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Abstract

Purpose: The aim of the present study was to evaluate body weight perception and its relationship
with anthropometric indices and blood glucose of undergraduate students in Port Harcourt.
Methodology: The study involved a total of 600 undergraduate students aged 18-35 years
(including 249 males and 351 females). Body weight perception was assessed using a structured
questionnaire. The anthropometric indices (weight, height, waist, hip and shoulder circumference
and foot length) of each subject were measured using standard methods while the ratios were
calculated.

Findings: The average BMI of undergraduates was 23.66+0.13kg/m?2. There was no significant
gender difference in BMI, hip circumference and foot length. Waist circumference and waist-to-
hip ratio were significantly higher in males while waist-to-height ratio was significantly higher in
females. There was significant correlation between BMI and hip circumference, shoulder
circumference and waist circumference but no significant correlation exists between BMI and foot
length. The incidence of obesity amongst undergraduates in Port Harcourt was as low as 3.3%
using the measured BMI even when only 1.5% admitted being obese. The actual BMI classified
overweight was 25.7% as against perceived overweight of 19.8%. Only 56.3% perceived
themselves to be within the normal weight whereas up to 67.5% were actually normal weight. The
incidence of underweight was 3.5% but as many as 22.3% of undergraduates perceived they were
underweight.

Unique Contribution of Theory, Practice and Policy: Waist-to-height ratio therefore was more
useful in assessing abdominal size in females while waist-to-hip ratio was more useful in assessing
abdominal size in young adult males. Amongst the anthropometric indices, foot length was a poor
tool in assessing body weight.
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Introduction

Body weight is a sum total of the physiological composition of the body including; fluids, muscle,
bone and fats. Despite the contributions of muscle and bone mass to body weight, it is the sum of
body fat that determines the adverse health conditions associated with obesity (1). Body weight
alone could not account for the whole body fat since people who are tall or athletic would have
more of bone or muscle mass. An estimate of the body fat is provided by Body mass index (BMI);
however the actual percentage body fat can be determined more appropriately using specific
methods (2,3). Anthropometric indices are weight-related measurements of the body used either to
assess the nutritional status of individuals or as a tool in predicting the likelihood of certain
diseases including hypertension and diabetes mellitus (4). Studies in different regions of the world
have drawn a connection between how healthy a person would be with his/her body size (5,6,7).
Abnormal weights are also known to trigger psychological problems such as anxiety, low self-
esteem and depression especially amongst young people (8,9).

Although, BMI is commonly used to assess body weight, in some instances people with normal
BMI might have localized obesity especially in the abdomen, hip or trunk which still predisposes
them to adverse health conditions. Therefore, a clear knowledge of the connection between
anthropometric parameters and adverse health conditions would improve the role of weight
management either as a preventive or as a therapeutic measure. Factors such as level of physical
activity, nutrition, certain medications and genetic make-up can to a great extent influence body
weight (10,11,12,13,14,15). High risk of abnormality in body weight may also be associated with
some developmental defects. This is because there are critical periods within which any insult or
alteration in development could ultimately predispose to abnormal weight later in life. For
instance, malnutrition in the prenatal period could lead to obesity later in life (16). Other critical
periods include; adolescence, pregnancy and immediate post-partum period (13,17,18). BMI
relates body weight (kg) with height (m) and is represented mathematically; BMI = Weight (kg)/
height? (m?).

Using the BMI scale, individuals are classified thus; underweight (below 18.5kg/m?), normal
weight (18.5-24.9kg/m?), overweight (25.0 — 29.9kg/m?) and obese (> 30.0kg/m?) depending on
the number obtained when their BMI is calculated (19,20).
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Body weight perception refers to the personal assessment of one’s weight as ‘underweight’ or
‘normal weight’ or ‘overweight’ irrespective of actual BMI. It could be described as an
individual’s estimate of body image with all of the accompanying feelings, attitudes and thoughts
concerning weight, size, shape and appearance (21). The way an individual perceives his/her
weight is largely determined by factors such as age, media, family, gender, peers, ethnicity (19)
and even career or job. Therefore, an individual’s perception of his/her weight determines whether
or not to lose or gain weight. This in effect would influence their choice of weight control behavior

and the success or failure of these behaviors relies largely on the actual weight.

