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Background: BMI is linearly related to the total cholesterol, LDL cholesterol and triglyceride
concentrations and is, however, inversely related with HDL cholesterol, Dyslipidaemia has been
recognized to be strongly associated with overweight and obesity and its comorbid conditions.
Overweight and obesity is conveniently determined from body mass index (BMI). Present study was
conducted in Khyber Medical College, Peshawar to investigate the importance of age in relation to
BMI with dyslipidaemia. Methods: The study was conducted in Khyber Medical College Peshawar
during a span of period covering from 2008 to 2009. A total of 500 volunteer male and female subjects
were included, which were grouped according to age. Lipid profile was obtained against BMI of the
subjects, categorized as normal, overweight and obese in different age groups. Results: The prevalence
of dyslipidaemia was both age and gender dependent. Dyslipidaemia show an increasing trend with age
in both male and female subjects. In females, dyslipidaemia shows a gradual increase with age for all
BMI categories. However, in males, the trend is different. It has been observed that the percentage of
females having dyslipidaemia was less as compared to males in the age between 20 and 59 years. On
the other hand, dyslipidaemia shows a dramatic increase in females above the age of 59 years.
Conclusion: There is increase in dyslipidaemia trend in our subjects with increase in BMI and age.
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INTRODUCTION
Clinically, obesity is a complex multi-factorial chronic
disease in which excessive accumulation of body fat
accompanied by overweight results health risk.1 The
issue of overweight and obesity has become a serious
public health concern throughout the world during the
last few decades. Overweight and obesity continue to
increase substantially worldwide, affecting all ages,
sexes and races.2 The prevalence of overweight and
obesity is increasing and obesity is now estimated to be
the second leading cause of mortality and morbidity,
causing an estimated 2.6 million deaths worldwide and
2.3% of the global burden of disease.3 Pakistan National
Representative Survey showed 25% of the population to
be overweight according to the Asian-specific BMI cutoff values and 10.3% are obese. This data confirm a
major public health problem in Pakistan.4 In the Middle
East too high levels of obesity exist particularly among
women, but often amongst men too, in many countries
including Egypt, the Gulf States and Saudi Arabia.
Obesity rates of 25–30% and even higher are not
atypical in Kuwait, the United Arab Emirate and
Bahrain. In Iran obesity rates vary from rural to urban
populations rising to 30% among women in Tehran.
Adult obesity in Japan averages 20%, rising to 30% in
men over 30 years old, and in women over 40 years old,
representing a three to four fold increase over the last 40
years.5 In the World Health Report April 25, 2003, the
WHO identifies the main global risks affecting today’s
disease, disability and death rates. The top 10 risks
account for 40% of global deaths, while the next 10 are

responsible for <10%. Obesity is an increasingly
prevalent metabolic disorder affecting world population
as documented in WHO report (2002). More than 2.5
million deaths are weight related.6
Very little documentation is available on the
problem of obesity among the population of North West
Frontier Province (NWFP), Pakistan, where the problem
of obesity is becoming an overwhelming health issue.
The major reason is attributed to the eating, living and
social habits of the people, which is responsible for high
levels of adiposity. Populations in which high levels of
adiposity are common, such as the population of
Pakistan, especially, those living in North-West Frontier
Province, the relationship of BMI with dyslipidaemia
needs to be investigated.
The present research study is aimed to describe
and evaluate relationships between BMI, cholesterol,
and high-density lipoprotein-cholesterol (HDL-C). The
raised total cholesterol, and low levels of HDL-C is
called dyslipidemia. The ratio of total cholesterol to
HDL-C of 4.5 is considered dyslipidemia.7 In addition,
the study will provide detailed information on the
distribution of total cholesterol, and on the impact of
dyslipidemia, in relation to levels of BMI for
representative samples of adult men and women in
NWFP. Furthermore, the research will present new
information on relationships between BMI and HDL-C.
In recent years, BMI has become the medical standard
used to measure over weight and obesity. This is a
measure of how appropriate a person’s weight is for
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his/her height.4 BMI is calculated by the following
formula:
BMI (kg / m 2 ) 

