
ABSTRACT

Background: Background: Menopause is the expected end of reproductive life in a woman. The age at 

menopause is an important determinant of future health outcomes. 

Method: We examined the associations of menopausal age and anthropometric parameters in rural Nigerian 

women. Data was obtained from a cross sectional study of one hundred and thirty five rural subjects in 

Zuturung district, Zangon Kataf Local Government Area of Kaduna State, Nigeria. They comprised of 38 

premenopausal, 22 perimenopausal and 75 postmenopausal cohort of women. The subjects were selected 

based on some inclusion and exclusion criteria. After administering a questionnaire, the height (m), weight (g), 

and waist circumference (cm) of the women were determined using standard methods while the body mass 

index (BMI, kg/m2) was calculated. Results were presented as mean ± SD and data were analyzed using 

ANOVA with p<0.05 being considered as statistically significant. A posthoc test using Tukey was also utilized 

where differences were observed. 

Result: The subjects had a mean age per group of 33.60±4.59 years, 46.00±5.80 years and 57.67±9.19 years 

respectively for the premenopausal, perimenopausal and postmenopausal women. The study showed a mean 

and median age at menopause of 44.23±2.74 years and 44 years respectively. Postmenopausal and 

perimenopausal subjects were more likely to be overweight (mean BMI 26.07±5.99 kg/m2, 26.42±7.27kg/m2 

respectively) as compared with their premenopausal counterparts (25.18±3.48kg/m2); p<0.001. The 

postmenopausal and perimenopausal subjects also had a higher waist circumference (89.63±10.66cm, 

92.19±11.91cm) as compared with the premenopausal subjects (83.73±8.00cm) p<0.001. Only 73.86% of the 

postmenopausal subjects had a BMI ≥25kg/m2 whereas the prevalence of central obesity (determined using 

the waist circumference) among the postmenopausal women was 79%. 
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Conclusion: These findings suggest a lower mean age at menopause, a higher BMI and waist circumference 

for the postmenopausal women as compared with their premenopausal women. We recommend the 

improvement of nutrition in the girl child and establishment of menopause clinics in rural areas for early 

screening, counselling and follow up of menopausal women.

   

Keywords: Body mass index, Age at menopause, Menopause, Zangon Kataf, waist circumference, Zuturung.
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INTRODUCTION

lthough menopause is a universal phenomenon Aamong women, the timing of the onset is not. 

The age at menopause holds intrinsic clinical and 

public heath interest because it serves as a marker of 

aging and health. Later age at menopause has been 

associated with a longer life expectancy, reduced risk 

of cardiovascular disease and less loss of bone 
[1,2]density.  While a lower age at menopause is 

associated with an earlier decline in cognitive 

function and an increased risk of cardiovascular 

disease. The factors leading to this earlier onset of 

menopause include racial/ethnic, geographical, not 

using oral contraceptives, mother's age at 

menopause, lower BMI and lower socioeconomic 
[3]status.  The age at menopause is more sensitive to 

varying rates of atresia of ovarian follicles than to the 

absolute number of oocytes depleted, but menopause 

is reached when depletion of follicles reaches 
[4]approximately 1000.  

Both menopause onset and anthropometric 

parameters vary by geographical regions, race, 

ethnicity and socioeconomic status. Almost all 

studies on age at menopause in Nigerian women 

come from studies on urban Nigerian women. Such 
[5,6]studies also happen to be clinic/ hospital based.  In 

our study we aimed at carrying out a community 

based study, determining the age at menopause and 

its association with the anthropometric parameters 

among rural Nigerian women in Zuturung district, 

Kaduna State, Nigeria. 

MATERIALS AND METHODS

The study was carried out in Zuturung District. It is in 

Zango Kataf Local Government Area of Kaduna 

State, Nigeria. Zuturung district lies in the tropics and 

is located within the North Guinea Savannah zone. 

The district area under study is made up of 5 

settlements having 5 village heads. They had a 

population, during the 2006 census, of 4,767 people. 

Two major ethnic group constitute the community; 

the Bajju and Ikulu tribes. They are a rural and 

agrarian community that farm mostly for subsistence 

while all the settlement share one Primary Health 

Care Center.