Results from the present study will provide data on the anthropometric parameters of
undergraduates and by inference, young adults in Port Harcourt. It will serve as a basis to apply
appropriate weight control behaviors directed not only at controlling the BMI but also specific
body parts. The aim of this study is to evaluate the relationship between blood pressure, blood
glucose and anthropometric indices of undergraduate students in Port Harcourt. The study
objectives include; to determine the values of anthropometric parameters, blood pressure and blood
glucose and to compare their gender variations, to evaluate the perceived body weights and to
correlate body mass index (BMI) with other anthropometric parameters, blood pressure and blood

glucose.
Materials and Methods

This cross sectional study was conducted between July 2019 and February 2020. A total of 600
students (including 249 males and 351 females) were randomly selected from three tertiary
institutions in Port Harcourt; University of Port Harcourt, Rivers State University and Captain
Elechi Amadi Polytechnic. Apparently healthy undergraduate students aged of 18-35 years who
gave consent to participate were included in the study. Undergraduates who were currently taking
medications or those that are drug addicts were excluded from the study. The height of each
subject was determined using a height measurement scale with the subject standing erect without
shoes and recorded to the nearest meter (m). Body weight (in kg) was determined using a weighing
scale with the subject standing on the scale without shoes. The measured weight and height of each

subject was thereafter used to calculate the BMI (kg/m?).
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Waist circumference was measured while the subject was standing by placing an inelastic plastic
fiber tape around the trunk at mid-point between the costal margin and the iliac crest just after
expiration (22) and recorded in meters (m). Hip circumference was measured while the subject was
standing by placing the tape around the hip at the area of maximum extension of the buttocks. At
an erect position with both arm adducted, the shoulder circumference was measured by placing the
tape around the widest part of the shoulder. Shoe size was determined using a meter rule. First the
foot was placed on a clean sheet of paper and the circumference traced with a pencil. Then the
longest distance and the width between the widest points on the tracing were measured and
recorded in cm. The waist-to-hip ratio and waist-to-height ratio were respectively calculated.
Structured questionnaires were administered to the study participants to obtain information on
demographic details and body weight perception. Body weight perception was assessed using the
questionnaire where the subject was asked to describe his/her weight. Responses were rated on a 4-
point scale: 1; underweight, 2; Normal weight, 3; overweight 4; obese. These were recorded as

perceived BMI.

Ethical approval for the study was obtained from the university of Port Harcourt ethics and
research management committee (UPH/CEREMAD/REC/MM67/007). The study was well
explained to the participants and each participant gave oral and written consent. There was no
foreseen risks and discomfort expected by participating in this research. The participants at any
point in time could decide to withdraw without any consequences. The results were analyzed using
SPSS version 23.0. Data were presented in tables and graphs. Continuous variables were expressed
as mean + SEM. Comparison of variables was analyzed using One Way Analysis of Variance
(ANOVA) at the confidence limit of 95%. Difference between variables was considered

statistically significant at p<0.05.
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Results and Discussions

Table 1; Anthropometric parameters of undergraduates

Parameters Total (600) Male (249) Female (351)
BMI (kg/m?) 23.66% 0.13 23.37£0.17 23.87£0.18
Height (m) 1.68 +0.00 1.74 +0.01* 1.65 +0.01
Waist circumference (m) 0.74+0.00 0.75 £ 0.00* 0.73£0.00
Hip circumference (m) 0.94+ 0.00 0.94 +0.00 0.94 +£0.00
Shoulder circumference (m) 0.85+ 0.00 0.91 £ 0.00* 0.81 £0.00
Foot length (m) 0.25+ 0.00 0.26 £ 0.00 0.25+0.00
Waist-to-hip ratio 0.78+ 0.00 0.80 = 0.00* 0.77+0.00
Waist-to-height ratio 0.44+ 0.00 0.43 +£0.00 0.44 + 0.00*
Shoulder-to-waist ratio 1.16+ 0.00 1.21 +0.01* 1.12+0.01

Values are Mean + SEM.

