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ABSTRACT

Aims: Menopause is associated with a myriad of chronic health risks. This study
assessed the Cardiovascular Disease (CVD) risk profile of post-menopausal women from
a semi-urban community in Nigeria.
Study Design: Cross-sectional study
Place and Duration of Study: Ife Central Local Government, Ile - Ife, Nigeria
Methodology: One hundred and twenty menopausal women aged 55 years and older
participated in this study. The respondents were recruited using a multistage sampling
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technique. The Framingham Heart Study Questionnaire was used to assess CVD risk
level. Risk scores were classified as low (0-19), medium (20-29) and high risk (40+).
Socio-Economic Status (SES) was assessed using a validated questionnaire while
cardiovascular and anthropometric parameters were measured following standard
procedures. Data were analyzed using descriptive and inferential statistics. Alpha level
was set at 0.05.
Results: The mean age, weight and Body Mass Index (BMI) of respondents were
64.9±8.4 years, 73.4±15.2kg and 27.3±5.4kg/m² respectively. A majority, 84(70.0%) of the
respondents had high blood pressure, 77(64.2%) had over five years duration of onset of
menopause while 13(10.8%) had high cardiovascular risk. Half of the respondents,
64(53.3%) were in the low SES class. High CVD risk was higher among individuals with
over five years of menopause. Pearson Product Moment Correlation revealed significant
relationship between CVD risk and each of age (r = 0.507; P = 0.01), body weight (r =
0.257; P = 0.01), onset time of menopause (0.359; P = 0.01), blood pressure status (r =
0.665; P = 0.01), occupation (r = 0.330; P = 0.01) and SES (r = 0.406; P = 0.01) among
post-menopausal women.
Conclusion: Prevalence of CVD risk was high among Nigerian post-menopausal women
in a semi-urban community. Age, body weight, years of onset menopause, blood pressure,
occupation and socio-economic status level had significant relationship with high
cardiovascular disease risk.

Keywords: Cardiovascular risk; post-menopausal women; semi-urban community.

1. INTRODUCTION

The global upsurge in the prevalence of Cardiovascular Disease (CVD) [1-3] has a skewed
propensity towards the female gender [4,5]. The high CVD risk in women is associated with
many factors not limited to obesity [6], obesity co-morbid factors such as hyperlipidemia,
hypercholesterolemia and hypertension [7-9], tobacco use [10], physical inactivity [4], stress
[11] and socio-economic disparity [12]. Women are also at higher risk of developing CVD as
age advances [13].

Menopause is an age related transition phase from the reproductive to the non-reproductive
phase which often affects the physical, physiological and psychosocial aspects of women’s
life [14,15]. Menopause is associated with a myriad of chronic health risks. There are
evidence that menopause has strong association with hypertension which is the most
common related factor for coronary artery disease [16,17]. Assessment of CVD among post-
menopausal women has been reported as an important strategic plan for prevention of CVD
events [17-19]. Furthermore, establishment of post-menopausal clinic has been proposed as
a way of reducing the consequences of menopause [15].

There is no evidence to suggest that cardiovascular health of women is given due attention
in the countries of sub Saharan Africa (SSA). Lack of empirical data on cardiovascular risk
constitutes a significant shortcoming in health planning and policy formulation for this high
risk group. The numerical quantification of risk and its clinical consequences constitute
information that might help patients to engage in preventive measures of CVD events [20].
Unfortunately, studies on the assessment of CVD risk of post-menopausal women in SSA
are sparse. Therefore, this study assessed the cardiovascular risk profile of post-
menopausal women from a semi-urban community in Nigeria.



British Journal of Medicine & Medical Research, 4(29): 4780-4790, 2014

4782

2. MATERIALS AND METHODS

2.1 Respondents

One hundred and twenty post-menopausal women from Ile – Ife in Ife Central Local
Government (LG), Osun state, Nigeria participated in this cross-sectional study.