The study was a cross-sectional community based 

study of women in Zuturung district. They were 

randomly selected from a housing list derived in the 

course of mapping the settlement in a snowball 

fashion. In this technique, women were identified and 

asked for information of other subjects who met the 

eligibility criteria; these subjects in turn were 

contacted, screened for eligibility and asked for the 

names of other appropriate subjects. The process was 

continued until a sufficient number of eligible 

subjects were identified. The women groups of the 

community were also another focal point used for 

identification of eligible participants. Eligible 

subjects were then given an appointment to be seen at 

the community Primary Health Centre for data 

collection.

Participants consisted of one hundred and thirty five 

subjects. They comprised of 38 premenopausal, 22 
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perimenopausal and 75 postmenopausal subjects. 

The sample size (n) was determined as follows:         
2n = Z  P (1 – P)

2              d                                      

(Z statistics for a level of confidence, P= expected 

prevalence or proportion, d= precision in proportion 

of one: if 5% d=0.05) 
2n = (1.96)  x 0.0571 (0.943)              

0.025 

n =  82

The perimenopausal women were fewer in number 

due to further pruning of the women that constituted 

that group. Some of them were confirmed to have 

presented with menstrual irregularities mimicking 

perimenopause caused by the withdrawal of the 

norplant implant. 

Menopausal status was defined as: Natural 

menopause if menses had stopped for at least 12 

months without surgery, Late perimenopause if 

menses had occurred in the past 12 months but not in 

the last 3 months. Early perimenopause if menses 

had occurred in the past 3 months but had become 

less predictable and Premenopause if menses had 

occurred in the past 3 months with no decreased 
7predictability[ ]

Eligibility criteria were as follows: premenopausal 

subjects aged 15 – 45 years (peak bone mass is 

attained by age thirty), subjects resident in the 

community (>1year), regularly menstruating, non-

pregnant, not on hormonal contraceptive (the last 1 

year), not on steroid treatment (> 3months) nor 

lactating were included in the study. Perimenopausal 

subjects aged 35 – 50 years who had menstruated 

within the last 12 months but had either decreased 

predictability in the last 3 months or menses had 

ceased in the last 3 months were included. They had 

to be subjects who were non-pregnant, not on 

hormonal contraceptive (the last 1 year), not on 

steroid treatment (> 3months) nor lactating. 

Postmenopausal subjects selected were women aged 

between 40 – 70 years, amenorrhoeic for 12 months 

(if amenorrhoea is secondary to medication, 

radiotherapy or surgery they were excluded), non-

smokers and ambulatory. A previous history of a 

fracture (<5 years), the presence of a skeletal 

deformity, use of hormone replacement or 

medication that can affect bone turnover and a 

history of malignancy also served as exclusion 

criteria.

Informed consent was obtained from the participants 

after approval of the study by the Ethical Committee 

on Human Research of the Ministry of Health, 

Kaduna State.

All variables of interest in the participating women 

were obtained by self – report in an interview. 

Information on the socio-demographic details, 

lifestyle factors, obstetric and gynecologic history 

and other health characteristics of the women was 

collected by means of a questionnaire. The interviews 

of the women was in English, Hausa and Jju (the local 

dialect and lingua franca of the region). 

The weight of the subjects was determined with the 

subjects in light clothing using a calibrated weighing 

scale (Vins Medical, England) to the nearest 0.2kg. 
 Height was measured to the nearest 0.5 cm with a 

stadiometer (Vins Medical, England). Each subject 

was measured without shoes, with her heels, buttocks 

and back to the stadiometer backboard. The patient's 

head was maintained in the Frank-fort plane, with the 

lower edge of the left eye socket in the same 

horizontal plane as the notch superior to the tragus of 

the left ear. The patient was then instructed to stretch 

to a fully erect position, keeping her feet flat on the 

floor while the height was recorded during normal 
 [8]respiration.

The body mass index was calculated as weight in 

kilograms (kg) divided by height in meters squared 
2 [9]  (m ).  Waist circumference was measured with a 

Data Collection
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flexible metric tape at the level midway between the 

lower rib margin with the iliac crest with the 

participants standing without heavy outer garments, 
 [10]in duplicate to the nearest 0.5 cm.  Hip 

 circumference was measured at the maximal

protrusion of the hips at the level of the pubic 
 symphysis, to the nearest 0.5 cm. The waist-hip ratio 

(WHR) was calculated as the ratio of waist 
[11]circumference over the hip circumference. 