Weight
Height 2

A desirable BMI according to the WHO
recommended cut-offs for Asians is considered to be
between 18.5 and 22.9 kg/m2. A BMI of 23–
24.9kg/m2 is defined as ‘overweight’ and 25 kg/m2
as ‘obese’.8
Overweight, Obesity & Dyslipidaemia
In recent findings from the Framingham Offspring9,
indicate that BMI is linearly related to the total
cholesterol, LDL cholesterol and triglyceride
concentrations and is, however, inversely related with
HDL cholesterol, especially in non-smoking men and
women. It has been found that most of the
comorbidities, which relates obesity to coronary
artery disease, increases as BMI increases, and in this
way they are associated to body fat distribution.10
The link between abdominal obesity and
heart disease is partly modulated by the relationship
of abdominal obesity to lipid abnormalities: excess
visceral or abdominal fat has also been shown to be
independently associated with larger very lowdensity lipoprotein (VLDL): small, dense LDL; and
lower levels of HDL-2.11

Group II is between 40–59 years, and group III is
between 60–79 years.
Further grouping was prepared in terms of
BMI, so as to categorize the subjects as normal,
overweight and obese. In the present research, BMI of
18.5 to 22.9 kg/m2 is termed as normal, BMI between
23 and 24.9 kg/m2 as overweight and those with BMI
25 kg/m2 as obese for both male and female.

RESULTS
The graph is obtained from the tables below for all
subjects having dyslipidaemia and compared with the
BMI and age categories in both the male females.
Table-1: BMI Classes and Dyslipidaemia cross
tabulation
BMI Classes (Normal,
Overweight & Obese
Normal BMI
Overweight
Obese
Total

142

Total
57
186
257
500

Table-2: Age Dyslipidaemia Cross-tabulation
Dyslipidaemia category
No
Yes
90
45
173
115
38
39
301
199

Age (Yrs)
20–39
40–59
≥60
Total

MATERIAL AND METHODS
In this study, data was collected through a questioner.
Weight, height and total lipid profile were measured.
The BMI was calculated from the data.
Subjects were chosen in the district of
Peshawar, where majority of inhabitants are from the
rest of the province, belonging to the tribal belts,
Bannu, Swat, Swabi, Hazara area and DI Khan.
Ethnically, Peshawar bears importance in that it
consists of those speaking Pushto (Pakhtoons) and
those speaking Hindko (Those belonging to Hazara,
Kohat, DI Khan and Peshawar City itself). For the
present investigations, the subjects were 500
volunteers (adults men and women), to be categorized
as obese, overweight and control. Obese are those with
BMI of 25 kg/m2 or greater. Overweight are those with
BMI of 23 kg/m2 up to 24.9 kg/m2 and those with BMI
less than 18.5 kg/m2 are considered as control or
normal. Subjects were screened through a medical
history questionnaire, physical examination, weight
measurement, blood test and lifestyle. All the
necessary tests were conducted at Pakistan Medical
Research Council (PMRC) Laboratory at Khyber
Medical College, Peshawar.
Categorization and Age Grouping of Subjects
In the present work the age grouping/categorization
was made according to Brown et al7 These are
classified as those with age 20–39 years is group I.