2.1.1 Inclusion criteria

Eligibility for inclusion were,

1. Self-reported menopausal status.
2. Attainment of age 55years and above.

2.1.2 Exclusion criteria

1. Self-reported medical conditions such as diabetes, stroke or any physical disability
were excluded from the study.

2. Self-reported cessation of menstrual flow due to surgical removal of uterus was also
excluded from the study.

2.2 Procedure

The study protocol was approved by the health research ethics committee of institute of
public health, Obafemi Awolowo University, Ile-Ife, Nigeria. A multi-stage sampling technique
was used to recruit respondents from Ife Central Local Government. Ife Central Local
Government in the city of Ile – Ife, Osun State, Nigeria. Ile-Ife has an area of 111 km square
with 11 political wards and a population of 167, 254.  Six out of eleven political wards were
purposively selected in each ward based on the population of people living in such streets.
Every odd numbered house on each street was selected for survey. An estimate of 20
respondents per ward was calculated to meet the required sample size. Community leaders
in the selected political wards were consulted and permission to conduct the study was
granted. Respondents that met the inclusion criteria were approached for participation in the
study.  the  respondents were fully  informed  about  the  purpose  of  the  study  and  their
consent was obtained.

Data collection took place during the weekend (Sunday) between 13:00 and 17:00 hours.
The blood pressure of respondents was measured twice at 5 minutes interval using
electronic blood pressure kit in sitting position. Hypertension was classified as ≥140/90mmhg
cut-point using the seventh joint national committee on prevention, detection, evaluation, and
treatment of high blood pressure (JNC 7) [21]. Average blood pressure was calculated while
weight (kg), height (m), waist and hip circumferences (cm) were measured using standard
procedure. the Framingham heart study and SES questionnaires were administered after
proper  instructions have been given  as  to  how  the  questions  were  to  be  answered.
Upon completion, the questionnaires were collected on spot.

2.3 The Framingham Heart Study Questionnaire

The Framingham heart study questionnaire was used to assess cardiovascular risk in this
study. the questionnaire ask questions on lifestyle such as smoking, type of diet, stress,
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participation in regular exercise, body weight, stress, blood pressure and family and personal
medical history of diabetes. Based on the result of a previous study in this study locality by
Adedoyin et al. [9], the section on diet was used to substitute for cholesterol count because
majority did not know their cholesterol count. Socio-demographic, anthropometric
characteristics and onset of menopause information about the respondents were also
assessed.

Scores were assigned to each answer/response based on the scoring design of the original
questionnaire. Male sex is scored one, while, female sex is scored zero; for age, 56 years
and older is scored one, while, 55 year olds and below is scored zero. Respondents who
had relatives (blood relations) with history of heart attack or stroke before age of 60 are
scored 12. If a respondent had history of heart attack or heart surgery, a score of 20 was
assigned. The summed up scores from all the items on the questionnaire represents the risk
score. The total score obtained was classified as high (40 and above), moderate (20-39) or
low risk (19 and below).

2.4 Socio-economic Status Questionnaire

Socio-economic status (SES) was assessed using the socio-economic status questionnaire
by Adedoyin et al. [22]. The questionnaire assessed information on the three basic indicators
of SES which included occupational status, educational level and income. Information on
valuable assets in Nigeria context such as owning a house, car and household equipment
(television, video, computer, VCD, refrigerator, fan, generator, radio player, air conditioner,
type of furniture etc.) were assessed. Position in the society such as a community leader,
religious leader or any other was also enquired. The scoring of the items on the
questionnaire was based on their importance in the Nigerian society. The total score
obtainable from the questionnaire was 27 with each SES indicator having a maximum of 9
score. Based on the summative score, the respondents were categorized into lower (< 9),
middle (10-18) or high (19-27) SES stratum [22].

