Taylor & Francis
Taylor &Francis Group

Gynecological Endocrinology

Q
GYNECOLOGICAL
ENDOCRINOLOGY

ISSN: 0951-3590 (Print) 1473-0766 (Online) Journal homepage: https://www.tandfonline.com/loi/igye20

The influence of educational level in peri-
menopause syndrome and quality of life among
Chinese women

Zheren Huang, Junyu Shi, Wenhua Liu, Shuangshuang Wei & Zhifen Zhang

To cite this article: Zheren Huang, Junyu Shi, Wenhua Liu, Shuangshuang Wei & Zhifen Zhang
(2020): The influence of educational level in peri-menopause syndrome and quality of life among
Chinese women, Gynecological Endocrinology, DOI: 10.1080/09513590.2020.1781081

To link to this article: https://doi.org/10.1080/09513590.2020.1781081

% Published online: 23 Jun 2020.

N
[:J/ Submit your article to this journal &

A
& View related articles &'

@ View Crossmark data (&'

CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallinformation?journalCode=igye20


https://www.tandfonline.com/action/journalInformation?journalCode=igye20
https://www.tandfonline.com/loi/igye20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/09513590.2020.1781081
https://doi.org/10.1080/09513590.2020.1781081
https://www.tandfonline.com/action/authorSubmission?journalCode=igye20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=igye20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/09513590.2020.1781081
https://www.tandfonline.com/doi/mlt/10.1080/09513590.2020.1781081
http://crossmark.crossref.org/dialog/?doi=10.1080/09513590.2020.1781081&domain=pdf&date_stamp=2020-06-23
http://crossmark.crossref.org/dialog/?doi=10.1080/09513590.2020.1781081&domain=pdf&date_stamp=2020-06-23

GYNECOLOGICAL ENDOCRINOLOGY
https://doi.org/10.1080/09513590.2020.1781081

Taylor & Francis
Taylor &Francis Group

ORIGINAL ARTICLE

‘ W) Check for updates‘

The influence of educational level in peri-menopause syndrome and quality of life

among Chinese women

Zheren Huang?, Junyu Shib, Wenhua Liu®¢

, Shuangshuang Wei® and Zhifen Zhang®

?Department of Obstetrics and Gynecology, Third Affiliated Hospital of Soochow University, Changzhou, China; PDepartment of Obstetrics and
Gynecology, The First People’s Hospital of Changzhou, Changzhou, China; “Department of Obstetrics and Gynecology, Hangzhou Maternity and
Child Health Care Hospital, Hangzhou, China; “Department of Obstetrics and Gynecology, Hangzhou Women'’s Hospital, Hangzhou, China

ABSTRACT

Objective: To investigate the influence of education level in the peri-menopausal symptoms and quality
of life (QoL) among Chinese women.

Methods: We carried out a cross-sectional study of 1632 peri-menopausal women (age 40-60y) who vis-
ited Hangzhou Women's Hospital from November 2018 to November 2019. The menopausal symptoms
were evaluated by modified Kupperman index (KI). World Health Organization Quality of Life (WHOQOL-
BREF) questionnaire was used to evaluate the QoL.

Result: In total, 1501 women were included in the analysis. The mean age of natural menopause was
49.63years in China. The five most frequent symptoms in menopausal women were Hot flash (75.53%),
sexual problems (72.62%), insomnia (67.29%), fatigue (65.56%), and irritability (61.89%). Natural meno-
pausal age, parity, BMI, bone mineral density, depression, skin formication, total score of Kl, and the score
of WHOQOL-BREF questionnaire were different in different educational background women (p < .05).
Conclusions: The results of the study suggest that education level is associated with the age of natural
menopause and menopausal symptoms. A high educational level is correlated with a better score of
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WHOQOL-BREF in peri-menopause women.

Introduction

Menopause is caused by depletion of estrogen level, which is the
representation of natural cessation of menstruation for more
than 12months and the end of reproductive career in women
[1,2]. The aging ovaries lead to the dysfunction of hypothalamic-
pituitary-ovary axis, followed by a decline in the production of
estradiol and progesterone [3]. During this period, women may
suffer from related physical and mental symptoms with a dra-
matically impact upon the overall quality of life (QoL) [4,5].
With the increase in life expectancy, women are expected to
spend 20-30 years in a menopausal state [6]. There are currently
120 million menopausal women in China, and an estimated 280
million women will enter menopause in 2030, at the same time,
the population of peri-menopausal or postmenopausal women
around the world will be 1.2 billion as anticipated [7].