Blood pressure at rest was measured using standard 

auscultatory methods. Each subject was seated 

comfortably for 5 minutes, asked to remove their 

clothing where it covered the location of the cuff, 

after which the blood pressure was measured. 

Systolic and diastolic blood pressures were recorded 

at the first and fifth Korotkoff sounds, respectively, 

using a mercury sphygmomanometer (Acosson, A. 

C. Cossor & Son (surgical) LTD, London) and a

stethoscope (3M Littmann Classic II S.E. 
[12,13]Stethoscope, 3M Health Care, U.S.A). 

Statistical Analysis

Results were presented as mean ± SD and data were 

analyzed using one way analysis of variance 

(ANOVA) which was followed by Tukey post-hoc 

test. A p-value of <0.05 was considered statistically 

significant while associations between variables were 

determined by Pearsons' correlation using SPSS 

version 23.

A total of 135 subjects participated in the study. They 

comprised of 38 premenopausal women, 22 

perimenopausal women and 75 postmenopausal 

women. The results for the mean ages of all the three 

group of women is as in table 1. The mean age at 

menopause, median age at menopause alongside 

minimum and  maximum ages  for  the  

postmenopausal women is in table 2. Anthropometric 

and social data for the premenopausal,  

RESULTS

perimenopausal and postmenopausal women in 

Zuturung are in table 3. The educational status of the 

postmenopausal women is displayed in figure 1.

   

Table 1: Mean Age of the Premenopausal, Perimenopausal and Postmenopausal subjects in 

Zuturung District.

Depicting the mean ages of the premenopausal, 

perimenopausal and postmenopausal subjects. 

Parameters   Postmenopausal (n=75)
Age at menopause (mean years)

    
44.23 ± 2.74

Age at menopause (median years)         

   
44.00

Minimum age at menopause (years)

    

38.00
Maximum age at menopause (years) 56.00

p< 0.05*   All data indicated are mean ± SD.                    

Table 2: Mean and Median Age at Menopause for the Postmenopausal subjects in Zuturung District

Depicting the age at menopause characteristics of the 

postmenopausal women in Zuturung district. 

 

Parameters  Premenopausal 

(n= 3)

 Perimenopausal 

(n=22)

Postmenopausal 

(n=75)

BMI (kg/m2)
 

25.18±3.48
 

26.42±7.27 26.07±5.99

Waist circ. (cm)  83.73±8.00  92.19±11.91* 89.63±10.66*

Smoking currently(%)  0%  0% 0%

Drink alcohol (%) 18.31%
 

22.72% 36.99%

Table 3: The Anthropometric and Lifestyle Characteristics of the Premenopausal, 

*=p< 0.05  All data indicated are mean ±SD. BMI-Body mass index, WC-Waist circumference. 

There was a statistically significant increase in waist 

circumference (p=0.000) and waist hip ratio in the 

perimenopausal and postmenopausal subjects as 

compared to the premenopausal group. However, 

their BMI (p=0.120) was not significantly different 

from that of the premenopausal group. No subject 

reported a history of smoking while all the 3 groups 

reported a history of consumption of alcohol in 

increasing proportion. 

Parameter
 

Premenopausal
 

(n=38)

 

Perimenopausal 

(n=22)

 

Postmenopausal 

(n=75)

Age (years) 46.00 ± 55.80* 57.67 ± 9.19*

p<0.05 =* All values indicated are as mean ±SD.

33.60 ± 4.59
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Majority of the women had no form of education 

(48.5%) while only about 8.8% had attained tertiary 

education.

Figure 1. The educational status of the postmenopausal subjects in 
Zuturung district. 

There was no significant difference in the age at 

menopause for the rural women irrespective of 

their educational status (Figure 2)

Representing the correlation matrix. The weight of 

the postmenopausal women showed significant 

positive association with their BMI, waist 

circumference and height. (p<0.05). While their 

HC correlated with the weight, height and WC of 

the subjects significantly. However, all the 

anthropometric parameters showed no significant 

association with their ages nor their age at 

menopause.  

