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ABSTRACT 
 

The World Health Organisation defines perimenopause as the period (2-8 yrs.) preceding menopause and the one year after final 
menses resulting from the loss of ovarian follicular activity.(1,2) It can be described as a woman goes from a state of normal cyclicity 
to an ultimate state of permanent hypergonadotropic hypogonadism and amenorrhoea. This study has been designed to study 
changes in various parameters in perimenopausal women belonging to two socioeconomic groups. All the parameter was measured 
before the start of the study and at the end of study. After two years it was found that there was changes in parameter in both the 
group, but changes in high socioeconomic. 
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INTRODUCTION 
The World Health Organisation defines perimenopause as the 
period (2-8 yrs.) preceding menopause and the one year after 
final menses resulting from the loss of ovarian follicular 
activity.(1,2) It can be described as a woman goes from a state 
of normal cyclicity to an ultimate state of permanent 
hypergonadotropic hypogonadism and amenorrhoea. The rate 
of increase in mortality and morbidity has been accelerated 
due to CHD after perimenopausal period. Lipid profile used to 
change with age in both the sexes, but in male this change used 
to start in third decade, but in woman it starts in 5th 
decade.(3,4) 

In various study it has been found that ovarian hormone 
deficiencies or perimenopausal state is associated with 
reduced insulin sensitivity.(5) Considering these facts, this 
study has been designed to study changes in various 
parameters in perimenopausal women belonging to two 
socioeconomic groups. 
 
MATERIAL AND METHOD 
This is a prospective study carried out in coastal district of 
Andhra Pradesh, in the Dept. of Physiology, Rangaraya Medical 
College. Before start of the study permission from the 
institutional ethics committee was obtained. Written consent 
was taken from the patient enrolled for the study in two 
languages. Forty women between age group 45 to 55 yrs. were 
selected; out of 40 patients 20 were housewives from middle 
class family having annual income of the family more than 5 
lakhs/annum; rest 20 patients were from family where income 
was less than 2 lakhs per annum and these woman were 
working 6 to 8 hrs a day. They were selected as per exclusion 
criteria and enrolled for study.  
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Exclusion Criteria 
 Diabetes mellitus 
 Renal and hepatic dysfunction  
 Hypertension 
 Any kind of medication 
 
The study period was from Sept. 2013 to Oct. 2015. 

Various parameters like FBS, PPBS, lipid profile, fast and 
postprandial C-peptide assay were estimated. LDL-c was 
estimated by W.T. Friedowald, R.I. lery and D.C. Friedrickson 
method; serum triglyceride estimated by method of Neri and 
Fringe 1973 modified Debnath 1978. HDL estimated by 
precipitation method and serum cholesterol by ZAK modified 
method of 1957. C-peptide assay was done by radio-
immunoassay. 

 Information about hot flashes, irritability, physical 
limitations, sexual dysfunction, sleep disorders and wt. gain 
were obtained every 3 months. Height, weight, body mass 
index were measured before start of the study and the end of 
the study. Data obtained before start of the study and at the 
end of the year were analysed.  
 
RESULT 
All the parameters were measured before the start of the study 
and at the end of study. 

As per Table 1, the mean age of woman enrolled for study 
in group A was 49.9 and group B was 51.1 years. The body 
mass index in group A was 20.02 and group B was 25.02. Waist 
circumferences was 90cm for group A and 82cm for group B. 
Mean weight of women in group A was 70kg and group B was 
66kg. Mean fasting blood sugar at the start of study was 
88mg/dl and group B was 86mg/dl. 
 

 Gr A (mean) Gr B (mean) 
Age (Year) 49.9 51.1 

BMI 28.02 25.06 
Waist (CM) 90 82 

Weight (KG) 70 66 
FBs (mg/dl) 88 80 

Table 1 
 

After two years of premenopausal age, the percentage 
change in mean LDL concentration in group A was 5% with t-
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value 2.51 and p value <0.05. Change in the outcome of LDL for 
group B was 6 % with ‘t’ value 2.33 and p value <0.05.  

The percentage change in the mean triglyceride 
concentration was 12.4% in group A and it was 5.0% in group 
B. Mean concentration of serum cholesterol in group A was 
increased by 3% with ‘t’ value 1.90 and P value >0.05. 

Similarly, in group B it was 3.7% with ‘t’ value 2.83 and P value 
<0.05. 

In group A the mean HDL concentration was decreased 
by 11.36% and group B it was 2.2%; reduction in the 
concentration of HDL in group B was not significant. 
 

