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ABSTRACT

Lifestyle patterns which include diet, level of physical activity, alcohol consumption, smoking and
stress are capable of having both positive and negative effect on various health indicators such as
anthropometric, cardiovascular and metabolic parameters of body physiology. This study was
aimed at investigating the relationship between diet, physical activity and anthropometric indicators
[Weight (Wt.), Height (Ht.), Body Mass Index (BMI), Waist and Hip circumferences (WC, HC) and
Waist-Hip ratio (WHR)]. Three hundred and seventy five (375) young adults with a mean age of
21.61+2.168 years were selected using the convenience sampling technique. International physical
activity questionnaire and food frequency questionnaire were used to collect information on their
physical activity level and dietary intake respectively, following which selected anthropometric
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indices (Wt, Ht, BMI, WC, HC and WHR) were measured. Statistical measure of association
(correlation) and differences in mean were obtained for variables using the spearman rank and one-
way analysis of variance (ANOVA) respectively. Results revealed a higher dietary intake in males
than females with a statistically insignificant association between BMI, HC, WC and dietary intake.
However, there was a positive significant association between dietary intake and WHR dietary
intake; and BMI. Result also revealed a negative association between HC, WC and physical activity
though statistically insignificant. Proper nutritional habits and improved physical activity levels can
positively influence anthropometric variables of health.

Keywords: Body Mass Index; diet; physical activity; waist-hip ratio.

1. INTRODUCTION

Technological developments in societies have
resulted in more comfortable and less physically
demanding lifestyles. By this, Physical activity
has become one of the most significant
components of a healthy lifestyle [1]. With
Physical activity levels decreasing among young
people across the globe, less than one-third have
been estimated to be sufficiently active to meet
up with the requirements for healthy living [2].
Despite findings that optimisation of diet is
Jermaine, daily-to-routine exercise (physical
activity) have been established to improve good
health, lowering of blood pressure, checkmating
excessive body fat, and improving glucose
metabolism [3]. Available evidences suggest that
modifying the level of physical activity and daily
diets can decrease the occurrence of the
different risk factors associated with increased
BMI. Using the anthropometric measures, an
individual's health status can be calculated from
his/her Weight, BMI [4].

Using the anthropometric measures, an
individual’s health status can be calculated from
his/her Weight, Height, BMI, Waist and Hip,
circumferences, etc. for instance, A BMI between
26 and 30 is considered overweight and greater
than 30 is classified as obese [5]. Being a
chronic disease characterised by abnormal or
excess fat accumulation in adipose tissue [6,7],
Obesity impairs health and has been shown to
be independently associated with cardiovascular
diseases, specifically coronary heart disease and
stroke. In developing countries like Nigeria,
globalisation and urbanisation have brought
about rapid changes in lifestyle, which has
negative consequences among Wwhich is
decreased physical activity associated with a rise
in non-communicable diseases (cardiovascular
disease, diabetes mellitus, cancer and chronic
lung disease) which are becoming increasingly
significant causes of disability and premature
death [8].

Prevention of excess weight gain relies on the
maintenance of energy balance, whereby energy
intake equals energy expenditure (physical
exercise) over a long term. For adults, this
means maintaining a relatively stable weight
across life stages, including the reproductive
years, in contrast to the average progressive
gain of 0.5 to 1 kg per year commonly observed
in US adults [9]. Physical activity has been listed
as one of the major health indicators for Healthy
People 2020 [10]. Studies have shown Low
levels of physical activity to be associated with
obesity and weight gain. This occurs in the
context of an automated and automobile-oriented
environment which includes television viewing
and other sedentary activities although more of
the evidence relates to children [11,12]. It is
generally known that Proper nutrition is important
to physical fitness, because energy expenditure
depends on nutrition. If the diet is inadequate,
the fitness level will drop. Overweight,
underweight, and weak individuals will have
below average fitness levels [12].