2.5 Data Analysis

Descriptive statistics of frequency, percentages, mean and standard deviation were used to
summarize data. Inferential statistic of Pearson Product Moment Correlation was used to
determine the relationship between cardiovascular risk scores and individual factors such as
age, body mass index, educational level, occupation, income, socio-economic status, onset
of menopause and blood pressure level. Data analysis was carried out using STATA-SE
version 11.0 software (STATA Corp, Texas, USA). Level of significance was set at p<0.05

3. RESULTS AND DISCUSSION

The mean of each of age, weight, height, Body Mass Index (BMI), waist circumference, hip
circumference and waist-hip-ratio (WHR) of respondents was 64.9±8.4years, 73.4±15.2kg,
1.6±0.1m, 27.3±5.4kg/m2, 94.5±12.5cm, 106.0±12.4cm and 0.9±0.1 respectively. A majority,
89(74.2%) of the respondents had primary education, 64(53.4%) were traders with a majority
84(70.0%) having less than #50,000 as monthly income while half, 64(53.3%) were in low
socio-economic status.  More than half, 77(64.0%) of the respondents had more than five
years of onset duration of menopause. High CVD risk (40+) was reported by 13(10.8%). Of
the population with high CVD risk, individuals with  over 5 years onset of post-menopause
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constituted (92.3%), while those who have high BP, traders, overweight and individuals older
than 75 years were 12(92.3%), 9(69.2%), 7(53.8%) and 6(46.2%) respectively (Table 1).

Table 1. Socio-demographic, anthropometric characteristics and cardiovascular risk
scores of respondents

Variable Mean±S.D.
Age (years) 64.9±8.4
Weight (kg) 73.4±15.2
Height (m) 1.6±0.1
BMI (kg/m2) 27.3±5.4
WC (cm) 94.5± 12.5
HC (cm) 106.0±12.4
WHR 0.9±0.1
Age group n (%)
55-65 71(59.2)
66-75 31(25.8)
>75 18(15.0)
Educational level
Primary 89(74.2)
Secondary 22(18.3)
Tertiary 9(7.5)
Occupation
Housewife 26(21.7)
Trader 64(53.4)
Farmer 6(5.0)
Cleaner 10(8.3)
Civil servant 13(10.8)
Clergy 1(0.8)
Monthly Income
<#50,000 84(70.0)
>#50,000 36(30.0)
Socio-Economic Status
Low 64(53.3)
Middle 30(25.0)
High 26(21.7)
Duration of onset
<2 11(9.2)
3-5 32(26.7)
>5 77(64.2)
Blood Pressure
Normotensive 36(30.0)
Hypertensive 84(70.0)
Cardiovascular Risk Score
Low risk (0-19) 73(60.8)
Medium risk (20-29) 34(28.4)
High (40+) 13(10.8)

Key: BMI, Body Mass Index; WC, Waist circumference; HC, Hip circumference; WHR, Waist to
hip ratio



British Journal of Medicine & Medical Research, 4(29): 4780-4790, 2014

4785

Table 2 showed Pearson Product Moment Correlation between cardiovascular risk score
and each of cardiovascular risk factor. There were significant relationships between age (r =
0.507; P = 0.01), body weight (r = 0.257; P = 0.01), onset time of menopause (0.359; P =
0.01) blood pressure status (r = 0.665; P = 0.01), occupation (r = 0.330; P = 0.01) and SES
(r = 0.406; P = 0.01) and cardiovascular risk score among post-menopausal women.
However, no significant relationship was found in each of the socio-economic indicators;
education (r = 0.085; p = 0.36) and income (r = 0.079; P = 0.39). There was a similar pattern
of CVD risk across the age groups Fig. 1.

Table 2. Correlation between age, anthropometric, onset of menopause,
cardiovascular parameters and cardiovascular (CVD) risk score of respondents

Variable r p-value
Age 0.507 0.01*
Weight 0.257 0.01*
Body Mass Index 0.090 0.33
Onset time of menopause 0.359 0.01*
Blood Pressure 0.655 0.01*
Income 0.079 0.39
Education 0.085 0.36
Occupation -0.330 0.01*
SES 0.406 0.01*

*Significant at p<0.05

Fig. 1. Cardiovascular risk score and participants’ age groups

This study investigated cardiovascular risk profile of postmenopausal women in a semi-
urban community in Nigeria. The result of this study showed that significant percentage
(10.8%) of post-menopausal women had high CVD risk. Reports from other SSA experts
recorded 7 to 10% [23,24]. The range of high CVD risk in literature varies from one study to
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another. The instruments employed to assess CVD risk varied widely and this may account
for the difference. The variation in the methodological and mode of assessment may
constitute a significant limitation in comparing findings in the field. A common denominator
from previous reports is that post-menopausal women are at higher risk of CVD than women
in the reproductive years [25-27]. A study by Lerner and Kannel [28] using the Framingham
Heart Questionnaire reported that women aged 50–59 years who had experienced natural
menopause had 4 times at risk of CVD than premenopausal women.

