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Objective: To determine relationship between adiposity indices and quality of life (QOL) of residents of
a housing estate in Lagos, Nigeria.
Design: Cross-sectional survey employing multistep random sampling method.
Setting: Urban residential estate.
Participants: This study involved 900 randomly selected residents of Abesan Housing Estate, Lagos,
Nigeria.
Main Outcome Measures: Body mass index (BMI); waist circumference (WC); waist-to-hip ratio
(WHR); triceps skin-fold thickness (TSFT); and abdominal skin-fold thickness (ASFT) were measured
using International Standard of Anthropometric Assessment methods. QOL was assessed using Short
Form-20.
Analysis: Data were analyzed using the Pearson product moment correlation coefficient and multiple
regression analysis.
Result: The mean age of participants was 37.7 � 14.3 years, with a range of 20 to 80 years. The mean
values of adiposity indices were 24.1 � 4.3 kg/m2 (BMI), 11.5 � 5.3 mm (TSFT), 18.5 � 6.2 mm
(ASFT), 81.8 � 11.2 cm (WC), and 0.89 � 0.1 (WHR). Although the overall mean QOL score was
72.02 � 11.9, women had significantly (P < .05) lower scores (70.1 � 5.2) than men (73.5 � 11.3). There
was inverse correlation between QOL and each of the age and adiposity indices.
Conclusion and Implications: Quality of life of the urban-dweller Nigerians decreased with increasing
body adiposity and age. This finding suggests the need to further educate the Nigerian public on the asso-
ciation between high body fat and poor health.
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INTRODUCTION

One of the most profound challenges
facing public health and public health
policy all over the world is the in-
creased incidence and prevalence of
overweight and obesity.1-6 A growing
body of literature has identified obe-
sity as a significant predictor for mor-
tality and poor quality of life
(QOL).1-5, 7-9 The prevalence of adults
who have been labeled overweight
and obese all over the world has in-
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creased sharply.1,4,5,7 These increasing
rates raise concern because of their
implications for health and well-be-
ing. Health-related QOL for people
in many countries has dropped drasti-
cally because of the impact of obe-
sity.1,3,5,6,8-10 The health and QOL
implications of overweight and obe-
sity span all ages.5,6,8 Weight-reducing
programs combined with caloric re-
striction and physical activity have
been found to have a favorable impact
on physical composition, physical
icine, University of Ibadan, Nigeria
iversity Teaching Hospital, Lagos, Nigeria
tion), Federal Neuro-Psychiatric Hospital,

Department of Physiotherapy, College of
e: 234-805-523-1646; Fax: 234-2-241-1768;

ALF OF THE SOCIETY FOR NUTRI-

ior � Volume 41, Number 5, 2009
condition, health-related QOL, and
eating behaviors.4,5,6,8,10

The traditional African way of life
is giving way to a Westernized way
of life. Traditional African food has
been replaced with processed and
fast food. Many Africans are also
moving from a very active lifestyle
to a sedentary lifestyle when they
move from rural to urban areas, hence
there is increasing incidence of obe-
sity and its consequent health impli-
cations. These implications are of
concern in a typical African setting.
This pattern of changes in diet and
activity level is evident in Nigeria,
where there has been an increase in
cardiovascular diseases and obesity-
related illnesses.9

Quality of life measures have been
used to assess the impact of chronic
illnesses.1,6,9,10 Clinicians and policy
makers have recognized the impor-
tance of measuring QOL to inform
patient management and policy deci-
sions. Third-party health payers
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(health management organizations
and insurance companies) use QOL
information in reimbursement
decisions.1, 9-15

Indices of adiposity are objective
and reliable measures of degree of fat-
ness and are currently used more than
gross body weight to indicate the ef-
fectiveness of weight control pro-
grams.16,17 These indices include
waist circumference (WC), waist-to-
hip ratio (WHR), skin fold thickness,
percentage body fat, and weight-
height ratios such as body mass index
(BMI).18 Body mass index is a measure
of weight relative to height.19 It is a re-
liable indicator of total body fat,
which is related to risk of disease and
death.1 However, it has limitations
in estimating body fat in athletes, as
it may overestimate their body fat
composition.19 It may also underesti-
mate body fat in older persons and
others who have lost muscle mass.18