Physical fitness is achieved via physical activity,
and the physical activity itself results in
breakdown of molecules which causes decrease
in mass whereas the resultant weight gain can
be explained to be from muscle hypertrophy
through anabolic excessive compensation seen
when the body recovers. This can result from
enhanced glycogen storage in the muscles or
through or increased muscle proteins hence
exercise can stimulate an individual’'s appetite
[3]. A combination of genetic susceptibility,
reduced physical activity level, and excessive
food consumption is the most common cause of
obesity.

Endocrine disorders, genes, mental disorders
and some medications also can also result in
obesity but in few instances. The view that obese
people eat little yet gain weight due to a slow
metabolism is not generally supported. On
average, obese people have greater energy



expenditure than their thin counterparts due to
the energy required to maintain an increased
body mass. The energy requirements of obese
individuals to maintain their body mass is more
than that of a normal weight or underweight
individuals hence it is not generally supported
that obese individuals exhibit slow metabolism
which makes them eat little and still gain weight.

Ayelet in 2014 carried out a study on the ‘Level
of Physical Activity and Anthropometric
Characteristics in Old age’ [3]. Their findings
indicated a clear negative association between
level of physical activity, weight, waist
circumference, and BMI values in both genders.
The more active a person was, the lower the
values of these parameters [3]. In a similar vein,
Dina in his 2010 study, revealed an increase in
the prevalence of overweight and obesity, as well
as in physical activity level and dietary intake of
normal weight and overweight/obese
adolescents [4]. Particularly, Dina noticed a
higher mean in overweight/obese rates for males
than females, suggesting an increased trend with
age in males at 28% (11 years) and 30% (14-17
years). Current study will explore the relationship
between physical activity level, dietary intake and
anthropometric indices among young adults.
Study will ascertain known relationships between

diet, physical activity and selected
anthropometric parameters amongst young
adults [4].

2. METHODOLOGY
2.1 Scope of Study

Study was conducted at the University of Nigeria,
Enugu Campus, South-East Nigeria.

2.2 Study Design

Study employed the cross-sectional approach to
research design for reason that data was
collected at one point in time from available
subjects in a particular location; targeting a
population of young adults of age range 18-30
years who were resident at the University of
Nigeria, Enugu Campus and environs.

2.3 Sample and Sampling Technique

Using the Taro Yamane’s relation of sample size
calculation, three hundred and seventy five (375)
young adults with a mean age of 21.61£2.168
years were conveniently drafted as follows;
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n =N/ (1+Ne”2)

Where n = sample size

N = population size

e = sampling error

A = raised to the power of
For the purpose of this study,
n = 6000/ (1+6000x0.05"2)
=6000/ (1 +6000x0.0025)

= 6000/ (1 + 15)

= 6000/16

= 375.

Study utilised a convenience sampling technique,
which is a type of non-probability sampling
technique, giving room for subjects’ recruitment
based on their willingness to participate.

N = 6000

Selection Criteria:

Selection of subjects for participation was spelt
by;

Inclusion Criteria:

i. Young adults in University of Nigeria Enugu
Campus.

ii. Young Adults within the ages of 18 to 30
years

iii. Young Adults who are willing to participate

Exclusion Criteria:

i. Adults below 18 years

ii. Adults above 30 years

ii. Pregnant women

iv. People on special diet

v. People on exercise programmes.

2.4 Materials for Data Collection

Materials used for the study include;

i. Questionnaire  (International  Physical
Activity ~ Questionnaire and Food
Frequency Questionnaire) was used to
access the level of physical activity and
frequency of food intake of participants.

i. Measuring tape: a non-elastic measuring
tape for measuring hip and waist
circumference.

iii. Weighing balance (Harson, Model H89)
was used to measure participants’ weight.

iv. Stadiometer (Leaidal Medical Limited,
RGZ-160) was used to measure
participants’ height.



2.5 Ethical Approval

Ethical approval was obtained from the
University of Nigeria Health research ethics
committee. Subjects’ informed consent was
obtained prior to investigation, just after the
procedure and purpose of the research was
clearly explained to them. Participants’ privacy
was maintained by using code numbers instead
of names in the data presentation, whilst keeping
the records confidential. Only data obtained from
this study is presented and reported.