Among Chinese women, the average age of menopause is esti-
mated to be 49 years, which is low compared to women in UK
[8]. Factors influencing natural age of menopause range from
nutrition, lifestyle to certain medical disorders. Educational level
may also have an effect on age of menopause since there is rela-
tionship between educational level and reproductive factors such
as pregnancy, lactation, and other lifestyle factors [9].

Fifty percent to 80% of women disturbed by menopausal
symptoms such as hot flashes, night sweats, sleep disturbances,
tiredness, and depression [5]. With the acceleration of the aging
women population in the world, peri-menopausal syndrome has
attracted world attention. World Health Organization (WHO)

defines QoL as ‘an individual’s perception of their position in
life, in the context of the culture and value system in which they
live, and in relation to their goals, expectations, standards, and
concerns’ [10]. QoL in peri-menopausal women has become an
essential component in clinical practice.

Purpose of this study was to investigate the influence of edu-
cation level on menopausal symptoms and QoL in peri-meno-
pausal women of China.

Materials and methods
Participants

After approval of ethics review board of the hospital, we con-
ducted a cross-sectional study included 1632 Chinese peri-meno-
pausal women aged 40-60years at the Department of
Gynecology, Hangzhou Women’s Hospital, People’s Republic of
China, between November 2018 to November 2019 (N=1632;
participation rate, 91.97%). The study population was recruited
among women newly attending the outpatient clinic who were
naive to treatment with hormone replacement therapy or any
traditional Chinese medicine indicated for menopause. One
thousand five hundred and one peri-menopausal women were
included in our study. The level of education was categorized in
three groups according to the highest qualification received, no
education and elementary (6years or less, Group 1=152
patients), high school (7-12years, Group 2=2802 patients), and
university (13 years or more, Group 3 = 574 patients).
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Table 1. Reproductive and personal characteristics among 1501 peri-menopausal women according to education level.

No education and e

High school University

lementary (Group 1=152) (Group 2=2802) (Group 3 =547) xz/F p

Age (years), n (%) 10.70 >.05

40-45 20 (13.2) 136 (17.0) 92 (16.8)

45-50 54 (35.5) 291 (36.3) 216 (39.5)

50-55 66 (43.4) 280 (34.9) 196 (35.8)

55-60 12 (7.9) 95 (11.8) 43 (7.9)
Age at menopause (years) 48.63+3.35 49.80 + 3.54° 49.73 +3.24% 4.48 <.05%*
Number of abortions 3.01+£1.03 2.89+1.27 276 £1.35 3.55 <.05%*
Number of pregnancies 1.68 +£0.85 1.14+0.41 0.97 +0.36 142.38 <.01*
History of hypertension, n (%) 20 (13.2) 121 (15.1) 73 (13.3) 0.97 >.05
BMI (kg/m?) 23.00 +3.04 22.50+2.94 22.20+2.94 4.80 <.01*
WHR 0.90 £ 0.05 0.90 £0.09 0.89+£0.09 0.84 >.05
Income (RMB/month), n (%) 276.23 <.01%*

<3000 60 (39.5) 64 (8.0) 6 (1.1)

3000~ 55 (36.2) 428 (53.4) 207 (37.8)

5000~ 37 (24.3) 310 (38.7) 334 (61.1)
Smoking, n (%) 7.83 >.05

Never use 134 (88.2) 738 (92.0) 497 (90.9)

Currently smoker 6 (3.9) 11 (1.4) 6 (1.1)

Ex-smoker 12 (7.9) 53 (6.6) 44 (8
Alcohol, n (%) 11.33 <.05%*

Frequently 20 (13.2) 96 (12.0) 44 (8.0)

Very rare 23 (15.1) 75 (9.4) 63 (11.5)

Never use 109 (71.7) 631 (78.6) 440 (80.5)
Physical activity, n (%) 97.80 <.01*

Never 74 (48.7) 150 (18.7) 138 (25.3)

1-2 times per month 11 (7.3) 171 (21.3) 63 (11.5)

1-2 times per week 18 (11.8) 134 (16.7) 138 (25.2)

>3 times per week 49 (32.2) 347 (43.3) 208 (38.0)
BMD, n (%) 19.25 <.01*

Normal bone density 82 (53.9) 416 (51.9) 346 (63.3)

Osteopenia 41 (27.0) 233 (29.0) 132 (24.1)

Osteoporosis 29 (19.1) 153 (19.1) 69 (12.6)

*Statistically significant difference among three; ?Statistically significant difference

versus high school women.