Figure 2. The age at natural menopause for the different educational status of rural postmenopausal women in Zuturung 

district. 

Table 4:  A correlation matrix of the age,age at menopauseand some
anthropometric parameters of the postmenopausal women in Zuturung
district.

 Variables 

 

Age

 

Age at M

 

BMI WC Ht Wt HC
Age

 

1

  

Age at M

 

.267

 

1

 

BMI -0.04 .047 1
WC -.005 .134 .285* 1
Ht .170 .178 .134 .133 1
Wt .05 .090 .963* .283* .391* 1
HC .121 .223 .207 .780* .269* .239* 1

*=p< 0.05  BMI-Body mass index, WC-Waist circumference, Ht- Height, 
Wt- weight, HC- Hip circumference, Age at M- Age at menopause.
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DISCUSSION

The mean age of the perimenopausal and 

menopausal women was significantly higher than 

that of the premenopausal control (Table 1). That is 

understandably so because women attain those 

former phases with advancing age.  

The mean and median age at menopause for the 

women was 44.23±2.74 years and 44 years 

respectively (Table 2). These findings are similar to 
[6]the previous study by Achie et al,  where they 

reported a mean  and median age at menopause for 

Nigerian women in Zaria as  and 46 years 

respectively. These ages fall below the values 

reported in other regions in Nigeria. 

A study of postmenopausal women in Sagamu, 

southwest Nigeria revealed a mean and median age 
[14]at menopause of 48±2.58 and 49 years.  They 

belong to a different ethnic group (predominantly 

Yoruba ethnic group) with differing sociocultural 
[15] backgrounds. Similarly, Okonofua et al, had 

previously elicited a similar mean and median age of 

menopause in women of Yoruba descent too, 48.4 

and 48 years respectively. Another study of urban 

Yoruba women in Ibadan, in the southwest of 
[16]Nigeria, by OlaOlorun and Lawoyin,  showed a 

mean and median age at menopause of 48 ± 5.9 and 

48 years respectively too. 

The mean age at menopause for women from Orlu in 
[17]Eastern Nigeria was reported to be 47 ± 4.2 years.  

His study incorporated administering questionnaires 

to 13 communities from the Eastern Nigeria region. 

Even though their study was similarly on rural 

women they still presented with a slightly higher age 

at natural menopause as compared to our study in 

Northern Nigeria. Implying that the menopause 

experience of women in rural areas as well as women 

in other regions of Nigeria might differ. This finding 

is true in developing as well as in developed 
[18]countries.

The age at menopause is said to show significant 

46.16±0.37

[19]association with the year of birth.  They observed 

ages of menopause in their study for earlier years 

were lower implying that there was a time-related 

trend of age at menopause. The earlier study in 

women in Northern Nigeria gave the mean age at 

menopause for postmenopausal women in Zaria as 
[6]46.2±0.37 as at 2011.  Our recent study in the same 

region eight years later is producing the mean age at 

menopause of 44.23±2.74 in rural women. By 

inference, this mean age at menopause would have 

been lower for this same rural community then. 

These results suggest that certain factors involved 

with socio-demographic, lifestyle, dietary and 

reproductive characteristics are related to the age at 

natural menopause in Nigerian women.

The existence of genetic variance in menopausal age 
[20]was already suggested by a case-control study  and 

[21]a cross-sectional study  in which early menopause 

tended to cluster in families. Heritability studies of 

menopausal age of twins and siblings showed 
[22,21,23]substantial genetic variance  This confirms that 

age at natural menopause is also determined by 

“heritable” components. Both comparisons among 

sisters and twin-sisters as well as between mothers 

and daughters found indications for genetic variance. 

This explains the variance across ethnic groups found 

in different regions of Nigeria. 

