausal states were compared in 3
studies. The odds of moderate/severe MSP in perimenopause
women were significantly higher than those in the premeno-
pausal women (Figure 5, OR = 1:45, 95% CI = 1:21 − 1:75,
I2 = 16:5%). In this analysis, there was no significant
between-study heterogeneity (P = 0:302), and moderator
analysis was not performed.

The occurrences of moderate/severe MSP between the
perimenopause and the postmenopausal were compared in
three studies. A significant difference in the incidence moder-

ate/severe MSP was found in the transition from the peri- to
the postmenopausal states (Figure 6, OR: 1.40, 95% CI: 1.09–
1.79, I2 = 55:4%). In this analysis, there was no significant
between-study heterogeneity (P = 0:106), and moderator
analysis was not performed.

Synthesizing the calculated ORs for MSP of moderate
to severe degree as compared to the premenopause as
the reference OR group (1.00), we came out a graph on
MSP (rated as moderate to severe degree) trends in differ-
ent menopausal states (Figure 7). Across three menopausal
states, the odds on MSP were increased significantly from
pre- to perimenopausal state and then to postmenopausal
state, deviating from the trend of MSP degrees at the
perimenopausal state.

3.4. Influence of BMI and Other Emotional Factors on MSP.
BMI was assessed in several studies included in the
meta-analysis, most of which indicated that BMI was an
independent risk factor for MSP. Lynnette’s group per-
formed univariate logistic regression analysis and found
that women complaining of back pain, joint stiffness, and
bone pain demonstrated a significantly higher BMI

Table 1: Summary of demographic characteristics of the included studies.

Source Outcomes
Geographic
location

No. of
sample

Age
Distinguishing

menopausal status
Measurement

scales
Pre- Peri- Post-

Punyahotra et al. [40], 1997 Back pain Thai 248 40-59 127 22 99 Questionnaire

Poomalar and Arounassalame
[41], 2013

Muscle and joint pain Puducherry 500 40-65 NA 135 365 MENQOL

S. A. R. Syed Alwi et al. [42],
2009

Muscles and joints pain Malaysia 276
47.3–
58.2

60 114 102 MENQOL

Blümel et al. [11], 2012 Muscle and joint discomfort Latin 3373 49.1 1132 1648 1821 MRS

OlaOlorun and Lawoyin [43],
2009

Joint and muscular
discomfort

American 1189 40-60 401 68 256 MRS

Sussman et al. [44], 2017 Muscle/joint pain Nigeria 985 50.85 344 213 497 Questionnaire

Yim et al. [45], 2015
Aching in muscles and

joints
Korean 1774 44-56 756 650 368 MENQOL

Ibrahim et al. [29], 2015
Joint and muscular

discomfort
Egypt 1214 40-70 503 215 496 MRS

Chou et al. [46], 2014
Joint and muscular

discomfort
Joint pain

Macau, China 442 40-60 167 124 151 MRS

Islam et al. [47], 2016
Joint and muscular

discomfort
USA 1586 30-59 944 133 513 MENQOL

Waidyasekera et al. [48], 2009
Joint and muscular

discomfort
USA 683 45-60 144 132 405 MRS

Rahman et al. [49], 2011
Soreness in joints, neck, or

shoulder
Bangladesh 509 40-70 122 216 171 MRS

Dugan et al. [14], 2006 Bone and joint discomfort USA 2218 42-52 307 1642 269 Questionnaire

Khanal [50], 2012 Muscle and joint pain Nepal 500 45-60 NA 236 264 MRS

Ruan et al. [51], 2016 Muscle and joint discomfort China 1225 34-76 NA 868 357 Questionnaire

Rathnayake et al., [52], 2019 Muscle and joint pain Sri Lanka. 350 30-60 184 NA 166 MRS

Thakur et al. [53], 2019 Aches and stiff joints India 351 35-55 118 117 116 Questionnaire

Szoeke et al. [9], 2008 Muscle and joint discomfort Australia 438 45-55 NA NA NA Questionnaire

