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ABSTRACT

Objective: To determine the association of body mass index, blood pressure and fasting blood sugar with gender in the UN
staff of Liberia.

Study Design: Cross sectional study.

Place and Duration of Study: Level-1I Hospital Monrovia, Liberia, from May to Aug 2017.

Methodology: This study was conducted in the United Nation Staff of Liberia, at level-II Hospital, where, routine medical
check was conducted and anthropometric measurements as well as blood pressure and fasting blood sugar values were noted.
Body mass index, fasting blood sugar and blood pressure values were recorded and fasting blood sugar and blood pressure
values were compared for its relationship with varying body mass index values.

Result: Total 300 individuals were monitored, out of them 226 (75.3%) were males and 74 (24.7%) were females. Mean weight
of males was found to be 81 + 14.6 kg and for females 72.5 + 11.6 kg this difference was statistically significant (p<0.001) in
both males and females but there was no significant difference of gender with fasting blood glucose (p=0.395), systolic blood
pressure (p=0.281) and diastolic blood pressure (p=0.425).

Conclusion: Significant association was seen between body mass index and blood pressure in both males and females as well
as for fasting blood sugar in males. Hence, simple measurement of body mass index can be used as important healths
prognostic marker and thus can be used in regular routine medical assessment for maintaining and following healthy living.
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INTRODUCTION

Obesity is a disease of pandemic significance
especially affecting developed countries and is increa-
singly seen in developing countries as well, where life
style is getting sedentary and eating habits have chan-
ged. Obesity brings along systemic illnesses like dia-
betes and hypertension, which alone can result in mul-
tisystemic complications and together can exponentia-
lly deteriorate multiple organs. Therefore, controlling
obesity can be considered as first and foremost step
towards normalizing one's health and doing so one can
avoid all such chronic illnesses. Body mass index (BMI)
is an important parameter to determine and categorize
obesity and thus by simple, routine and regular moni-
toring of BMI, one can avoid landing up in complex
and complicated health problems like diabetes and
hypertension, which still, at present times, do not hold
definite treatment.

This study revalidates and highlights the
importance of this simple and cost-effective parameter,
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BMI, which is also an important prognostic marker in
preventing diseases like diabetes and hypertension.

METHODOLOGY

This cross-sectional study was carried at level-II
hospital of United Nations” Medical Mission in Liberia
from May to August 2017; formal permission was sou-
ght from the hospital ethical committee.

Inclusion Criteria was all serving UN staff of Monro-
via, undergoing annual medical check-up was recor-
ded for their height, weight, age, blood pressure and
fasting blood sugar level.

Exclusion Criteria was non-consenting UN staff.

All 300 UN employees of various ethnic origin,
due for routine annual medical check-up, were recor-
ded, during study duration. Non-probability consecu-
tive sampling technique was used, including all the
staff reporting for the medical. Data was appropriately
classified in groups according to BMI, blood pressure
and fasting blood sugar values.

BMI classification was adopted by the Steering
Committee of the Regional Office for the Western Pa-
cific Region of WHO, the International Association for
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the Study of Obesity and the International Obesity
Task Force of year 2000 (Table-I).

Data was analyzed using Statistical Package for
the Social Sciences (SPSS) version 22. Mean + SD was
calculated for quantitative variables and frequency and
percentages were calculated for qualitative variable.
The chi square and t-test were used. The p-value <0.05
was considered statistically significant.

RESULTS

Total 300 individuals were monitored, out of
them 226 (75.3%) were males and 74 (24.7%) were
females. Amongst males 3 (1.3%) were under weight,
61 (26.9%) were in healthy BMI range; 94 (41.6%) were
over-weight; 62 (27.5) obese and 6 (2.7%) were having
morbid obesity. In females, 33 (44.7%) were healthy; 24
(32.4%) were over-weight and 17 (22.9%) were obese,
the difference of BMI was found statistically significant
(p=0.006) in both male and female population shown in
Table-II.

Table-I: Body mass index classification by the steering
committee of the regional office.

Body Mass Index (kg/m?) Classification
<18.5 Underweight
18.5-22.9 Healthy
23-24.9 Overweight at risk
25-29.9 Obese

>30 Morbid obesity

Table-II: Association of gender and body mass index.

Parameters Male (n=226) Female p-
n (%) (n=74) n (%) | value

Body Mass Index (kg/m?)

Underweight 3 (1.3) 33 (44.7)

Healthy 61 (26.9)

Overweight at risk 94 (41.6) 24 (32.4) 0.006

Obese 62 (27.5) 17 (22.9)

Morbid obesity 6(27)

Mean weight of males was found to be 81 * 14.6
kg and for females 72.5 + 11.6 kg statistically signifi-
cant (p<0.001) difference was seen in both males and
females, Mean BSF values for males was 5.3 £+ 3.2 mmol
/L and for females 5.0 £ 0.7 mmol/L, mean systolic BP
for males was 125.8 + 16.3 mmHg and 123.5 + 15.2
mmHg for females. Means diastolic BP of males was
83 £ 9.7 mmHg and 82 + 8.2 mmHg for females. There
was no significant difference of fasting blood glucose
(p=0.395), systolic BP (p=0.281) and diastolic BP p=
0.425 shown in Table-III.