It is believed that menopause is a risk factor for CVD because estrogen withdrawal has a
detrimental effect on cardiovascular function and metabolism [29]. At menopause, there
tends to be an increase in the sympathetic nervous system activity [7], changes in the
production of serum lipids and lipoproteins, in particular, an increase in low-density
lipoprotein (LDL), lipoprotein-α and triglycerides and a decrease in high-density lipoprotein
(HDL) [29] and progressive weight gain and consequent increase in blood pressure[30, 31].
The present study also corroborates the findings of previous studies that the relationship
between menopause and blood pressure contributes to CVD risk [27,32]. Presence of all
these risk factors is believed to contribute to higher CVD risk among menopausal women.
Although some studies have reported no consistent causal and effect relationship between
menopausal status and CVD risk [33,34] but our finding is in line with findings of previous
studies [16,35,36-38].

The result of this study showed that CVD risk has significant relationship with age among
post-menopausal women. This finding is consistent with previous reports that age is
associated with increased risk for CVD [18,39-41]. Several epidemiological and
observational studies also confirm that age remains one of the strongest predictors of CVD
risk [13]. A review submitted that the largest apparent increase in CVD mortality in women
occurs around age 50 years, coinciding with the time of menopause [19]. Although experts
believe that as age advances, degeneration of arterial vessels and formation of plaque play
significant role in the CVD risk yet the withdrawal of estrogen at this stage could be as well
be detrimental. Our study showed that CVD risk was significantly associated with duration of
menopause. Previous study established that CVD risk increases with the postmenopausal
duration [40].

Socio-economic status (SES) has been reported to have significant relationship with CVD
risk [22,41]. In Nigeria context, SES indicators include occupation, education and income
which are universally acceptable criteria for SES categorization. Unfortunately, majority of
people are within low socioeconomic class with less than 2 dollars per day. Health and
economic inequalities usually affect more women than men globally. Though our study did
not show significant relationship between level of education and CVD risk but some studies
have reported an unfavorable CVD risk factor in both men and women [42]. In a related
study, Engstram et al. [43] posited that short education and low occupation level were both
associated with an increased prevalence of smoking, hypertension, hyperlipidemia and
diabetes which are risk factors for CVD.  Similarly, Cirera et al. [44] concluded that higher
educational level in both genders could serve as opportunity to access information for
healthy living and imbibe such lifestyle. However, these studies are not specific to post-
menopausal populations. It may also be concluded that methods of assessment of
socioeconomic status may not be limited to the traditional socioeconomic indicators
considering different sociocultural backgrounds.

Similarly, past studies of menopause-CVD risk relations have multifactorial confounding
factors which are not mutually exclusive. Confounding factors such as chronologic age,
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behavioural and lifestyle factors such as cigarette smoking, alcohol or tobacco use, physical
inactivity and obesity and hypertension are associated both with occurrence of menopause
and CVD risk [19,45,46].

4. CONCLUSION

Prevalence of CVD risk was high among Nigerian post-menopausal women in a semi-urban
community. Age, body weight, length of menopause and blood pressure level were
significant risk factors for cardiovascular risk.  The high prevalence of CVD risk in this study
substantiates the need for concerted efforts to reduce CVD event among post-menopausal
women. Policy formulation involving regular physical activity and healthy behaviours may
improve women’s health in sub-Sahara Africa.

5. LIMITATION OF THE STUDY

Potential limitations of our study included the self-reported menopausal status, and the in-
exhaustive assessment of CVD risk factors. Furthermore, biochemical analysis of lipid
profiles of the women was not carried out due to some constraints.
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