 
  Mean T value P value 

LDL Gr A 
start - 143.2 

2.51 <0.05 
After 2Yrs 150.8 

 Gr B 
start - 135.6 

2.31 <0.05 
After 2Yrs  144.6 

HDL Gr A 
start - 44.6 

2.9 <0.05 
After 2Yrs 39.6 

 Gr B 
start - 45.2 

1.6 <0.05 
After 2Yrs 44.2 

TG Gr A 
start - 174.2 

8.79 <0.05 
After 2Yrs 195.8 

 Gr B 
start - 166.6 

4.75 <0.05 
After 2Yrs 175.6 

Chol Gr A 
start - 177.2 

1.9 <0.05 
After 2Yrs 182.2 

 Gr B 
start - 149.5 

2.83 <0.05 
After 2Yrs 156.0 

Table 2: Lipid Profile at Start and After Two Year 
 of Study in Perimenopausal Women 

 

Fasting mean C-peptide concentration in group A was also increased by 32% and in group B it was 40%, so there was significant 
increase in the C-peptide concentration. 
 

  Mean T value P value 

Gr A 
Start 0.828 

5.45 <0.05 
After 2Yrs 1.155 

Gr B 
Start 0.462 

4.83 <0.05 
After 2Yrs 0.944 

Table 3: C-Peptide Concentration to Start and After 2hrs. of Study 

 
Now regarding symptoms of menopause, in both the groups various symptoms frequency has been increased out of all the 

parameters the weight gain and vaginal dryness was more frequent in both the groups after 2 years. 
 

 GROUP A GROUP B 
 BEFORE AFTER BEFORE AFTER 

SYMPTOMS 
NO. OF  

FEMALES 
NO. OF 

 FEMALES 
NO. OF 

 FEMALES 
NO. OF  

FEMALES 
HOT FLUSHES 10 14 8 10 
IRRITABILITY 6 10 4 6 

PHYSICAL LIMITATION 4 6 8 10 
DEPRESSION 8 10 6 10 

FREQUENT MENSES 10 18 10 18 
VAGINAL DRYNESS 8 14 6 12 

SEXUAL DYSFUNCTION 2 6 3 8 
SLEEP DISORDER 1 4 1 2 

WEIGHT GAIN 4 10 4 8 

Table 4: SYMPTOMS BEFORE AND AFTER THE END OF THE STUDY 

 
 
DISCUSSION 
Perimenopausal is a period of menstrual irregularity and 
hormonal variability. Cardiovascular disease risk factor used 
to increase. 
 
Changes in LDL in perimenopausal period 
There was significant increase in LDL concentration after two 
years of followup. The percentage change in mean LDL 
concentration in both the groups were increased, change in the 

group B was slightly more than group A. Various studies also 
found same result that changes in the LDL conc. used to occur 
in early transition peak of premenopausal period .(7,8) 
 
Changes in the HDL during perimenopausal period 
Some studies found that there is significant fall in HDL during 
perimenopausal period, but others found that there is no 
significant change.(9,10) Kennel et al., but in our study there was 
significant fall in HDL in group with good socioeconomic 
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status, but fall in HDL was not significant in poor 
socioeconomic status women with 11.30% and 2.2% 
respectively. 

Change in the triglycerides concentration during 
perimenopausal period: 

The percentage increase in mean TG concentration was 
more in Group A than Group B that was 12.4% and 5% 
respectively, which was significant statistically. Poehlman et 
al., found that TG concentration was increased by 16%.(11) 

Changes in serum cholesterol concentration during 
perimenopause: 

Changes in the serum concentration of cholesterol was 
less; it has increased by 3% and 3.7% respectively in Group A 
and Group B, which was as per the study of authors.   

 
Changes in C-peptide concentration 
It has been found in various study that perimenopausal stage 
is a stage of change in sensitivity of insulin or transition into 
insulin resistance, so by various authors it has been found that 
C-peptide insulin level used to increase.(12,13) In our study also, 
we have found that there was significant increase in the C-
peptide concentration after 2 yrs. in perimenopausal period. 
Now regarding various clinical presentation of menopause, it 
has been found that frequent menses, hot flushes and vaginal 
dryness were common in both the group of women. 

One of the important parts of our study is the difference 
in changes as per socioeconomic group. It has been found that 
changes in the parameter was less in low socioeconomic 
woman than in the good socioeconomic age group. Clinical 
presentation was same as the woman of working class, but as  
having calories consumption less and utilization was more, so 
that may be one of the causes of that. It is similar to the study 
of other worker.(14) But in Indian scenario, the studies are less 
and it has to be evaluated in detail.(15) 

 
CONCLUSION 
Aging process is one of the bitter truths of nature. The living 
thing who has taken birth has to grow old and die at some time. 
New born will replace them. But as we know that living 
condition and medical facilities has improved, so life 
expectancy has increased and we have more geriatric 
population. So graceful aging is the new concept and demand 
of these changing scenarios. That is why the better 
understanding of change in physiology is required. After two 
years it was found that there was changes in parameter in both 
the groups, but changes in high socioeconomic group was 
more. A thorough study of these changes is required by using 
more number of women and including more parameters and 
resources. 
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