DISCUSSION

Obesity, worldwide has doubled since 1980 and
65% of the world’s population live in countries where

Table-III: Association of gender with weight, fasting blood
glucose and blood pressure.

Male (n=226) |Fema1e (n=74) p-

Raramere Mean £ SD value
Weight (Kg) 81.0+14.6 725+11.6 <0.001
Fasting blood

elucose (mmol/L) 53+£32 50+£0.7 0.395
Systolic Blood 1258 £163 | 1235+152 | 0.281
Pressure (mmHg)

Diastolic Blood 83497 82482 0.425
Pressure(mmHg)

being overweight and obese kill more people than
being underweight.! Commonest cause of obesity is
eating more calories and sedentary life style, sitting in
front of desk or television screens. This, modern life
style results in increased weight gain and peculiar
body fat distribution, affecting abdominal region more.
These combined effects result in inadequate insulin
production as well as raised blood pressure by way of
raised mean blood pressure as well as stroke volume.
The most recent guidelines from American College of
Endocrinology recommend weight reduction along
with optimized life-style modification for the control
of prediabetes and type 2 diabetes.? Close relationship
has been shown by multiple studies, between obesity
and raised blood pressure which consequently results
in multiple complications.3-¢

BMI is one of the simplest and most commonly
used parameters for measuring obesity and is calcula-
ted as weight in kilogram divided by square of the hei-
ght in meters. Diseases like hypertension and diabetes
have been argued to be related with obesity. By routine
monitoring of simple BMI value, one can easily prog-
nosticate health risk of these diseases.

In one of the longest running prospective studies,
conducted in Framingham, the Framingham heart stu-
dy (FHS), which started in 1944, showed that obesity
is the cause of hypertension in at least 28% of those
male participants and 26% of those female participants.
Similarly, another long prospective study conducted in
female nurses of Harvard Medical School, Boston for
16 years-showed obesity being the risk factor for the
new onset hypertension in at least 44% of those parti-
cipants. Thus, medical literature over the years has al-
ready placed immense stress on the maintenance of
ideal weight and BMI for leading a healthy life.

Our study has shown a positive direct progres-
sive relation in terms of increasing BMI values with
hypertension. Many previous studies, with larger sam-
ple size (more than 700,000 cohorts), have also shown
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similar results of linear correlation between BMI and
blood pressure.”

Analysis of obesity prevalence amongst adole-
scent has shown varying results. Adolescent obesity
screening data from North America suggested rising
obesity between 1999 and 2011 but remained static bet-
ween 2009 and 2011.8 Public schools of New York, sho-
wed decrease in obesity prevalence between 2006-2007
and 2010-2011.° Other researchers have shown increase
in obesity prevalence among US schools between 2001-
2002 and 2005-2006.1° According to a survey in 2015,
Pakistan has been ranked 9th out of 188 countries for
the countries with most obesity.!!

Obesity is considered mother of many illnesses
and carries greater risk factors with increasing age for
diseases like cardiac problems, type 2 diabetes, stroke,
numerous cancers and osteoarthritis.’> Mechanism of
raised blood pressure with raised BMI is not comp-
letely understood but number of possible explanations
include; autonomic dysfunction; insulin-resistance; ab-
normalities in vascular structure and function. They all
are presumed to be underlying mechanism of raised
blood pressure due to raised BMI values.!3 Similar obe-
sity related hormonal and vascular dysfunctionality
is argued to be responsible for polycystic disease in
females.14

Raised BMI has been postulated to be directly re-
lated to raise fasting blood sugar and ultimately results
in appearance of early onset of non-insulin dependent
diabetes. One of the Swedish long prospective studies
which was conducted on normoglycemic individuals
and was followed up till appearance of diabetes sho-
wed that those with raised BMI are more prone to get
diabetes in future. Robust weight control program
with combined very low-calorie diet has been postu-
lated to cause remission from diabetes.!> All these re-
gimes revolve around strict glycemic control which in-
fact decreases the onset and progression of microva-
scular and neuropathic complications.16-17

Statistically significant correlation exists between
BMI and blood pressure as is seen in our study; which
is in agreement with several such studies performed
previously in countries like Crete, South Africa, India
and Nigeria.’® Our study showed significant correla-
tion between BMI and FBS only in male subjects but
not in females; which agrees to previous studies like
that of Zaria in Nigeria.’ Nevertheless, few other stu-
dies have showed similar correlation of BMI and FBS
in both gender.?

CONCLUSION

There was a significant correlation between BMI and
blood pressure in UN staff of Liberia which can be equally
applied in both males and females. However, correlation of
fasting blood sugar to BMI was only established in male staff
of UN, not in females. Possible explanation can be racial and
ethnic differences, which result in different body fat distri-
bution. BMI still holds as an important health parameter and
can prognosticate chronic illness like hypertension and to
some extent diabetes.

LIMITATION OF STUDY

There were number of limitations in our study. Since it
was conducted in, a multinational setup therefore lacked
ethnic and regional uniformity but at the same time, it was a
rare opportunity to revalidate previous studies at multi-
national level. Secondly, sample size was small reason being
that due to multi-national and multi-ethnicity, prevalence
of disease entity for a single region/ethnic group could not
be applied in this case. However, larger sampling size with
continuation of such study can revalidate our data.
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