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Summary. The aim of this work was to investigate whether there is a relationship between anthropometric measurements and quality of life scores during pre and postmenopouse period. A descriptive study was
carried out on 1276 women (40–64 years). Demographic features, socioeconomic attributes and anthropometric measurements were considered using a validated instrument the Turkish version of the EUROHIS
(WHOQOL-8.Tr) was performed. Significant body mass index (BMI), height, waist circumference, hip
circumference, waist/ height ratio differences were determined by comparing pre and postmenopausal women
(p<0.05). Significantly lower quality of life scores were observed in premenopausal women (p<0.05). BMI was
determined as significant predictor for quality of life for each group. The number of pregnancy, number of
live birth, number of stillbirth and waist/height ratio did not show significant association with quality of life.
The age of first pregnancy was stated as significant predictor for quality of life just for premenopausal women.
In our study, quality of life increased as the BMI decreased in pre and postmenopausal women. Significantly
lower WHO-8 EUROHIS scores were observed in premenopausal women. The age of first pregnancy affected the life quality in positive way in just premenopausal women. As the age of first pregnancy increased,
quality of life score increased in premenopausal women.
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Introduction
Menopause is a physiological phenomenon, defined as the final menstrual period and reflecting loss
of the ovarian follicular function (1). In women from
European countries, it occurs, on average, at the age
of 50–52, in our country the mean of the age is between 48-52 years, but the age of menopause may
differ from 40 to 58 (2). Menopause is an important
event in a women’s life, in the aspect of psychological and physical point of view. In this period, women
experience biological, social and cultural changes (3).

Most studies show that menopausal transformation in
women leads to an increase of anthropometric measurements such as body weight, height, waist circumference, waist-height ratio and a change of adipose
tissue distribution. The effect of the menopause transition on body fat distribution is unclear, but new studies suggest that the menopause transition is associated
with an accumulation of central fat and, in particular,
intra-abdominal fat (4,5). In the period of menopause,
the changes in the hormonal milieu are associated with
changes in body fat composition leading to abdominal
obesity (6). In Turkey over 64.4% of women of more
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than 51 years are overweight and obese (7). In another
study, the prevalence of obesity in Turkey among pre
and postmenopausal women is 43%, 64%, respectively
(8). These transformations make a significant contribution to the shift of body pattern from the gynoid to
the android pattern and hence, the type of body pattern might affect the quality of life. Poor quality of life
was reported in especially abdominal obesity which is
associated with multifactorial conditions such as metabolic, social, behavioral factors in menopause. Quality
of life is a multidimensional health concept (9). Menopause symptoms affect the women’s health and quality
of life negatively. A different study shows that postmenopausal women evaluate quality of life as worse
compared to premenopausal women (10). The aim of
the study was to examine the relationship between anthropometric measurements and quality of life scores,
using a validated instrument the Turkish version of
the EUROHIS (WHOQOL-8.Tr) during pre/post
menopause period (11).