Waist circumference measures ab-
dominal fat, which is a predictor of
risk of developing risk factors for heart
disease.16,17 In weight management,
the interest is not only in reducing
body weight, but also in reducing
body fat.1,19 Percentage body fat is
often estimated from skin-fold thick-
ness. Skin-fold thickness is also used
as an independent index of adipos-
ity.1,18-20

Body type classification based on
indices of adiposity, especially BMI
and percentage body fat, are available
in the literature.1,18-21 These classifica-
tions, based on the relationship be-
tween adiposity indices and risks of
cardiovascular diseases from longitu-
dinal studies, were carried out mostly
in developed countries. Studies relat-
ing indices of adiposity to QOL may
provide useful inferences on degree
of fatness and QOL in developing
countries like Nigeria, where such lon-
gitudinal studies have not been previ-
ously carried out.
METHODS

This study was approved by the joint
ethical committee of a university and
a teaching hospital in Nigeria. Partici-
pants provided written informed con-
sent. They were told that they were
not under any obligation to participate
in the study. Therefore, they reserved
the right to withdraw from the study
at any point without any conse-
quence. They were also assured of the
confidentiality of the information
and data collected, and that the pur-
pose of the data was for research only.
Participants

Nine hundred individuals (513 males
and 387 females) participated in this
study. They were recruited from a fed-
eral government housing estate in the
Alimosho Local Government Area of
Lagos State, Nigeria. The estate houses
people from different Nigerian ethnic
groups (Lagos was the federal capital
of Nigeria and the commercial center
of the country). The participants
could all read and write in basic
English, as contained in the Short
Form-20 (SF-20) questionnaire. The
estate consists of 712 blocks of 6 (3-
to 4-bedroom) flats. The participants
were selected using a multistep ran-
dom sampling technique. One flat
was randomly selected from each
block. One or 2 persons from each
flat were recruited into the study using
the fish-bowl method. If residents in
a selected flat refused to participate
in the study, another flat was ran-
domly selected; this was the case in 3
locations.
Procedure

After an explanation of the procedure
and the purpose of the study, each
participant completed the SF-20
health survey questionnaire. The SF-
20 health survey is a 20-item abbrevi-
ation of the original 245-item Rand
medical outcomes study question-
naire.22 The SF-20 was developed in
response to the need to severely limit
the length of the original question-
naire. However, it retains the broad
coverage of the original question-
naire. The SF-20 has been demon-
strated to be reliable and valid in
assessment of clinical and health-
related QOL.22

Anthropometric variables were
measured by 1 of the authors (OTA)
following the International Standards
for Anthropometric Assessment
methods, descriptions, and specifica-
tions.16 Body weight was measured
to the nearest 0.1 kg and height to
the nearest 0.1 cm using a portable
weighing scale (Secca, Germany) and
stadiometer (Secca Model, Germany),
respectively. Waist circumference
was measured using a tape measure
to the nearest 0.1 cm while partici-
pants stood in erect posture. Measure-
ment was taken midway between the
12th rib and the iliac crest at the end
of gentle expiration, without com-
pressing the soft tissues. Hip circum-
ference was taken to the nearest 0.1
cm with the participants standing
erect with the feet together. A tape
measure was used to measure the cir-
cumference at the greater trochanter
with the participants keeping the
feet together. Body mass index was
calculated as the ratio of the weight
to the square of the height.21 The
WHR was obtained by dividing the
WC by the hip circumference.23

The abdomen (ASFT) and triceps
skin-fold thicknesses (TSFT) were
measured following the previous pro-
cedures.20 A segmometer was used to
measure the distance between the ole-
cranium and the acromium of the left
arm of the participant, and the mid-
point was marked. The participant
maintained a relaxed standing posi-
tion, and the TSFT was then mea-
sured; using a skin-fold caliper
parallel to the longitudinal axis of
the upper arm, the measurement was
taken on the posterior part of the tri-
ceps muscle at a marked point on
the midline. With the participant as-
suming a relaxed standing posture,
the ASFT measurement was taken at
5 cm to the right side of the ompha-
lion (midpoint at the navel). The mea-
surements were taken 3 times each,
and the average of the scores was
used for data computation. Informa-
tion was also collected on the avail-
ability of eateries, sporting facilities,
and schools in the estate.
Data Analysis