Date collection

The survey was designed to obtain information on demograph-
ics, reproductive history, presence of menopausal symptoms,
medical and family history, and health behaviors, including
smoking and alcohol use. Women were also asked to provide
detailed characteristics of their peri-menopausal symptoms.
Trained interviewers carried out the survey.

The questionnaire contained the following information: (1)
general information; (2) peri-menopausal syndrome status eval-
uated by modified Kupperman index (KI). For each symptom,
the KI score ranges from 0 to 3 (none, mild, moderate, and
severe, respectively). The total score ranges from 0 to 63, calcu-
lated as the sum of all items by the weighting factor. Scores
ranging from 0 to 6, 7 to 15, 16 to 30, and 30 were used to rate
the degree of severity as none, mild, moderate, and severe,
respectively [11]. (3) QoL and general health were evaluated by
the World Health Organization Quality of life (WHOQOL-
BREF) questionnaire. It is an abbreviated version of the
WHOQOL-100 QoL assessment. There are a total of seven items
in the physical domain, six in the psychological domain, three in
the social domain, and eight in the environmental domain.
Higher scores denote higher QoL.

Anthropometric

The participant was weighted without shoes in street clothing.
Height was measured without shoes. The body mass index (BMI;
kg/mz) was calculated using those results [12]. Waist circumfer-
ence was defined as the minimal distance around the torso

versus no education and elementary women; PStatistically significant difference

between the costal margin and the iliac crest. Hip circumference
was measured at the fullest part of the hips. Blood pressure was
measured with a standard mercury sphygmomanometer.

Bone mineral density was measured by dual-energy X-ray
absorptiometry (DXA, Discovery QDR 4500 A series, Hologic,
Waltham, MA), lumbar segment 1-4 and femoral sites were
measured in slow mode and supine position. According to the
WHO, osteoporosis was defined as the bone mineral density
value more than 2.5 SD below the T-score.

Statistical analysis

Microsoft Excel 2003 and Statistical Package for the Social
Science version 21.0 were used to analyze data. Data were statis-
tically described in terms of mean, standard deviation, frequen-
cies (number of cases), and percentages. For quantitative
variables, Student ¢ test and analysis of variance were used to
test significance of difference and for categorical data Chi square
test was performed. A probability value (p value) less than .05
was considered statistically significant.

Results

A total of 1632 women agreed to participate in the study but
only 1501 completed the questionnaires (91.97%). One hundred
and thirty-one subjects (8.02%) were ineligible owing to the fol-
lowing reasons: basic information collection and laboratory test
results were not complete, modified KI form completion rate
<90%. The mean age of the women was 49.96 + 4.32 years, height
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Figure 1. Prevalence of climacteric symptoms among 1051 female study respondents between 40 and 60 years of age.

ranged from 145.0 to 174.5cm, weight ranged from 37.7 to
84.0Kg. The median BMI and Waist-to-hip ratio were 22.06 kg/m’
(range, 16.21-38.46 kg/m”) and 0.89 (range, 0.7-1.65), respectively.

Their reproductive and demographic characteristics among
1501 women according to education level were shown in Table
1. When comparing the age at menopause, the least educated
women showed a statistically significant earlier age than that of
the other groups (p <.05). The mean ages of three groups were
48.63 £3.35, 49.80+3.54, and 49.73 £ 3.24, respectively (p <.05).
There was no significant difference between Group 2 and
Group 3.

There was a significant difference with respect to number of
abortions and pregnancies among three groups (p <.05) and
number of abortions and pregnancies was higher in Group 1 and
2 than those of Group 3 (p <.05). Number of abortion and preg-
nancies of Group 3 was 2.76+1.35 and 0.97+0.36 (Table 1).
Compared with Group 1 and Group 2, Group 3 had higher
income, higher BMI, less alcohol intake, more physical activity,
and higher bone mineral density values (p <.05). There was no
significant difference among all groups with respect to age,
waist-to-hip ratio, history of hypertension and smoking (p > .05;
Table 1).