Freeman et al. [15], 2007 Aches, joint pain USA 404 35-47 368 36 NA Questionnaire
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compared with that of women without pain complaints
[23]. Similarly, Anny’s group assessed pain intensity in
menopausal women at different BMI levels using the visual
analog scale (VAS). The results suggested that women
whose BMI exceeded 30 kg/m2 were accompanied by sig-
nificantly higher VAS scores than others [24]. Further-
more, it has been suggested that a high severity and

frequency of aches and stiff joints were associated with
higher mean values of BMI [9, 25]. In terms of confound-
ing effects of BMI on the menopausal state, logistic regres-
sion models were used to assess both factors of BMI and
the menopausal state to the presence of MSP during the
menopause [14]. They found that although BMI might
be related to pain symptoms in the early and late

Note: weights are from random effects analysis

Overall (I2 = 96.7%, P = 0.000)

ID

Dugan et al.,2006

Poomalar et al.,2013

Rahman et al.,2011

Funmilola et al.,2009
Waidyasekera et al.,2009

Lan et al.,2017

Thakur et al.,2019

Islam et al.,2016

Ibrahim et al.,2015

Marahatta et al.,2016

Subtotal (I2 = 0.0%, P = 0.956)

Yim et al.,2015

1

3

Subtotal (I2 = 98.0%, P = 0.000)

Study

2

Subtotal (I2 = 0.0%, P = 0.905)

Punyahotra et al.,1997

Ruan et al.,2016

Blümel et al.,2012

0.71 (0.64, 0.78)

ES (95% CI)

0.64 (0.61, 0.66)

0.74 (0.67, 0.81)

0.89 (0.85, 0.93)

0.70 (0.59, 0.81)
0.82 (0.75, 0.88)

0.56 (0.49, 0.62)

0.56 (0.47, 0.65)

0.76 (0.68, 0.84)

0.86 (0.81, 0.91)

0.88 (0.84, 0.92)

0.56 (0.51, 0.61)

0.76 (0.72, 0.79)

0.74 (0.64, 0.83)

0.76 (0.73, 0.78)

0.59 (0.38, 0.80)

0.50 (0.46, 0.55)

0.62 (0.60, 0.64)

100.00

weight

7.75

7.15

7.59

6.49
7.28

7.26

6.86

7.02

7.54

7.59

18.65

7.68

59.51

%

21.84

4.53

7.53

7.75

0–.931 0 .931

Figure 2: Meta-analyses of the estimated MSP prevalence in perimenopausal women. Fourteen studies were included in the analysis. ES (95%
CI): effect sizes, (95% confidence interval).

Note: weights are from random effects analysis

Overall (I2 = 59.7%, P = 0.008)

Waidyasekera et al. (2009)

Punyahotra et al. (1997)

Funmilola et al. (2009)

Chou et al. (2014)

Ibrahim et al. (2015)

Yim et al. (2015)

Study

Lan et al. (2017)

Dugan et al. (2006)

ID

Blümel et al. (2012)

Thakur et al. (2019)

1.63 (1.35, 1.96)

2.70 (1.55, 4.71)

1.56 (0.62, 3.92)

2.15 (1.41, 3.29)

2.60 (1.22, 5.53)

1.17 (0.74, 1.84)

1.64 (1.30, 2.07)

1.87 (1.31, 2.67)

1.12 (0.84, 1.49)

OR (95% CI)

1.28 (1.09, 1.49)

2.18 (1.29, 3.67)

100.00

7.19

3.41

9.84

4.67

9.15

15.27

%

11.50

13.57

weight

17.62

7.78

1.181 1 5.53

Figure 3: Meta-analysis of the estimated MSP prevalence between premenopausal and perimenopausal women. Ten studies were included in
the analysis. OR (95% CI): odds ratio (95% confidence interval).
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perimenopausal states, a significant difference still existed
between postmenopausal and premenopausal women
following considering BMI factors.

Other symptoms, such as sleep disruption, anxiety, and
depressed mood during the menopausal transition, were also
linked to pain symptoms. Females who experienced sleep dis-
ruption would increased pain severity [15]. Also, anxiety and
depressed mood symptoms were associated with MSP symp-
toms [26]. One study revealed that negative moods towards
age can explain a similar proportion of MSP in postmeno-
pausal state [27]. However, these symptoms may be the
results of pain experiences; in turn, they may also be under-
lying menopausal-related factors contributing to pain
perception.