Dyslipidaemia category
No
Yes
42
15
120
66
139
118
301
199

Total
135
288
77
500
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Figure-1: BMI Dyslipidaemia age
Group I (Normal BMI)
The figure shows a typical graph of subjects (both
male and female) with BMI between 18.5–22.9 kg/m2.
Referring to figure, a total of 23 subjects (18 males and
5 females) in this BMI category, with having age
between 20 and 39 years were included. The results
that 3 cases of dyslipidaemia were found in the 18
male subjects tested which comes to be about 16.6%,
whereas none of the female subjects showed any sign
of dyslipidaemia. A total of 26 subjects (17 males and
9 females) with age between 40 and 59 years were
examined in the normal BMI category. It was found
that 7 males and 3 females showed a positive sign of
dyslipidaemia. The results show about 39% risk of
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dyslipidaemia in males as compare to 33% in females.
For subject of ages 60 years a total of 13 subjects (6
males and 7 females) were examined for
dyslipidaemia. The results indicate that out of the total
subjects examined, one male and 3 female subjects
were tested positive for dyslipidaemia. The result
indicates approximately 17% risk in males whereas the
risk is about 42% in females.
Group 2 (Overweight)
The graph shows both male and female subjects falling
in the category of overweight BMI (23–24.9 kg/m2).
The total male and female subjects falling in the age
group between 20–39 years is 41, out of 31 males 13
were recorded as dyslipidaemic showing a result to be
about 42% and one female out of 10 was dyslipidaemic
it is about 10%. In the age group between 40–59 years
the total male and female subjects evaluated were 109,
of the total males subjects of 66, 22 were dyslipidaemic
and of the total 43 females dyslipidaemia was noted in
14 subjects showing the results to be about 50% and
33% respectively. From the above data it is evident that
dyslipidaemia is more prevalent in males in this age
group like the previous group. The total male and
female subjects in the overweight BMI category having
age 60 years were 35. The male subjects recording
dyslipidaemia were 6 out of 18, i.e., about 32% and 10
out of 17 were female subjects that come out to be about
59%.
Group 3 (Obese)
The figure represents all the subjects coming under the
category of obese BMI (25 kg/m2). The total obese
individuals evaluated in the age group of (20–39 years)
were 70, amongst these 30 were male and 40 were
female while the prevalence of dyslipidaemia was 14
males and 14 in females indicating risk of dyslipidaemia
in male subjects to be approximately 47% and 34% in
female subjects showing an insignificant inclination
towards males. In the age group between (40–59 years)
the total subjects examined were 145 and the male
subjects found to be dyslipidaemic were 33 out of 55
(60%). The female subjects recorded were 87 and out of
the total 87, 36 were diagnosed to be dyslipidaemic
showing the risk to be about 41%. The results were
consistent with the previous results exhibiting the high
risk of dyslipidaemia in male subjects as compared to
female in the above-mentioned age group. The obese
individuals falling in the risk comes out to be about
69%, reflecting the importance of age for females to be
more at risk for dyslipidaemia in this age group.
Table-3: Chi-Square Test
Asymp.
Sig.
Value (2-sided)
Pearson Chi-Square for BMI and Dyslipidemia 9.782(a) 0.008
Pearson Chi-Square for Age and Dyslpipidemia 6.141(a) 0.046

Analysis of the study suggests that the
optimum mean BMI for the whole sample is around
31.17 kg/m² with a standard deviation of 6.70. Among
the 270 males the mean BMI is 29.67 kg/m2 and out of
the total 230 females the mean BMI is 32.74 kg/m2.
The results indicate high prevalence of obesity in
females. The chi-square test also indicates a rising
trend of dyslipidaemia with increasing BMI and age.

DISCUSSION
Referring to the above figures, it is evident that there
is a general trend of increase in dyslipidaemia with
increasing BMI in both males and females with age.
This is consistent with the findings of Brown et al7,
Must et al12 and Malnick et al13. It is also noticed that
the prevalence of dyslipidaemia is more significant in
males in the younger and middle ages for all BMI
categories. The findings are consistent with other
studies.14 However, the prevalence of dyslipidaemia
is more significant in females above age of 60 years.
Several reasons may be taken as responsible for this
trend. The first and important reason is the hormone
changes that are effected with menopausal age above
age of 60 years in women. The less significance of
dyslipidaemia in early ages in females may be
attributed to the protective effect of female
hormones. Secondly, most women above age of 60
years in our socio-economic setup suffer from
arthritis leading to inactivity. Thirdly multiple
psychological complexes such as age acceptance and
family and social domination. This leads to the
development of condition of stress, thereby resulting
in depression. All these and other causes may
therefore give rise to situations whereby the lipid
profile may tend to become abnormal.14

CONCLUSION
1. Dyslipidaemia is directly related with BMI,
showing that with the increase in the BMI the trend
of dyslipidaemia rises in both females and males.
In males, however, dyslipidaemia shows a
decreasing trend above the age of 60 years.
2. The prevalence of dyslipidaemia is both age and
gender dependent. Dyslipidaemia shows an
increasing trend with age in both males and
females. In females, dyslipidaemia shows a gradual
increase with age for all BMI categories. However,
in males, the trend shows a peculiar behaviour.
That is it increases with age below 60 years but a
decline in this trend occurs with age above 60
years. It has also been observed that the percentage
of females having dyslipidaemia is less as
compared to males in the age between 20 and 59
years. On the other hand, dyslipidaemia shows a
dramatic increase in females above the age of 59
years. However, for age below 40 years, higher

http://www.ayubmed.edu.pk/JAMC/PAST/21-2/Anjum.pdf

143

J Ayub Med Coll Abbottabad 2009;21(2)

percentage of males is having dyslipidaemia with a
risk of 2.7 times as compared to females.
3. Dyslipidaemia is more common in overweight and
obese class in both males and females.
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