Data were summarized using mean,
standard deviation, and percentiles.
Short Form-20 scores less than the
50th percentile were categorized as
poor QOL, between 50th and 75th per-
centiles as fair, and 75th percentile
score and above as good QOL. The
mean score for the SF-20, rather than
the score for each domain, was used
to provide overall QOL values. The
Pearson correlation coefficient was
used to determine the relationship
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between each of the selected indices
of adiposity and the QOL scores
from the SF-20. Chi-square analysis,
analysis of variance, and least squares
differences were used to determine
the correlation between QOL
and each adiposity index and each
sociodemographic variable. Multiple
regression analysis was used to deter-
mine which of the indices of
adiposity were important determi-
nants of QOL index (a < .05).
RESULTS

The mean age of participants was 37.8
� 14.3 years (range 20-80). The mean
height was 1.7 � 0.1 m with weight of
78� 13.0 kg. Two hundred eighty five
(32%) participants had a secondary
school education, whereas 252 (28%)
had a university education (Table 1).
Fifty-three (6%) participants were un-
employed, 348 (39%) were skilled
workers, and 55 (6%) were profes-
sionals (Table 1).

The mean QOL score was 72.0 �
11.9. The 25th percentile was 63.1,
50th percentile was 74.7, and 75th per-
centile was 81.8. The mean QOL
scores for participants who were
unemployed was 71.7 � 10.4, for pro-
fessionals it was 72.1 � 12.3, and for
retirees it was 72.8 � 10.9 (Table 1).
The mean QOL score for participants
with no formal education was 70.8 �
12.0, for those with a secondary
education was 71.2 � 12.6, and for
those with a tertiary education and
university education was 72.0 � 11.9
(Table 1).

The mean QOL score of male par-
ticipants (73.5 � 11.3) was signifi-
cantly higher (P < .001) than that of
the female participants (70.1 � 12.3).
There was a significant difference
(F ¼ 3.38, P ¼ .003) in the QOL scores
in the various occupation groups,
with the students having significantly
higher QOL scores than those who
were in the unemployed, unskilled,
semiskilled, and skilled occupation
groups. There was no significant dif-
ference in the QOL scores of partici-
pants based on their educational
attainment (F ¼ 1.38; P ¼ .238). There
was a significant difference in the
QOL scores of participants in different
age groups (F ¼ 5.48; P < .001) (Tables
2 and 3); participants who were 20-29
years of age had higher QOL scores
than those who were aged 30-69.

The BMI for female participants
(25.0 � 4.9) was significantly higher
(P < .001) than that of male partici-
pants (23.5 � 3.6). Five hundred
ninety-six (66%) were within healthy
BMI (< 24.9 kg/m2) range, 223 (29%)
were overweight (25.0-29.9 kg/m2),
and 81 (9.0%) were obese (30þ kg/
m2). The mean TSFT for female partic-
ipants (12.7 � 6.0 mm) was signifi-
cantly higher (P < .001) than that of
male participants (10.6 � 4.5 mm).
The mean ASFT, WC, and WHR were
18.5 � 6.2 mm, 81.8 � 11.2 cm, and
0.9� 6.0, respectively. Females (19.8�
6.7 mm) had higher ASFT than
males (17.6 � 5.6 mm) (t ¼ -5.39,
P < .001) and larger WC (83.2 � 11.9
mm) than males (80.73 � 10.58 cm)
(t ¼ -3.33, P ¼ .001). The mean WHR
for males (0.9 � 0.06) was higher
(t ¼ 5.69, P < .001) than that of fe-
males (0.87 � 0.1).

Table 3 presents a comparison of
the indices of adiposity by age group-
ings. The mean BMI peaked between
age 40 years and 59 years (25.1 � 4.6
and 25.5 � 5.3). The mean TSFT
peaked in the 50-59 year age group
(13.0 � 6.5 mm). The mean WC of
the subjects peaked between the ages
of 60 and 69 years (84.6 � 12.5 and
84.6 � 13.9). The subjects’ WHR
peaked in the 70-79 year age group
(0.9 � 0.1).