2.6 Procedure

2.6.1 Assessment of physical activity level

The International Physical Activity Questionnaire
(IPAQ) short form was used to assess habitual
Physical Activity (PA) level. IPAQ has been
tested and reported to have acceptable test-
retest reliability and criterion validity [13].
Participants were asked the number of days they
did vigorous PA, moderate PA (excluding
walking) and walking as well as the number of
hour and minutes per day they did the three
types of activities in the last seven days
respectively. These activity categories were
treated separately to obtain the activity pattern
(by multiplied by their estimated intensity in
METs) and summed to get the overall estimate of
PA in a week. One MET represents the energy
expended while sitting quietly at rest and is
equivalent to 3.5ml/kg/min of VO,. The MET
intensities used to score IPAQ were vigorous
(8METs), moderate (4METs) and walking
(3.3METs).

2.6.2 Dietary assessment

Food Frequency Questionnaire (FFQ) was used
to determine the weekly dietary intake of
participants. Questions were framed to access
the frequency of food items as, ‘never consumed’
(0), ‘rarely (less than once per week occasionally
(1-2 times a week), ‘regularly’ (more than 3 times
a week) and “daily” (7 times a week).

The questionnaire concentrated on 13 food items
commonly consumed by most people, namely:
Grains and cereals such as rice (cooked or fried),
common starchy food such as cassava (Eba,
Fufu, Gari), yam and irish potatoes. Foods like
legumes, nuts, green leafy vegetables, non-leafy
vegetables, fruits, sugar, milk, milk products,
chicken red meat, fish, bread, non-alcoholic
drinks and alcohol. Score for each food item was
calculated in percentage based on responses to
the questions on frequency of consumption.
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2.6.3 Anthropometric assessment

Following  guided standards from the
International Society for Advancement of
Kinanthropometry (ISIAK), anthropometric
assessments for Heights and weights (to the
nearest decimal place) were respectively
obtained with metre rule and bathroom scale.
BMIs of participants were then calculated from
obtained helghts and weights using; weight
(kg)/height (m®). From these BMI values, normal
weight, WHO standards for overweight and
obesity formed the criteria for body weight
determination [2].

Using a non-elastic measuring tape, Waist and
hip circumferences (WC and HC) were obtained
at the level of the umbilicus and greater
trochanter. Waist/Hip ratios (W/H) were obtained
from calculated values of WC and HC; and
categorised based on the WHO’s stipulated
criteria [2]. Values were measured and recorded
to the nearest 0.1 cm. W-H ratio < 0.95 was
categorised as normal, with those = 0.95 as
undesirable for men. For women, W/H < 0.85
was categorised as normal, with those = 0.85
taken as undesirable. This categorization was
done in accordance with to the WHO’s standards

[2]-
2.7 Statistical Approach

Data Analysis and presentation were performed
with the statistical package for social sciences
application (SPSS Version 21), using charts and
tables. Whereas, differences in mean for
obtained variables was checked with the One-
way Analysis of Variance (ANOVA), statistical
measure of association (correlation) was
performed with the spearman rank equation. P-
values < .05 were taken to as statistically
significant.

3. RESULTS

Association between variables was performed
with the spearman correlation. Descriptive
statistics was used to analyse the demographic
data.

From Table 1, 190(50.7%) of the respondents
were male, while 185(49.3%) were females.
Here, 23(5.6%) were underweight, with
286(73.9%) being normal while 43(14.7%) and
23(5.8%) falling respectively as overweight and
obese. Again, 324(86.7%) of respondents had
normal WHR, while 51(13.3%) were centrally
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Table 1. Socio-demographic data of sampled subjects

Variables Frequeny (n) Percentage
Gender Male 190 50.7
Female 185 49.3
Under weight 23 5.6
Normal 286 73.9
BMI(kg/m?) Overweight 43 14.7
Obessed 23 5.8
Waist-hip ratio Normal 324 86.7
Centrally obesed 51 13.3
Physical activity level Low 75 20
Medium 228 60.8
High 72 19.2
Dietary intake Low dietary intake 16 4.3
Moderate dietary intake 304 81.0
High dietary intake 55 14.7

obese. 75(20%) had low Physical activity level
with  228(60.8%) and 72(19.2%) showing
moderate and high Physical activity levels
respectively. 16(4.3%) of respondents also had
low dietary intake with 304(81.0%) and
55(14.7%) showing medium and high dietary
intakes respectively.