Material and Methods
Participants
A total of 1276 Turkish volunteer women (459
premenopausal women, 817 postmenopausal women) participated in the study, in an urban area of
Ankara, Turkey. The inclusion criteria of the participants were age between 40-64 years, diagnosis
of any chronic diseases and ability to complete the
questionnaire. This study was approved by Baskent
University Institutional Review Board (Project no:
94603339/18.050.01.08.01-699).
Questionnaire
A questionnaire form was administered by face
to face interview method. Pre and postmenopausal
women’s demographic features and socioeconomic attributes, including age, marital status, education and
employment status were recorded. Menopausal status
was categorized by the declaration of the participants.
Anthropometric Measurements
Body weight, height and waist circumferences,
hip and thigh circumferences, waist/height ratio were
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measured and BMI was calculated. Anthropometric
measurements on individuals wearing light clothing
and without shoes were conducted by well-trained examiners. Height was measured to the nearest 0.1cm
using the portable stadiometer. Weight was measured
in the upright position to the nearest 0.1 kg using a
calibrated balance beam scale. BMI was calculated by
dividing weight (kg) by height squared (m2). The participants were grouped into four categories according
to World Health Organization (WHO) standards;
underweight, normal weight, overweight and obese
in accordance with the cut-off points of <18.5 kg/m2,
18.5 to 24.9 kg/m2, 25.0 to 29.9 kg/m2 and >30 kg/m2,
respectively (12). Waist circumference measurements
were taken at the end of normal expiration to the nearest 0.1 cm, measuring from the narrowest point between the lower borders of the rib cage and the iliac
crest. Waist/height ratio was calculated by dividing
waist circumference (cm) by height (cm). It has been
proposed that a cut-off value of 0.5 for both men and
women (13). Hip circumference was measured at the
level of the widest circumference over the buttocks.
Thigh circumference was measured on the left leg directly below the gluteal fold.
Quality Of Life
The quality of life level of the pre and postmenopausal women was examined by WHO-8 EUROHIS
Quality Of Life. WHO-8 EUROHIS index is composed of eight items (overall QOL, general health, energy, daily life activities, esteem, relationships, finances,
and home). All answer scales have a 5-point response
format on a Likert scale, ranging for instance from ‘not
at all’ to ‘completely’ (11,14).
Statistical Analysis
Data were presented as mean and standard deviation (SD) or frequency (f ) and percent (%). Continuous data were tested for normality using the One Sample Kolmogorov–Smirnov test. Comparisons between
the groups were made using the independent groups
(Student t) test. Chi-square test was used for categorical variables. The Pearson’s correlation coefficient was
used to evaluate the strength of linearity between variables. Multiple linear regressions were used to explore
risk factors for quality of life, which were the outcome
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variables in the regression. Data were analyzed using
SPSS statistics software version 17.0 (SPSS Inc.). All
statistical tests were two-sided and p<0.05 was considered statistically significant.
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Table 1. Demographic and other characteristics of the study
population according to menopausal status
Demographic
Premenopausal Postmenopausal
p
Characteristics
Women (n=459) Women (n=817)
f
%
f
%
Marital status

Results

Married

375

81.7

594

72.7

Single

34

7.4

52

6.4

Data were obtained from 1276 Turkish women in this study. More than half of the women were
postmenopausal (64%) and the rest were premenopausal (36%). The mean age of the study population
was 52.3±7.30 years. Demographic characteristics;
life style, age group and BMI status were shown categorized by menopausal status in Table 1. Significant
differences were determined comparing pre and post
menopause among marital status, educational background, age groups, age (year), working status, and
BMI status (p<0.05).
Anthropometric measurements showed a number of differences between pre and postmenopausal
women (Table 2). The mean BMI was 29.4±5.41 kg/
m2 in postmenopausal women. Postmenopausal women had highly significant differences than premenopausal women (p=0.000). Similarly, significant height,
waist circumference, hip circumference, waist/ height
ratio differences were determined comparing pre and
postmenopausal women (p<0.05). Significantly lower
WHO-8 EUROHIS scores were observed in premenopausal women (p<0.05). According to items
analysis, postmenopausal women’s score were higher
than premenopausal women’s score in last four items
that have been shown in Table 2 (p<0.05).
The WHO-8 EUROHIS score showed strong association with the age of first pregnancy, the number of
pregnancy, the number of live birth, weight, waist circumference, waist/height ratio and BMI for each group
(p<0.05). Nevertheless, there was a negative significant
correlation between the WHO-8 EUROHIS score and
the number of stillbirth just in premenopausal women
(p<0.05). Also, the age of menopause and the number of
abortion were determined to have moderate association
with quality of life. No associations were observed for
age of first menstruation (Table 3).
Using the WHO-8 EUROHIS as the dependent
variable, age of first pregnancy was identified as sig-

Divorced

35

7.6

60

7.3

Widowed

15

3.3

111

13.6

2.6

26

3.2

0.000*

Educational Background
Illiterate

12

Literate

3

0.7

29

3.5

29.2

225

27.5

8.5

65

8.0

22.6

210

25.7

36.4

262

32.1

381

83.0

91

11.1

Primary school
134
Secondary school
39
or equivalent
High school or
104
equivalent
University and
167
higher
Age Groups (years)
40-50
50-60

71

15.5

469

57.4

60-64

7

1.5

257

31.5

Age (year) (C̄±SD)

