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Abstract: 100 menopausal women and 51 non menopausal women in Vom and its environs were investigated 
for their fasting blood plasma glucose levels. Blood glucose level was determined by glucose oxidase method 

(Randox Glucose Reagent Kits) to ascertain if menopause augments fasting blood glucose. The mean blood 

glucose level of menopausal women was found to be 4.43±0.15mmol/L while that of the non-menopausal women 

(control) was found to be 4.09±0.10mmol/L respectively. When comparism was made using one way ANOVA, 

the fastingblood plasma glucose levels of both menopausal women and non menopausal women  were not 

significant (P>0.05), even though mean Fasting blood plasma glucose level of the menopausal women was 

slightly higher .  However Comparism by age group made using the Post Hoc test shows that age group of 

60years and above, shows a clinical significant difference (P < 0.05). This led to the conclusion that blood 

glucose level certainly increases in women around and after age of 60 and fasting plasma glucose level predict 

future risk of diabetes and other associated diseases in menopausal women. 
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I. Introduction 

Menopause is the end of menstruation and fertility, which is a natural biological event, not a disease or 

illness. But however, for some women, physical and emotional symptoms can be difficult.[1 ]. 

Menopause involves hormonal changes in the body that may cause physical symptoms as the ovaries 

stop producing female sex hormone (oestrogen and progesterone), oestrogen levels declines over a period of 

years which causes symptoms such as hot flashes, mood changes, cold hands and feet. Technically, menopause 

is considered complete, when a woman has not had her period for an entire year .[2 ][ 3]. 

Menopause may occur because of surgical removal of ovaries (Ovariectomy) or uterus (hysterectomy) 

as a part of treatment for abnormal menstruation after age of 35 years. Usually females with short menstrual 
cycle attains menopause earlier than the female with longer cycle.[4]. On average, menopause occurs at age 51, 

but it varies from person to person [ 2] ,although the process can begin anytime from age 40 to the late 50’s 

(fifties)[ 4]. 

During menopause, profound changes occurs which affects emotional and physical health. At that time, 

series of metabolic changes can lead to blood sugar imbalance, and other serious health associated problems. A 

study that tracked metabolic changes in women as they progressed through menopause found that one out of six 

(6) women developed blood sugar imbalance. Estrogen can create blood sugar imbalance and increase in body 

fat storage, where as progesterone normalize blood sugar levels and helps use fat for energy[ 5]   

Blood sugar imbalance, if unchecked stimulates weight gain and metabolic dysfunction, increasing the 

risk of diabetes and cardiovascular disease. When blood sugar imbalance arises, increase in body fat occurs 

around the stomach, higher insulin levels and lipid imbalance and lower levels of the good cholesterol (HDL) 
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and higher levels of triglycerides occurs. The way to this, is to ensure that there is no weight gain during 

menopause and unhealthy increase in glucose and insulin[5 ]. Ketoacidosis is a life-threatening condition which 

needs immediate treatment. Symptoms include: shortness of breath, breath that smells fruity (such as pear 

drops), nausea and vomiting, and very dry mouth. Chronic hyperglycemia (high blood sugar) injures the heart in 

patients without a history of heart disease or diabetes and is strongly associated with heart attacks and death in 

subjects with no coronary heart disease or history of heart failure [ 6]. 

Insulin, glucagon and epinephrine maintain the glucose concentration in the blood within a fairly 
narrow interval under diverse conditions (feeding, fasting, severe exercise)[ 5]. 

In non-diabetic women, menopause, but not age, is an independent risk factor for elevated fasting 

plasma glucose levels. However, glucose metabolism is influenced by various genetic and environmental factors 

[ 7]. 

 

1.1    Justification  

In women, prevalence of abnormal glucose metabolism is known to increase at menopause and Chronic 

hyperglycemia (high blood sugar) injures the heart in patients without a history of heart disease or diabetes and 

is strongly associated with heart attacks and death in subjects with no coronary heart disease or history of heart 

failure, hence, fasting plasma glucose level is therefore important for the prevention and monitoring of diabetes 

and other associated diseases.  