Table 2. Correlation between physical activity
and anthropometric parameters using
spearman Rank’s

Variables r &)

Body mass index(kg/m?) 0.119  0.022*

Hip circumference(cm) 0.027  0.599

Waist circumference(cm) 0.062 0.234

Waist-HIP ratio 0.355 0.001*
*=significant at p < .05

Table 2 shows a positive correlation between
physical activity and body mass index of young
adults. Here, r-value and p-value were 0.119 and
0.022 respectively.

Table 3. Correlation between physical activity
and dietary intake using spearman rank’s

Variables Physical activity P- value
R- value
Dietary intake -0.025 0.631

125

100

75—

Count

50—

25—

o-

high moderate

135

From Table 3 r-value and p-value for the
relationship between Physical activity and diet of
young adults are seen to be -0.025 and 0.631
respectively. This implies a negative relationship
between the two variables. ANOVA returned an
insignificant outcome as p = 0.631.

gender

-male

& female

physical activity level

Fig. 1. Gender distribution of levels of physical activity in respondents



Fig. 1 shows the physical activity level of
respondents by genders. The figure reveals that
72 (out 190 males) engaged in low physical
activity, while 93 and 25 of them engaged in
moderate and high physical activity respectively.
Of the 185 sampled Females, 3 of them engaged
in low physically activity with 135 and 47 of them
being moderate and high in physical activity level
respectively. This shows that majority of the
studied individuals are physically active,
especially the male folks. Showing frequency of
BMI for both genders. As shown, 9 males were
underweight with 169 having normal weight. Nine
(9) were overweight with 3 of them being obese.
Fig. 2 also shows that 20 of the 185 females
were obese with 14 of the being underweight,
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117 having normal weights, and 34 overweight.
This signifies that majority of the individuals have
normal body mass index.

Fig. 3 reveals that out of 190 sampled males,
180 were normal, while 10 of them were centrally
obese. In the female category, 144 were normal
with 41 centrally obese.

From Fig. 4, it is seen that of the 190 sampled
males, 10 had low dietary intake with 162 and 18
showing moderate and high dietary intake
respectively. It is also seen that of the 185
female participants, 6 had low dietary intake with
142 and 37 having moderate and high dietary
intake respectively.

gender

200

150—

100

Count

50—

14
9

normal

underweight

Body mass index

Fig. 2. Changes in BMI by gender in respondents

B male

Bar Chart H female

20
9
3

overweight obese
gender
B male

Bar Chart [ female

2004

Count

normal

10

central obese

waist-hip ratio

Fig. 3. Changes in Hip-waist ratio by gender in respondents
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Fig. 4. Dietary intake by gender

4. DISCUSSION

This study related physical activity level, dietary
intake, and anthropometric indices among young
adults in the University of Nigeria, Enugu
Campus. A total of 375 subjects participated in
the exercise; 190 males and 185 females. From
the studied individuals, 286(73.9%) had normal
weight, 23(5.6%) were underweight, 23(5.80%)
and 43(14.7%) were respectively obese and
overweight. Result also showed that 325(86.7%)
of sampled individuals had normal waist-hip ratio,
while 50 (13.3%) were centrally obese. It was
also seen that 75(20%) of the participants had
low physical activity level, with 228(60.8%) and
72 (19.2%) respectively showing moderate and
high levels of physical activity. The study also
revealed that 16(4.3%) had low dietary intake.