There were significant differences
between the age of the participants
and BMI (F ¼ 13.46, P < .001), TSFT
(F ¼ 7.07, P < .001), ASFT (F ¼ 9.13,
P < .001), WC (F ¼ 8.46, P < .001),
and WHR (F ¼ 5.05, P < .001), with
the significant differences between
participants in the 20-29 year age
group and subjects in the age groups
of 30-39 years, 40-49 years, 50-59
years, and 60-69 years. As BMI, WC,
ASF, and TSFT increased, there was
a significant decrease in the QOL.
Multiple regression analysis indicated
that subjects’ QOL score could be
predicted using the equation: QOL ¼
113.565 þ 0.105(WC) � 8.34(WHR)
� 0.135(ASFT) þ 0.202(TSFT) �
1.765(BMI).
DISCUSSION

Most participants in this study re-
ported their QOL to be within the
high end of the fair category. This re-
sult may be attributed to the Nigerian
culture and belief system. Nigerians
do not like attributing negative phe-
nomena to their lives, as most of the
items in the questionnaire (SF-20)
and other QOL instruments were
phrased. This culture and belief sys-
tem cut across all the major tribes in
Nigeria (Hausa, Igbo, and Yoruba) as
well as other subtribes in the country.
It is also a phenomenon that cuts
across the 3 major religions (Chris-
tianity, Islam, and traditional) in the
country. Nigerians all believe that
confessing negative things about
themselves may cause a bad thing to
befall them.9 Therefore, they choose
positive responses even when situa-
tions are not pleasant.9 This finding
corroborates the statements by previ-
ous authors that QOL expression de-
pends on culture, environment, and
personal experience.14,15 Someone
can express having high QOL while
living in abject poverty because he
has not experienced anything bet-
ter.14,15 This finding also corroborates
previous research on the QOL of
stroke survivors and apparently
healthy individuals in southwestern
Nigeria, where the QOL of the appar-
ently healthy group was reportedly
high.9 However, this finding could
not be compared to any of the previ-
ous findings on QOL studies, as there
appears to be a paucity of information
on QOL of people in this environ-
ment. In addition, the finding of this
study could not be compared to that
of Lean and colleagues because of en-
vironmental and cultural differences
and difference in the instrument
used.24 However, previous findings
on African-Americans revealed ge-
netic, cultural, and environmental in-
fluence on the development of
obesity.6 Other factors such as self-es-
teem, public awareness, participation,
and community involvement also
have far-reaching influence on life-
style changes and well-being of an
individual.6

The influence of different tribes
was not considered in this study, as
it was the opinion of the research di-
rectors that there is relative homoge-
neity of the residents of the estate.
The estate residents have lived to-
gether in the estate for minimum of
40 years, worked in federal govern-
ment establishments, and have been



Table 1. Sociodemographic Variables and Quality of Life of Participants (n ¼ 900)

Variables Category Frequency Distribution Mean Standard Deviation
Sex Male (n ¼ 513) 57.0 73.5 11.3

Female (n ¼ 387) 43.0 70.1 12.3
Age group 20-29 (n ¼ 348) 38.7 74.68 11.1

30-39 (n ¼ 174) 19.1 70.94 11.8
40-49 (n ¼ 169) 18.8 70.04 11.8
50-59 (n ¼ 131) 14.6 70.17 12.9
60-69 (n ¼ 64) 7.1 69.02 12.0
70-79 (n ¼ 12) 1.3 72.60 11.1
80 (n ¼ 4) 0.4 77.61 4.6

Education level No formal education (n ¼ 11) 11.8 70.8 12.0
Primary education (n ¼ 106) 31.6 70.5 11.3
Secondary education (n ¼ 285) 27.3 71.2 12.6
Tertiary other than university (n ¼ 246) 28.0 72.7 11.7
University (n ¼ 62) 1.2 72.0 11.9