*Significant gender difference (p<0.05).
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(Significant correlation at p< 0.01, Pearson’s)
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(Significant correlation at p< 0.01, Pearson’s)
DISCUSSION

The present study showed no significant gender differences in age, BMI, hip circumference and
foot length (Table 1). However, the waist circumference, shoulder circumference, waist-to-hip
ratio and shoulder-to-waist ratio were significantly higher in males. The visceral pattern of fat
distribution is commoner in males causing an increased waist circumference in post-pubertal males
(23,24) partly due to higher dietary fat uptake by their abdominal viscera (25). Increased
abdominal size is associated with increased risk of cardio-metabolic conditions which have been
reportedly higher in men (26,27). Even though, males have higher waist circumference as reported
in the present study, non-pregnant females are usually more mindful of their abdominal size and
would promptly apply measures like exercise and dieting to control it (28). The present study
showed that waist-to-height ratio was significantly higher in females (Table 1). A higher waist-to-
height ratio would make the abdomen to appear bigger and a perception of higher waist

circumference as seen in females. Despite having similar BMI, the males were generally taller than
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the females indicating that the females might have more localized fats. Therefore waist-to-height
ratio could be a better anthropometric index in assessing abdominal size especially in young
women since it is a measure of the distribution of fat in the body (29). Conversely, waist-to-hip
ratio was significantly higher in males and could also be a useful tool in assessing abdominal size
in males. There was significant correlation between BMI and hip circumference, shoulder
circumference and waist circumference but no significant correlation exists between BMI and foot
length (Figs. 5, 6, 7 and 8). The incidence of obesity amongst undergraduates in Port Harcourt was
as low as 3.3% using the measured BMI which is similar to other studies in developing countries
(30) even when only 1.5% admitted being obese. Studies in more developed countries indicate
higher obesity prevalence in both adults and adolescents (31,32). The actual BMI classified
overweight was 25.7% as against perceived overweight of 19.8%. Only 56.3% perceived
themselves to be within the normal weight whereas up to 67.5% were actually normal weight. The
incidence of underweight was 3.5% but as many as 22.3% of undergraduates perceived they were
underweight. This means that a greater number of those who perceived themselves to be
underweight were actually within normal weight. The present study also showed that more females
were both overweight and obese whereas more males were underweight and normal weight (Table
2). A similar trend was reported by Osunkwo et al., 2021 (33) in Benue state, Nigeria. Results also
showed that more females perceived that they were overweight and obese while more male were

within normal weight.

BMI has been associated with waist circumference in other studies (34). Weight management
should not only be aimed at achieving normal BMI but also in reducing obesity in different body
parts considering that BMI alone may not be a good tool in assessing the cardio-metabolic risk

associated with increased adiposity in adults (Ross et al., 2020).
Conclusion

In conclusion, there is a similarity between actual BMI and perceived BMI amongst
undergraduates. Using both the actual and perceived BMI classifications, more of the males were
within the underweight and normal weight classes whereas overweight and obesity were
commoner in the females. Despite similarity of BMI, waist-to-height ratio was significantly higher

in females whereas waist-to-hip ratio was significantly higher in males. Waist-to-height ratio
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therefore was more useful in assessing abdominal size in females while waist-to-hip ratio was

more useful in assessing abdominal size in young adult males. Amongst the anthropometric

indices, foot length was a poor tool in assessing body weight.
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