4.1 Relationship between Dietary Intake
and Body Mass Index of Young Adults

ANOVA returned a statistically significant result,
while r=0.043. This implies a negative
relationship, and corresponds with findings of
Togo et al, 2001 who found no associations
between body mass index and food intake
patterns [8]. Palmer in 2009 also found no
relatioship between eating frequency and weight
in either loss or maintenance interventions.

4.2 Relationship between Dietary Intake
and Hip Circumference of Young
Adults

Study showed an insignificant, negative
relationships between dietary intake and hip

circumference as r = 0.138 and p = -0.078).
This implies that dietary intake does not have
any significant association with hip
circumference. Scares literature exists to support
this.

4.3 Relationship between Diet and Waist
Circumference of Young Adults

No statistically significant result was seen
between dietary intake and waist circumference
of young adults as p = 0.318. r also returned -
0.052, implicating a negative relationship
between the two variables. This is in contrast
with the findings of Maruf in 2012 who reported
that there is a relationship between the different
food types and waist circumference. This
disparity may have been traced to the fact that
this research work studied the association
between dietary intake and waist circumference,
while the above mentioned work focused on the
association between selected food types and
waist circumference.

4.4 Relationship between Diet and Waist-
HIP Ratio of Young Adults

Study showed a positive relationship between
dietary intake and waist-hip ratio of young adults
with r = 0.161. ANOVA proved significant also as
p = .02. This is in line with Kelishadi et al's
findings of 2016 reported a significant
relationship between eating frequency with
generalised and central obesity.



4.5 Relationship between Physical
Activity and Body Mass Index of
Young Adults

Study proved significant with p = 0.22, with
positive relationship between physical activity
and body mass index of young adults as r =
0.119. This means that physical activity level
influences the body mass index of young adults,
supporting the view of the findings in the
previous studies. Thus, establishing a crucial role
for physical activity and energy expenditure in
obesity prevention. In addition, several studies
have shown that physically active people are less
likely to gain weight if they are so engaged on
regular basis.

4.6 Relationship between Physical
Activity and HIP Circumference of
Young Adults

No relationship was seen between physical
activity and hip circumference of young adults.
(r=0.027, p=0.599). This means there were no
existing  correlations  between the two
variables; even though no literature currently
supports this.

4.7 Relationship between Physical
Activity and Waist Circumference of
Young Adults

No significant relationship was seen between
physical activity and waist circumference of
young adults (r=0.062) and (p=0.234). This
means that physical activity level of young
adults does not have effect on waist
circumference. This finding is different from
the findings of Maruf et al in 2012 who found
out that physical activity is negatively
correlated with waist circumference [5].

4.8 Relationship between Physical
Activity and Waist-HIP Ratio of Young
Adults

A significant relationship was seen between
physical activity and waist-hip ratio of young
adults (r=0.355) and (p=0.001). This signifies that
physical activity level of young adults has a role
to play in the waist-hip ratio. This result supports
the findings of Maruf who found a significant
relationship between physical activity and waist-
hip ratio [5].

Ativie et al.; AJARR, 2(1): 1-9, 2018; Article no.AJARR.44083

4.9 Relationship between Physical
Activity and Dietary Intake of Young
Adults

This study also shows that there is no significant
relationship between physical activity and diet
frequency of young adults. (r=-0.025) and
(p=0.631). This implies that physical activity level
of young adults has no association with dietary
intake of young adults.

5. CONCLUSION

Male population has more physical active and
BMI, with higher dietary intake than their female
counterparts. Study also established through
spearman ranks’ correlation that, Dietary intake
has no relationship with body mass index, hip
circumference and  waist  circumference.
However, its relationship with the waist-hip was
positive for young adults Physical activity was
also shown to have a relationship with BMI and
waist-hip circumference in young adults.

6. RECOMMENDATIONS

More studies with the more sophisticated
approach are recommended. Since findings were
neither based on cause and effect nor even on
longitudinal observation (need for longer term
studies) but merely descriptive and correlative.
Interventional  trials are also  strongly
recommended to provide more definite findings.
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