As shown in Figure 1, the five most common symptoms
which were experienced by women in the 40-60years of age
were hot flashes (75.56%), sexual problems (72.61%), insomnia
(67.30%), vertigo (65.56%), and mood swings (61.90%).

The modified KI score was significant higher in Group 1 than
that of other groups (p <.05; Table 2). The mean modified KI

score of three groups was 21.05+10.34, 17.89+9.50 and
16.82 +9.22, respectively. Compared with Group 1 and Group 2,
Group 3 had a lower prevalence of paraesthesias, melancholia
and skin formication (p <.05; Table 2).

Regarding the assessment of QoL, it was estimated that
among all 1501 participants, social relationships domain showed
the highest score (68.07), while psychological and environmental
domains showed the lowest scores (49.76 and 63.50; Table 3).
Comparing the three groups according to education level, it was
found that Groupl had the lowest scores in overall all domains
with statistically significant difference (p <.05; Table 3), while
Group3 showed the highest scores in all domains (p <.05;
Table 3).

Discussion

In our study, the mean age of natural menopause is
49.63 £3.43 years among Chinese women, which is similar to
other studies from China [13]. Some studies have shown that
the age of menopause is affected by many factors such as
race, long-term oral contraceptives use, income and the num-
ber of births and other factors [14,15]. Affected by national
economy and different lifestyle, the menopausal age of women
in Asia, Africa and the Middle East was earlier than that in
Europe, Australia, and the United States [15]. The average age
of European and American countries was 51.4years. At the
same time, the study showed that women with higher
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Table 2. Comparison of peri-menopause syndrome of 1501 women according to education level [n (%)].

No education and elementary

High school

University

(Group 1=152) (Group 2=12802) (Group 3 =547) yf/F p
Hot flashes
Positive 111 (73.02) 605 (75.44) 418 (76.42) 0.75 .69
Negative 41 (26.98) 197 (24.56) 129 (23.58)
Paraesthesias
Positive 73 (48.03) 276 (34.41) 148 (27.06) 24.94 <.01*
Negative 79 (51.97) 526 (65.59) 399 (72.94)
Insomnia
Positive 105 (69.08) 531 (66.21) 374 (68.37) 0.94 63
Negative 47 (30.92) 271 (33.79) 173 (31.63)
Mood swings
Positive 99 (65.13) 503 (62.72) 327 (59.78) 1.94 38
Negative 53 (34.87) 299 (37.28) 220 (40.22)
Melancholia
Positive 85 (55.92) 339 (42.27) 226 (41.32) 11.09 <.01*
Negative 67 (44.08) 463 (57.73) 321 (58.68)
Vertigo
Positive 71 (46.72) 383 (47.76) 265 (48.45) 0.16 92
Negative 81 (53.29) 419 (52.24) 282 (51.55)
Fatigue
Positive 89 (58.55) 543 (67.71) 352 (64.35) 5.30 .07
Negative 63 (41.45) 259 (32.29) 195 (35.65)
Muscle/joint pain
Positive 98 (64.47) 469 (58.48) 299 (54.66) 5.20 08
Negative 54 (35.53) 333 (41.52) 248 (45.34)
Headaches
Positive 75 (49.34) 357 (44.51) 227 (41.50) 3.23 .20
Negative 77 (50.66) 445 (55.49) 320 (58.50)
Palpitations
Positive 93 (61.18) 412 (51.37) 279 (51.01) 5.52 06
Negative 59 (38.82) 390 (48.63) 268 (48.99)
Skin formication
Positive 44 (28.95) 110 (13.72) 69 (12.61) 26.86 <.01*
Negative 108 (71.05) 692 (86.28) 478 (87.39)
Sexual problems
Positive 117 (76.96) 592 (73.82) 381 (69.65) 4.45 .
Negative 35 (23.03) 210 (26.18) 166 (30.35)
Urinary problems
Positive 61 (40.13) 290 (36.16) 207 (37.84) 1.03 .57
Negative 91 (59.87) 512 (63.84) 340 (62.16)
Total score 21.05+10.34 17.89 £9.50 16.82 £9.22 11.84 <.01*
*Statistically significant difference among three.
Table 3. Comparison of QoL assessment among 1501 women according to education level.
No education and elementary High school University
All (n=1501) (Group 1=152) (Group 2=2802) (Group 3 =547) F p
Physical domain 66.62 +11.85 64.97 £11.58 65.91+12.26 68.14 + 11.85ab 7.48 <.01*
Psychological domain 49.76 £10.55 48.08 +11.49 49.09+10.20 51.21+10.63ab 8.83 <.01*
Social relationships 68.07 £10.84 65.63+11.52 67.77 £10.69° 69.20 + 10.76ab 7.18 <.01*
Environmental domain 63.50+11.37 62.44+10.65 62.78 +11.55 64.84 +11.20ab 6.10 <.01*
Total score 95.07 £8.41 93.55+7.75 94.71 £ 8.46 96.04 +8.42ab 6.91 <.01*