 

1.2   Aims and Objectives 

1. To determine blood glucose level in menopausal women. 

2. To establish the prevalence of hyperglycemia in menopausal women. 

3. To determine the age distribution  

 

II. Materials And Method 

2.1 Subject Selection  

 Menopause women from ages of 40 and above were the subject used. The subjects were rural  women 
living in Vom and its environs. 

 

2.2 Sample Collection 

151 samples were collected. The subjects were told to fast overnight and were given questionnaires 

each. Tourniquet was tied at the upper arm and with cotton wool soaked in methylated spirit, the anti-cubital 

foci vein of each patient was sterilized. 2mls of venous blood was withdrawn by vein puncture using a New 

disposable syringe and needle for each patient. Each sample was transferred into a labeled anticoagulated bottle 

containing fluoride oxalate and was transferred into a clean dry centrifuged tube and was centrifuged at 3000 

revolution per minute (rpm) for 5 minutes. The plasma was obtained with the aid of Pasteur pipette into another 

clean dry labeled container and analyzed immediately. 

 

2.3       Inclusion Criteria 
All subjects were women who had seen their menopause for more than 1year and above. 

All the subjects used had no known medical condition and in their families. 

 

2.4       Exclusion Criteria 

Any subject found to have any known medical condition and in the family. 

Subjects who are alcoholics and smokers 

Subjects who had undergone any form of surgery especially on reproductive organs, liver and pancreas. 

Subjects on hormone replacement therapy (HRT). 

All obese subjects were excluded. 

 

2.5 Estimation of blood glucose by glucose oxidase colorimetric method[8]. 

 

2.5.1  Procedure 

To 1000μl of reagents, was added 10μl of samples and standard, mixed thoroughly and incubated for 

10minutes at 37°C using the incubator, the absorbance of the samples and standards were read against the 

reagent blank within 30minutes at 500nm. 
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III. Results 

Table 1  Show The Mean, Standard Deviation And standard Error of Mean of Glucose Level Between 

Menopausal and Non-menopausal Women 
Status Total Number Mean (mmol/L) Std. Deviation Std. Error F-value Remark 

       

Menopause 100 4.433 1.546 0.1535 
2.258 Not Significant 

Non menopause 51 4.0922 0.7186 0.1006 

Total 151 4.3179 1.3238 0.1077   

 

Table 2 Shows the Mean, Standard Deviation and Standard Error of Mean and Comparism  

Between The Age Group of Menopausal and Non menopausal Women (Control) 
AGE Total Number Mean (mmol/L) Std. Deviation Std. Error F-value Remark 

21-30 33 3.8478 0.7579 0.1319 

1.338 Not Significant 

31-40 18 4.1848 0.6447 0.1407 

41-50 29 4.2731 1.0255 0.2011 

51-60 40 4.4500 1.3303 0.2103 

>60 31 4.6452 2.0943 0.3761 

Total 151 4.3179 1.3238 0.1077   

 

Table 3  Shows the comparism between the age group of the control and the menopausal women. 
 Age Group1 Age Group2 T Std. Error P value 

Non Menopuase 

21-30 

31-40 0.33723 0.36789 0.361 

41-50 -0.08823 0.34559 0.799 

51-60 -0.26515 0.30993 0.394 

>60 -0.46031 0.32964 0.165 

31-40 

21-30 -0.33723 0.36789 0.361 

41-50 -0.42546 0.38667 0.273 

51-60 -0.60238 0.35515 0.092 

>60 -0.79754(*) 0.37247 0.034 

Menopause 

41-50 

21-30 0.08823 0.34559 0.799 

31-40 0.42546 0.38667 0.273 

51-60 -0.17692 0.332 0.595 

>60 -0.37208 0.35047 0.29 

51-60 

21-30 0.26515 0.30993 0.394 

31-40 0.60238 0.35515 0.092 

41-50 0.17692 0.332 0.595 

>60 -0.19516 0.31536 0.537 

>60 

21-30 0.46031 0.32964 0.165 

31-40 0.79754(*) 0.37247 0.034 

41-50 0.37208 0.35047 0.29 

51-60 0.19516 0.31536 0.537 

Key.  * = significant difference 
 

IV. Discussion 
Glucose metabolism is influenced by various genetic and environmental factors [7]. Chronic 

hyperglycemia (high blood sugar) injures the heart in patients without a history of heart disease or diabetes and 