3.5. Publication Bias. Significant publication bias was
revealed in the pre- vs. perimenopausal state analysis (inter-

cept of the regression a = 2:5, t = 4:67, P = 0:037) but not
the peri- vs. postmenopausal state analysis (intercept of the
regression a = −1:98, t = 13:54, P = 0:079) (Figure S1-S2).

4. Discussion

This systematic review and meta-analysis on MSP during the
menopausal age revealed (1) odds of MSP were salient
among perimenopausal women; (2) the perimenopause
women were particularly vulnerable to develop MSP com-
pared to the premenopause; (3) the postmenopausal women
were particularly vulnerable to develop moderate to severe
MSP compared to the pre- and perimenopause women.

Our study on the basis of recent work demonstrated a
high MSP prevalence among perimenopausal women. Pre-
vious studies have also demonstrated higher severity and
frequency of aches in the musculoskeletal system were

Note: weights are from random effects analysis

Overall (I2 = 13.4%, P = 0.316)

Chou et al. (2014)

Dugan et al. (2006)

Lan et al. (2017)

Punyahotra et al. (1997)

Study

Yim et al. (2015)

Poomalar et al. (2012)

Waidyasekera et al. (2009)

Ibrahim et al. (2015)

Rahman et al. (2011)

ID

Thakur et al. (2019)

1.07 (0.95, 1.20)

1.24 (0.50, 3.07)

1.00 (0.74, 1.36)

1.38 (0.99, 1.93)

0.98 (0.38, 2.51)

1.23 (1.07, 1.41)

0.88 (0.66, 1.18)

1.05 (0.73, 1.51)

0.74 (0.45, 1.21)

0.92 (0.58, 1.46)

0.77 (0.42, 1.40)

OR (95% CI)

1.02 (0.61, 1.71)

100.00

1.58

11.83

10.13

1.49

34.37

%

12.88

8.78

4.99

5.84

3.47

weight

4.65

1.325 1 3.07

Figure 4: Meta-analysis of the prevalence estimates of MSP between perimenopausal and postmenopausal women. Eleven studies were
included in the analysis. OR (95% CI): odds ratio (95% confidence interval).

Note: weights are from random effects analysis

Overall (I2 = 16.5%, P = 0.302)

ID

Study

Lan et al.[40] (2017)

Blümel et al. (2012)

Dugan et al. (2006)

1.45 (1.21, 1.75)

OR (95% CI)

2.27 (1.24, 4.18)

1.38 (1.14, 1.66)

1.43 (1.04, 1.95)

100.00

weight

%

8.98

61.76

29.26

  
1.24 1 4.18

Figure 5: Meta-analysis of moderate/severe MSP between premenopausal and perimenopausal women. Three studies were included in the
analysis. OR (95% CI): odds ratio (95% confidence interval).
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associated with negative mood [16]. Especially for the
perimenopausal women, MSP has emerged as an enor-
mous health burden, both physically and psychologically.
To illustrate, we found the MSP prevalence among peri-
menopausal women reached 71%. In further meta-
analysis on MSP across different menopausal states, we
found an odds ratio of 1.63 on MSP in the perimenopause
when compared to the premenopause. The odds on MSP
were not increased significantly in the postmenopause
compared with the perimenopausal phase as reference.
These findings of increased odds of MSP in perimeno-
pause, as measured by symptom clinical interviews, were
consistent with many prior cross-sectional and studies
[28]. When it comes to negative moods in MSP, as most
studies included in our analysis were cross-sectional, we
were not able to determine which came first, the pain or
the depression. Further longitudinal studies would be
investigated to compare the change in depression over
time in association with pain factors with the menopause
states.

Many studies included in our analysis indicated that
factors like BMI and aging were also associated with
MSP. The potential effects of BMI, aging, and pain inten-
sity were related to outcome. While the etiology of BMI
should be determined, its existence did not render the
present systematic review and meta-analysis. It was shown
that the association between BMI and MSP was weaker
than that of the postmenopausal state [29]. In addition,
the magnitudes of all study estimates were high enough
to be meaningful, such that the overall effect estimate
was informative, irrespective of variability. Aside from
BMI, age was perhaps the most significant covariate. It
was reported that the incidence of chronic low back pain
increases with increasing age [30]. In one study, after
adjusting for the age factor, those who were in perimeno-
pausal state still reported significantly more aches and
pains compared with those of premenopausal women [14].