45.4±4.59

56.3±5.36

0.021*

0.000*
0.000*

Working Status
Retired

45

9.8

250

30.6

Housewife

238

51.9

422

51.7

Self-employment

37

8.1

36

4.4

Officer

98

21.4

87

10.6

Worker

41

8.8

22

2.7

1

0.2

2

0.2

0.000*

BMI Status
Underweight
Normal

145

31.5

178

21.7

Overweight

170

37.1

295

36.2

Obese

143

31.2

342

41.9

0.000*

Chi-square test; *p<0.05

nificant predictor quality of life among premenopausal
women. However, BMI was determined as significant
predictor quality of life for each groups. The number
of pregnancy, number of live birth, number of stillbirth
and waist/height ratio did not show any significant association with quality of life. Table 4 below summarized
the predictors quality of life in pre and postmenopausal
women. The partial regression coefficient of BMI (β)
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Table 2. Mean and standard deviations of anthropometric measurements and WHO-8 EUROHIS score by menopausal status
Premenopausal Postmenopausal
Total
Women (n=459) Women (n=817) (n=1276)
p
C̄±SD
C̄±SD
C̄±SD
Weight (kg)

72.7±13.57

73.9±13.34

73.5±13.43

0.124

Height (cm)

161.1±6.29

158.9±6.23

159.7±6.34

0.000*

Waist circumference (cm)

94.2±13.43

98.3±13.32

96.8±13.49

0.000*

Hip circumference (cm)

107.9±10.94

109.8±11.00

109.1±11.01

0.003*

Thigh circumference (cm)

37.8±3.98

37.8±3.97

37.8±3.97

0.739

BMI (kg/m2)

28.1±5.43

29.4±5.41

28.9±5.45

0.000*

Waist /height ratio

0.5±0.09

0.6±0.09

0.6±0.09

0.000*

WHO-8 EUROHIS

28.7±4.43

29.2±4.37

29.0±4.40

0.048*

1 How would you rate your quality of life

3.4±0.76

3.5±0.74

3.5±0.75

0.090

2 How satisfied are you with your health

3.4±0.87

3.4±0.91

3.4±0.89

0.553

3 Do you have enough energy for everyday life

3.5±0.86

3.5±0.86

3.5±0.86

0.799

4 How satisfied are you with your ability to perform your daily activities

3.6±0.84

3.6±0.84

3.6±0.84

0.952

5 How satisfied are you with yourself

3.6±0.95

3.7±0.91

3.7±0.93

0.032*

6 How satisfied are you with your personal relationships

4.1±0.74

4.2±0.72

4.2±0.73

0.004*

7 Have you enough money to meet your needs

3.1±0.85

3.2±0.86

3.2±0.86

0.046*

8 How satisfied are you with the conditions of your living place

3.6±0.81

3.7±0.83

3.7±0.82

0.005*

Independent Groups t Test; *p<0.05

Table 3. Correlations between WHO-8 EUROHIS score with some parameters in pre and postmenopausal women
Parameters

Premenopausal Women (n=459)
WHO-8 EUROHIS (0-40)

Postmenopausal Women (n=817)
WHO-8 EUROHIS (0-40)

r

p

r

p

0.001

0.988

0.031

0.370

Parity
Age of first menstruation
Age of first pregnancy

0.198

0.000*

0.095

0.010*

Age of menopause

0.095

0.816

0.074

0.036*

Number of pregnancy

-0.172

0.000*

-0.150

0.000*

Number of live birth

-0.180

0.000*

-0.129

0.000*

Number of stillbirth

-0.111

0.018*

-0.046

0.195

Number of abortion

-0.061

0.195

-0.089

0.012*

Anthropometric Measurements
Weight (kg)

-0.298

0.000*

-0.221

0.000*

Waist circumference (cm)

-0.308

0.000*

-0.254

0.000*

Waist / height ratio

-0.288

0.000*

-0.231

0.000*

BMI (kg/m2)

-0.307

0.000*

-0.250

0.000*

*p<0.05
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Table 4. Multiple linear regressions predicting quality of life in premenopausal and postmenopausal women (WHO-8 EUROHIS)
Premenopausal Women (n=459)
Parameters
Age of first pregnancy