Unraveling the genetic determinants involved in 

menopausal age opens the way to identify which 

women are at risk of premature ovarian aging and 

who can afford delaying having their families 

without fear of infertility.  Since (genetic) tests are 

lacking to predict the age at menopause, an important 

indication may be family history on menopausal age 
.[24,21] components Analyses of candidate genes 

indicated that the steroid hormone metabolism and 

biosynthesis pathways were associated with age at 

natural menopause and that genes involved in 

premature ovarian failure were also significantly 
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[25]associated with age at menopause.  Two single 

nucleotide polymorphisms of the tumor necrosis 

factor receptor family have also been shown to be 

significantly associated with age at natural 
[26]menopause.  However, heritability estimates cannot 

effectively distinguish between genetic factors and 

the early shared environmental influences that are 

more similar among twins. Up to the present, linkage 

has been more successful as there are now two 

regions exhibiting suggestive linkage on 
[23]chromosome 9 and the X-chromosome.  

None of the women interviewed were smoking 

cigarettes (table 3). This is a finding that should result 

in a later age at menopause. Early menopause has 
[27]been shown to correlate with a history of smoking.  

The effect is usually greatest in current smokers 

while the results from a past history of smoking is 
[28]mixed.  Further, exposure to smoke both prenatally 

and around the time of menopause is reported to 
[29]accelerate ovarian aging.  One possible mechanism 

is that tobacco smoke constituents such as polycyclic 

hydrocarbons destroy primordial oocytes or may 

contribute to degeneration of follicles through 

lowered estrogen levels thereby causing early natural 
[27]menopause among smokers.  Further, drug 

[30]metabolism is reported to be enhanced in smokers  

Hence, estrogen also may be more rapidly 

metabolized in the livers of smokers, which could 

lead to an earlier reduction of estrogen levels. 

Smoking has also been reported to have 

antiestrogenic effects. An Indian study in rural 

women showed the earlier onset of age at menopause 

experienced correlated with tobacco smoking. The 

prevalence of smoking among them (rural) was more 
[31]than five times that of their urban counterparts.  

Contrary to the Indian picture more current smokers 

are found among Nigeria's urban population as 

compared to the rural population especially in 
[32]adolescents.  

The BMI of the perimenopausal and postmenopausal 

women showed no significant difference with that of 

the premenopausal women (table 3). However, the 

waist circumference showed significant difference 

among the control (premenopausal) as compared 

with the perimenopausal and postmenopausal 

women. Obesity is defined by both increased BMI 
[33]and ethnic specific waist circumference.

The higher waist circumference in postmenopausal 

subjects as compared with the perimenopausal and 

premenopausal subjects is caused by the effects of 

depleting estrogen levels in the menopausal period. 

These depleting levels are associated with 

hyperphagia in rats, decreased energy expenditure 

and increase in visceral fat (alteration in fat 
[34,35]distribution in menopause) in humans.   

Obesity has been associated with inadequate ovarian 

function, which could result in fewer ovulatory 

cycles and less depletion of follicles. In addition, the 

production of estrone in the adipose tissue of obese 

women may result in higher estrogen levels, which 

may lead to less follicular degeneration. There is no 

universal consensus on the relationship between 

body mass index (BMI) and age at natural 

menopause (ANM). However, a primary bias was by 

cigarette smoking because smoking was a strong 

confounding factor related to lower BMI and earlier 
[36]

menopause.

BMI across the reproductive lifespan was reported 

not to influence age at menopause to an extent that 

would be clinically relevant for postmenopausal 

health. Lower BMI at all ages and underweight 

trajectory were related to an earlier start of HT. 

Further studies are required to understand whether 

such relationships are due to underweight women 

experiencing menopause earlier (and because of 

menopausal symptoms starting HT earlier) than 

heavier women, or having behavioral characteristics 

related to earlier HT use, independent of 
[37]menopause.  

Some previous studies found an earlier age at 
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menopause among women with a low body mass 
[38,39] [37]index,  but a study by Hardy et al., did not.  In 

[38]Zhu et al  a higher menopausal age was observed 

among the overweight/obese women as compared to 

their normal weight counterparts. There is a report of 

BMI at a critical age being associated with the age at 
[40] menopause. There is a report that BMI at the age of 

[3]18 is associated with age at menopause,  hence  the 

critical age may be younger than 39 y old. The critical 
[41]age needs to be studied further.  However, there 

appears to be a paucity of studies comparing 

correlation of age at menopause with a higher waist 

circumference.