Although the overallMSP prevalence showed no significant
increase from peri-to postmenopausal state (OR = 0:95, 95%
CI = 0:77 − 1:17), yet when differentiating the prevalence by
pain degree, we found that odds on MSP of moderate to severe
degree increased almost linearly with aging, from premeno-
pausal state to perimenopausal state then to postmenopausal
state. Such a trend is parallel with the prevalence of MSDs with
aging [31], indicating that for menopausal women, moderate to
severe degree of MSP may be of more diagnostic significance
for the MSDs compared with MSP rated as any degree.

One concerning of the salient MSP in the menopause
was a decline in bone health [32, 33]. Although slight
changes in bone mineral density were observed during
the premenopausal and early perimenopausal phases [34,
35], no consistent associations were found in the study
exploring the relationships between sex hormonal and
pain among middle-aged females [36]. Actually, the peri-
menopause was characterized by notable fluctuations in
the levels of sex hormones, as opposed to a steady
decrease [32, 37, 38]. Moreover, fluctuations in the levels
of sex hormones have been shown to be associated with
the central nervous system [39]. Consequently, we hypoth-
esized that the synthesis of estrogen and fluctuation in
blood levels during the perimenopausal phase might

Note: weights are from random effects analysis

Overall (I-squared = 55.4%, p = 0.106)

Dugan et al. (2006)

Study

Blümel et al. (2012)

Lan et al.[40] (2017)

ID

1.40 (1.09, 1.79)

1.38 (1.03, 1.85)

1.62 (1.38, 1.91)

0.96 (0.59, 1.56)

OR (95% CI)

100.00

33.21

%

48.53

18.26

weight

  
1.524 1 1.91

Figure 6: Meta-analysis of moderate/severe MSP between premenopausal and perimenopausal women. Three studies were included in the
analysis. OR (95% CI): odds ratio (95% confidence interval).
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Figure 7: Calculated ORs for MSP degrees among different
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change the perception of pain in women and contribute to
the salient occurrence of MSP among them. Nevertheless,
further prospective studies of midlife women would be
needed to better demonstrate the trajectory of MSP pres-
ence across all phases of the menopause and the hormonal
influences on pain modulation.

It should be noted that heterogeneity was high for all
analyses, especially for overall MSP prevalence when inter-
preting the results of the quantitative synthesis. The hetero-
geneity can be partly explained by differences in the
sensitivity of the instruments used for MSP evaluation, occu-
pation, and geographic location among study samples.
Although differences in these variables were grossly evident,
determining whether any one variable independently and
significantly accounts for the heterogeneity was difficult
because there was an insufficient number of studies for
meta-regression.

5. Limitations

Despite the significant strengths of this systematic review
and meta-analysis, this study contained several limitations.
The first point was selection bias in which among 16
cross-sectional studies reporting the MSP prevalence in
perimenopausal women, only 7 were analytical cross-
sectional studies. The remaining included descriptive stud-
ies without reference groups. The second point was mis-
classification bias because primary data were collected
through self-report methods. The third limitation was
instrumental bias. MSP prevalence data in the study were
subitems collected from instruments that mainly assessed
menopausal symptoms.

6. Conclusions and Perspectives

In conclusion, this study came up with a possible potential
association between the menopausal state and MSP. Spe-
cifically, MSP prevalence in perimenopausal women was
remarkable. The odds on developing MSP increased from
premenopause to perimenopause, but not from perimeno-
pause to postmenopause. However, the odds on develop-
ing moderate to severe degree of MSP were increased
linearly from premenopause to perimenopause and then
to postmenopause. The implications of such trends are of
great significance for future studies in recognition that
perimenopausal state may represent an independent risk
factor for MSP of mild degree. Realizing such a character-
istic prevalence MSP across different menopausal states
can also promote efficiency in identifying MSP among
menopausal women in the orthopaedic outpatient clinics
after taking into account their changing biology. Neverthe-
less, future studies are needed to provide convincing evi-
dence of the associations between the menopausal state
and MSP and to identify the specific risk factors for devel-
oping MSP in perimenopause. Moreover, more clinical
evidence would be needed to determine if the long-term
trajectories of mental burden resulted from pain in women
contribute to mental disorders like perimenopausal
depression.
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