β§

Std.
Error

0.112

0.050

95%CI for β
Lower
Upper
Bound
Bound
0.013
0.211

Postmenopausal Women (n=817)
p

β§

Std.
Error

0.027*

-0.011

0.038

95%CI for β
Lower
Upper
Bound
Bound
-0.085
0.064

p
0.778

Number of pregnancy

0.053

0.161

-0.264

0.370

0.742

-0.140

0.089

-0.315

0.035

0.117

Number of live birth

-0.027

0.304

-0.625

0.572

0.930

-0.071

0.140

-0.346

0.204

0.613

Number of stillbirth

-0.853

0.731

-2.291

0.585

0.244

-0.026

0.249

-0.514

0.463

0.918

BMI (kg/m2)

-0.200

0.073

-0.344

-0.056

0.007*

-0.158

0.047

-0.251

-0.066

0.001*

Waist / height ratio

-2.055

4.463

-10.829

6.720

0.645

-3.420

2.849

-9.014

2.173

0.230

*p<0.05; §: β is the partial regression coefficient

in pre and postmenopausal woman has been found as
-0.20 and -0.251, respectively. The coefficients indicate
that women’s quality of life scores 0.20 (premenopausal)
and 0.251 (postmenopausal) points decrease is caused
for every increase one unit (kg/m2) in BMI while holding other predictors in the model constant. These results
were statistically significant (p <0.05).

Discussion
The mean age of pre and postmenopausal women were 45.4±4.59, 56.3±5.36 years, respectively. In a
Chinese study, the mean age of each group was determined similarly (46.502 ± 3.503, 55.15 ± 2.961 respectively) (10). In our study there was a significant
association between the level of education and marital
status depending on menopausal status alike the survey that was conducted in Arabian Qatari women (15).
Obesity is known as a multi-factor metabolic change
of epidemic proportions. Shobeiri et al. (16) reported that 41.3% of the menopausal women were overweight. Similarly, in the study of Ghorbani et al. (17)
showed that 44.8% were overweight and 35.3% were
obese among postmenopausal women. However, in
our study we found that 36.2% of the postmenopausal
women were overweight.
Obesity is a public health problem, with overweight
individuals representing approximately 20% of the adult
world population (18). Quality of life is in a relation with
obesity (9). In our study, population, weight, waist circumference, waist/height ratio and BMI were signifi-

cantly related to scores in quality of life. Likewise, a survey of women in Spain found that obese respondents had
a self-reported health-related quality of life lower than
that of women of normal weight (19). Central adiposity in postmenopausal women has been recognized as
an independent risk for developing metabolic syndrome,
dyslipidemia, and cardiovascular diseases (20). In a crosssectional study, the mean waist circumference of participants was 91.70±13.19 cm (21). In another study, postmenopausal women’s waist circumference was 92.9+11.4
cm (22). In our study we determined that the mean waist
circumference was 98.3±13.32 cm in postmenopausal
women. The reason of this variation might be ethnicity
and the population size which we observed. The waist/
height ratio is an effective index for assessing central fat
distribution. In this study, waist/height ratio was 0.6±0.09
in postmenopausal women. In a Spanish study, visceral fat
area was evaluated in postmenopausal women and waist/
height ratio was stated 0.56±0.1 alike our study (23).
Analysis of the results revealed that scores in quality of life were worse for premenopausal women than
for postmenopausal women by contrast with Fuh et al.
(24) who contradicted this outcome. In our study, the
mean of WHO-8 EUROHIS score in pre and postmenopausal women were 28.7±4.43 and 29.2±4.37,
respectively (p<0.05). However, in the other survey in
Greece, it was found that there is no effect of menopause on the quality of life (25). Also, another study on
Taiwanese women confirmed no significant effect of
menopausal transition on quality of life (26). The hot
flushes, joint pain, sleep disorder, depressive mood, irritability, fatigue and libido decrease as the most common
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symptoms may arise and can prevail until post menopause. These symptoms affect the quality of life. In a
cross-sectional population-based study has shown that
earlier age at first childbirth and higher parity are risk
factors for obesity in later life (27). In this study, the
key predictors associated with quality of life among each
group of women were age of first pregnancy, number of
pregnancy, and number of live birth. When the data was
analyzed using multiple linear regressions; the age of
first pregnancy was determined as significant predictors’
in quality of life for premenopausal women. A cohort
study findings suggested that younger maternal age at
first delivery was independently associated with a higher
risk of central obesity and metabolic syndrome in postmenopausal women (28). Another study highlighted
that young mothers, and particularly teenage mothers,
are a vulnerable group at high risk of poor mental health
outcomes compared to mothers aged 25 years and above
(29). A significant reduction in menopausal quality of
life as a result of high BMI levels has been reported in
several studies (31,31). Also, in our study, WHO-8 EUROHIS score were negatively correlated with BMI for
each groups (p<0.05).
As a conclusion, quality of life increased as the
BMI decreased in pre and postmenopausal women in
this study. But, the age of first pregnancy affected the
quality of life in positive way in just premenopausal
women. Number of pregnancy, number of live birth,
number of stillbirth and waist/height ratio were not associated with changes in WHO-8 EUROHIS in both
groups. Obesity is frequent in postmenopausal period.
Especially abdominal obesity and related health problems can occur in this period. And these conditions may
lead to a decrease in quality of life of women. Additional
research about quality of life and anthropometric measurements in status of menopause with a longitudinal
design seems necessary to confirm our results.