High physical activity, and lower socioeconomic 

status and nutritional status in rural women has been 

reported to be associated with a lower age for the 

onset of natural menopause as well as a higher age at 
[42,43]menarche. . In contrast with the Asian study, a 

lower menopausal age in the urban area compared to 

the rural area of South African women was 
[44,45]observed.  A similar observation was made for 

Spain as less physical activity seemed to correlate 
[46]with a lower natural menopausal age.  Compared to 

their urban counterparts, the semi-rural women in 

Spain who were reported to be engaged in higher 

physical activity registered the highest age at natural 

menopause. In general, there is a strong indication of 

physical activity contributing to the difference 

observed in the onset of age at natural menopause 
[31,47]between urban and rural populations.  In another 

[48]study, by Harlow and Signorello,  major depression 

was associated with earlier menopause. Implying that 

psychosocial stress activates the hypothalamic-

pituitary-adrenal axis, leading to increased secretion 

of glucocorticoids with inhibition of release of 

gonadotropin releasing hormone and suppression of 
[49]ovulation.  This mechanism linking between stress 

and hypothalamic amenorrhea might lead to an 

earlier menopause; especially in our subjects who 

leave in a rural area with the attendant stress needed 

[50]for daily life survival.  Findings also suggests that 

even early life stressors may also be related to early 
[51]menopause.  They include, malnutrition (acting 

prenatally through maternal under nutrition or post 

natal through poor childhood growth) and parental 

divorce during childhood. 

All the 3 groups reported a history of consumption of 

alcohol in increasing proportion across the groups 

(Table 3). Although alcohol intake has been 

suggested to affect the age at which natural 

menopause occurs, results from observational studies 

are not consistent. The findings of a review indicate 

that alcohol consumption, particularly low and 

moderate alcohol intake, might be associated with 

later onset of menopause although the magnitude of 

the association was low. They also suggest further 

studies to corroborate their findings, clarify the level 

of alcohol intake at which menopause is delayed and 

identify the potential mechanisms behind this 
[52]association.  Reasons for the later age at menopause 

in alcohol consuming women suggested by another 

study are observed increasing concentrations of 

parent oestrogens with increasing alcohol intake 

among both never/former and current hormone 

replacement users, consistent with prior studies. 

There was also an observed trends of increased 2-

hydroxylation pathway oestrogen metabolites with 

increasing alcohol intake (2-, 4-, and 16-pathway 
.[53]oestrogen metabolites)  Another observation was 

that moderate drinkers were distinguished from 

abstainers by lower testosterone levels. This, it is 

suggested, reflects an increased rate of aromatization 

of testosterone stimulated by ethanol. Torgerson et 
[54]al.,  concluded that the onset of the menopause is 

delayed by moderate alcohol consumption. Alcohol 

consumption was significantly correlated with 

oestradiol levels and was found to be independently 
[55]associated with menopausal status.  Implying that 

further categorization and assessment of the drinking 

levels of our subjects could be carried out to verify 
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this association of alcohol consumption with age at 

natural menopause. 

We found no association between the anthropometric 

parameters with the ages of the menopausal subjects 

nor with their age at menopause (Table 4). However, 

studies have shown many factors to affect the age at 

menopause, such as the mother's age at menopause, 

the age at menarche, body mass index, use of tobacco 

and alcohol, physical activity, socioeconomic status 
[34,52,38 ]and educational level. We observed only a weak 

association of the anthropometrical parameters with 

themselves. The data in our study were collected as a 

cross-sectional study. That exposes us to the potential 

for recall bias and uncertainty about the timing of 

factors of in relation to the occurrence of menopause.

We conclude a finding of an earlier onset of natural 

menopause among rural African women in Zuturung 

District which was not significantly associated with 

their anthropometrical parameters. 

We recommend longitudinal/prospective population 

based national studies on the age at natural 

menopause among rural women. So there will be less 

distortion of the true picture of the timing of the final 

natural menstrual period, particularly for 

understanding factors that precede and may affect the 

timing of menopause. Studies involving 

supplementation with zinc, vitamin B6 and higher 

intake of fish oils and fresh legumes portion in rural 

women and its effect on the age at natural menopause 

are also recommended. 

We wish to acknowledge and appreciate the women 

of Zuturung district, the District Head of Zuturung 

and the research assistants who participated in the 

study. 
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