*Statistically significant difference (ANOVA test); ®Statistically significant difference versus no education and elementary women; PStatistically significant difference

versus high school women.

education levels have an elder menopause age than women
with low educational levels [15], which was consistent with
the findings of this study.

Several lines of evidence support the role of education level in
impact on women natural menopause. First, some studies have
shown that the differences in lifestyle caused by different levels
of education affect ovarian function [9]. Liu et al. reported that
lower educational level and low socioeconomic women were
more liable to be associated with decreased mobility, usual activ-
ity problems, pain, and also had a lower EQ5D index in the
menopausal period [16]. Women with higher educational levels
had lower BMI and fewer pregnancies in this study, suggesting
that the awareness of women’s health management increased as

their education level. Second, in our study, a higher education
level is correlated with a fewer number of pregnancies. It has
been noted that the larger number of pregnancies, the higher the
possibility of a delayed menopause [15]. Abortions would not
reduce the total number of ovarian cycles, so would not have
impact on the age of natural menopause. However, we have not
observed in this study, the natural menopause age of higher edu-
cated population is still relatively late. The reason is that the nat-
ural menopause age is influenced by many factors, including
race, parity, and marital status [17]. Third, the age of menopause
is affected by family background in teenage and young adult
years, and family background in young age will affect the educa-
tional attainment [18,19].



In our study, the most prevalent symptom reported is hot
flashes and sweating (75.93%). Sexual problems (71.20%) and
insomnia (66.48%) is the top two symptoms reported. This is
consistent with the findings of a study of Korean postmeno-
pausal women, which showed that vasomotor symptoms are the
major reasons for medical consultations among peri-menopausal
women [4,20-23]. Studies from Beijing, Hong Kong, and
Australia also support this observation [13,24,25]. Our study also
find that insomnia is a troublesome menopause symptom, which
is associated with hot flashes and sweating at night. Changes in
sexual life during climacteric period would not only disturb the
QoL but also affect the relationship of the paternal. Taking these
into consideration, multidimensional nursing interventions
are essential.

In this study, the prevalence of paraesthesias, melancholia,
skin formication, and total scores of KI are different between
women of different educational and levels, which has been noted
in a study across six country [15]. The results probably reflect
the different degree of awareness of different educational women.
Peri-menopause women of higher educated women probably
paid more attention to healthy problems, so they went for med-
ical consultations when the disorders were mild, while the less
educated women seemed to ignore the problems. Estrogen defi-
ciency occurring after menopause leads to the increasing expres-
sion of interleukin-6 and tumor necrosis factor alpha, which is
associated with melancholia, paraesthesias, and skin formica-
tion [26-29].

The association between peri-menopausal women’s education
level and bone mineral density is still not clear. In consistent
with our findings, some studies showed a low bone mineral
density in less educated peri-menopausal women [30-32]. The
differences in pregnancy, BMI, breastfeeding time, diet, smoking,
exercise, and other factors may lead to differences in bone min-
eral density [33-35]. The degree of education as a risk factor of
bone mineral density is of great significance in the clinician
guidance of peri-menopausal women’s health management.

This research is the study of the influence of education level
on peri-menopausal symptoms and QoL in peri-menopausal
women of China. The study finds that the difference of symp-
toms in different education groups, which could instruct the
clinical application. Women with higher education showed better
QoL. In addition, the peri-menopausal symptoms and QoL are
influenced by many factors, so it is limited to analyze the impact
of educational level.
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