References
1. Shifren JL, Gass ML. The North American menopause society recommendations for clinical care of midlife women.
Menopause 2014; 21(10):1038–1062.
2. 
Yabancı Ayhan N. Women and menopause. Türkiye
Klinikleri Journal of Nutrition and Dietetics-Special Topic

781

2015;1(1):60-65.
3. Suliga E, Kozieł D, Cieśla E, Rębak D, Głuszek S. Factors associated with adiposity, lipid profile disorders and the
metabolic syndrome occurrence in premenopausal and postmenopausal women. PLoS ONE 2016;11(4) e0154511.
4. Lovejoy JC, Champagne CM, De Jonge L, Xie H, Smith
SR. Increased visceral fat and decreased energy expenditure during the menopausal transition. Int J Obes (Lond).
2008;32(6): 949–958.
5. Lizcano F, Guzmán G. Estrogen deficiency and the origin of
obesity during menopause. Biomed Res Int. 2014:757461.
6. Abdulnour J, Doucet E, Brochu M, et al. The effect of the
menopausal transition on body composition and cardiometabolic risk factors: a Montreal-Ottawa New Emerging
Team group study. Menopause 2012;19(1):760-767.
7. Türkiye Beslenme ve Sağlık Araştırması; 2010 [cited 2017
August 10] . Available from: http://www.sagem.gov.tr/
TBSA_Beslenme_Yayini.pdf
8. Aydın Y, Celbek G, Kutlucan A, Önder E, Güngör A,
Alemdar R, et al. Obesity prevelance in west black sea region: the melen study. Turk Jem 2012;16:52-57.
9. 
Vichinsartvichai L, Kutheerawong P. The influence of
body fat distribution patterns and body mass index on
MENQOL in women living in an urban area. Climacteric
2016;19(1):66-70.
10. Liu K, He L, Tang X, Wang J, Li N, Wu Y, et al. Relationship between menopause and health-related quality of
life in middle-aged Chinese women: a cross-sectional study.
BMC women’s health 2014;14(1).
11. Eser E, Lağarlı T, Baydur H, Akkurt V, Akkuş H, Arslan E,
et al. “EUROHIS (WHOQOL-8. Tr) Türkçe sürümünün
Türk toplumundaki psikometrik özellikleri.” Turkish Journal of Public Health 2010;8(3);136-152.
12. Report of a WHO consultation. Obesity: Preventing and
managing the global epidemic. WHO Technical Report Series. Geneva, 894, 2000. [cited 2017 August 1] . Available
from: http://www.who.int/nutrition/publications/obesity/
WHO_TRS_894/en/
13. Ashwell M, Browning LM. The increasing importance of
waist-to-height ratio to assess cardiometabolic risk: a plea
for consistent terminology. The Open Obesity Journal
2011;3(1):70-77.
14. Schmidt S, Muhlan H, Powe M. The EUROHIS-QOL
8-item index:psychometric results of a cross-cultural field
study. European Journal of Public Health 2006;16(4):420428.
15. Bener A, Falah A. A measurement-specific quality-of-life
satisfaction during premenopause, perimenopause and postmenopause in Arabian Qatari women. Journal of mid-life
health 2014;5(3):126-134.
16. 
Shobeiri F, Jenabi E, Hazavehei SMM, Roshanaei G.
Quality of Life in Postmenopausal Women in Iran: A
Population-based Study. Journal of menopausal medicine
2016;22(1):31-38.
17. Ghorbani R, Nassaji M, Shahbazi A, Rostami B, Taheri M.
Association between quality of life, menopausal status, and