is strongly associated with heart attacks and death in subjects with no coronary heart disease or history of heart 

failure [ 6], a situation which is possible in menopausal women who do not check their blood glucose levels. It 

was observed from the questionnaire used in this study that most of the women lacked balanced diet in their 

regular meal intake and seldom exercises except for some who still goes to farm 

The average mean value of blood glucose level in menopausal women was 4.433±1.5346, while that of 
non-menopausal women (control) was 4.0922±0.7186 (TABLE1). This result indicated that the mean blood 

glucose level in the menopausal women slightly increased than that of the non-menopausal women and is in 

agreement with study carried out by[7], which states that, the  prevalence of abnormal glucose metabolism is 

known to increase around and after age 50 considered to be a menopausal age. For one thing, the hormonal 

fluctuations that are common to perimenopause can affect blood glucose levels. For another, some symptoms of 

menopause are the same as or easily confused with the symptoms of high or low blood glucose levels, so the 

cause must be determined before corrective action can be taken. In addition, both diabetes and menopause raise 

a woman’s risk of osteoporosis, so women with diabetes must be proactive about taking steps to keep their 

bones strong. Lack of sleep, whether related to menopause, stress, or something else, can disrupt diabetes 

control and menopause is often associated with weight gain, which can make blood glucose control more 

difficult [9]. 
Statistically, the plasma glucose level of both menopausal and non-menopausal women shows no 

significant difference (P > 0.05) using one way ANOVA (TABLE 2), but at age 60years and above the mean 
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value shows an increase in blood glucose level compared to other age groups, which are as follows; 21-30 years 

(3.8478), 31-40years (4.1848), 41-50years (4.2731), 51-60years (4.4500) and 60years and above (4.6452) and is 

in concordance with the work done by Laurie,[7]. 

When paired group evaluation was done to confirm the existence of different blood glucose levels 

amongst different age groups (TABLE 3). There was no statistical difference in all the age groups compared, 

except that of 60years and above which shows significant difference (P<0.05). It has been observed that for 

women in menopause, there may be an increase of syndrome X (insulin resistance) symptoms due to metabolic 
changes, including fluctuations in adrenal and thyroid secretions. And, since insulin is a predominant hormone, 

the body may have trouble balancing the subsidiary hormones like estrogen, progesterone, and testosterone. The 

decrease of other hormones like estradiol can even trigger insulin resistance in some women[10]. In addition in 

menopause, with much attention directed towards the potential role of estrogen replacement in the maintenance 

and regulation of metabolic function and body composition in women, interventions with various estrogen 

replacement regimens have not demonstrated reproducible attenuation or reversal of menopause-associated 

adverse anthropomorphic changes, insulin resistance, and declines in functional capacity [11][12]. 

Furthermore, in a work done by Otsuki et a l[13], univariate regression analysis demonstrated that age, 

body mass index, triglycerides level, low-density lipoprotein cholesterol level, and menopause status were 

associated with fasting plasma glucose level, whereas high-density lipoprotein cholesterol level was not. 

However, stepwise multivariate regression analysis showed that the independent risk factors for elevated fasting 
plasma glucose levels were body mass index, menopause, and triglycerides level, whereas age and low-density 

lipoprotein cholesterol level did not contribute to fasting plasma glucose levels. Hence menopause was 

implicated in both analyses making it seem an important factor to be seriously considered among others. 

 

V. Conclusion 
In conclusion from the from the result and analysis this work shows that blood glucose level certainly 

increases in menopause with age and not menopause increasing blood glucose level, because age is a factor to 

be considered during menopause.  

 

VI. Recommendation 

Menopausal women in general and particularly those approaching age 60 may need to check their 

blood glucose levesl regularly, in addition such women may also need to reduce sugar intake, while dwelling 

more on vegetables and fruits accompanied by little or moderate exercise. 
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