782

sociodemographic factors among middle-aged women in
Iran. The Journal Of The Egyptian Public Health Association 2015;90(4):166-170.
18. Lambrinoudaki I, Brincat M, Erel CT, Gambacciani M,
Moen MH, Schenck-Gustafsson K, et al. EMAS position
statement: Managing obese postmenopausal women. Maturitas 2010;66(3):323-326.
19. Castelo-Branco C, Palacios S, Ferrer-Barriendos J, et al. Impact of anthropometric parameters on quality of life during
menopause. Fertil Steril 2009;92:1947–1952.
20. Prineas RJ, Folsom AR, Kaye SA. Central adiposity and
increased risk of coronary artery disease mortality in older
women. Ann Epidemiol 1993;3:35-41.
21. Shabestari AN, Asadi M, Jouyandeh Z, Qorbani M, Kelishadi R. Association of lipid accumulation product with
cardio-metabolic risk factors in postmenopausal women.
Acta Medica Iranica 2016;54(6): 370-375.
22. Orsatti FL, Nahas EA, Nahas-Neto J, Maesta N, Orsatti
CL, Vespoli HL, Traiman P. Association between anthropometric indicators of body fat and metabolic risk markers
in post-menopausal women. Gynecological Endocrinology
2010;26(1):16-22.
23. Pitanga FJG, Pitanga CPS, Gabriel RECD. Anthropometry to identify high visceral fat area in postmenopausal
women. Nutr Hosp 2015; 32(6):2535-2539.
24. Fuh JL, Wang SJ, Lee SJ, Lu SR, Juang K. Quality of life
and menopausal transition for middle-aged women on Kinmen islan. Quality of life research D 2003;12(1):53-61.
25. Giannouli P, Zervas I, Armeni Koundi E, Spyropoulou
K, Alexandrou A et al. Determinants of quality of life in
Greek middle-age women: a population survey. Maturitas
2012;71(2):154-161.
26. Cheng MH, Lee SJ, Wang SJ, Wang PH, Fuh JL. Does
menopausal transition affect the quality of life? A longitu-

B. Köse, E. Yeşil, P. F. Türker, et al.

dinal study of middle-aged women in Kinmen. Menopause
2007;14(5) 885–890.
27. We JS, Han K, Kwon HS, Kil K. Effect of maternal age
at childbirth on obesity in postmenopausal women: a nationwide population-based study in Korea. Medicine 2016;
95(19):e3584.
28. Sim JH et al. Maternal age at first delivery is associated
with the risk of metabolic syndrome in postmenopausal
women: from 2008–2010 Korean National Health and
Nutrition Examination Survey. PloS one 2015; https://doi.
org/10.1371/journal.pone.0127860. 10.
29. Aitken Z, Hewitt B, Keogh L, LaMontagne AD, Bentley R,
Kavanagh AM. Young maternal age at first birth and mental
health later in life: Does the association vary by birth cohort? Social Science & Medicine 2016;157: 9-17.
30. Gold EB, Block G, Crawford S, Lachance L, FitzGerald G,
Miracle H, Sherman S. Lifestyle and demographic factors
in relation to vasomotor symptoms: baseline results from the
study of women’s health across the nation. American Journ
Am J Epidemiol 2009;159(12):1189-99.
31. Williams RE et al. Menopause-specific questionnaire assessment in US population-based study shows negative impact on health-related quality of life. Maturitas 2009;62(2):
153-159.

Correspondence:
Esen Yesil
Baskent University, Faculty of Health Sciences, Department of
Nutrition and Dietetics, Ankara, Turkey.
Eskişehir Road 18. km 06790 Etimesgut/Ankara/Turkey
E-mail: esezer@baskent.edu.tr