Occupation Unemployed (53) 5.9 71.71 10.4
Student (n ¼ 169) 18.8 75.4 10.4
Unskilled (n ¼ 116) 12.9 70.9 11.5
Semiskilled (n ¼ 118) 13.1 72.3 12.7
Skilled (n ¼ 348) 38.7 70.6 12.1
Professional (n ¼ 55) 6.1 72.1 12.3
Retired (n ¼ 41) 4.6 72.8 10.9
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exposed to the same level of social life,
tragedy, and safety. Therefore, it is
likely that they have developed a simi-
lar culture and hold relatively the
same norms and values for life regard-
less of their tribe of origin. The effect
of religion was not the focus of this
study, as most of the religions in Ni-
geria have similar ways of observing
their religious rites and expressing
their ideologies.
Table 2. Comparisons of Health-related Qu

Age
Group (y) (i)

Age
Group (y) (I)

M
Differ

20-29 30-39
40-49
50-59
60-69

30-39 40-49
50-59
60-69
70-79
80

40-49 50-59
60-69
70-79
80

i indicates test variable (dependent variabl
variable is being compared (independent
P < .05.
The expression of significantly
better QOL of the males compared to
females may have been due to the
fact that females are exposed to more
domestic activities and house-care
stressors (occupation and house
chore stress) that may have negative
influences on an individual’s QOL.
Previous studies have also indicated
sex differences in self-reported QOL,
with males scoring higher than
ality of Life Across Different Age Groups

ean
ence (i – I)

Standard
Error P

3.74 1.09 < .001
4.64 1.09 < .001
4.51 1.20 < .001
5.66 1.59 < .001
0.90 1.26 .47
0.77 1.35 .57
1.92 1.71 .26

-1.66 3.49 .63
-6.67 5.90 .26
-0.14 1.36 .92
1.02 1.71 .55

-2.56 3.49 .46
-7.57 5.91 .20

e); I, the variable against which the test
variable); y, years.
females.9,23-28 The onset of meno-
pause and other physiological changes
in females have been reported to
have a significant influence on the
development of obesity and to have
a negative impact on QOL.3,16,24

The significantly lower QOL in age
groups between 30 and 69 years com-
pared to those who were younger or
older may be because between the
ages of 30 and 69 years, people are
generally very active, more industri-
ous, more productive, and more
likely to be exposed to health-related
hazards than the other age groups.
This finding is similar to that of previ-
ous research, which indicated that
age is one of the major predictors of
QOL.9,28

In the occupation categories, the

students expressed significantly

higher QOL than the other occupation

categories. Students are dependents

and may not have been exposed to as

much health-related tragedy as the

working class. However, it is surprising

that education had no influence on

QOL scores of participants. One would

have imagined that the higher the

educational attainment, the higher

the QOL would be. However, the rea-

son for this finding could be because

in Nigeria, greater work demands are

placed on the more educated



Table 3. Comparisons of Indices of Adiposity by Age Group (n ¼ 900)

Variables
Age

Group (y) (i)
Age

Group (y) (I)
Mean

Difference (i – I)
Standard

Error P
BMI 20-29 30-39 �2.22 0.38 < .001

40-49 �2.42 0.39 < .001
50-59 �2.74 0.42 < .001
60-69 �2.21 0.56 < .001

30-39 80 6.06 2.08 < .001
40-49 80 6.26 2.08 < .001
50-59 80 6.58 2.09 < .001
60-69 80 6.05 2.12 < .001

TSFT 20-29 30-39 �1.83 0.48 < .001
40-49 �1.81 0.48 < .001
50-59 �2.81 0.53 < .001
60-69 �2.18 0.70 < .001
70-79 3.12 1.56 .04

80 5.79 2.62 .03
ASFT 20-29 30-39 �2.49 0.56 < .001

40-49 �2.15 0.57 < .001
50-59 �3.80 0.62 < .001
60-69 �3.60 0.82 < .001

40-49 50-59 �1.65 0.82 < .001
WC 20-29 30-39 �4.86 1.02 < .001

40-49 �4.63 1.03 < .001
50-59 �5.96 0.12 < .001
60-69 �5.95 1.49 < .001

WHR 20-29 50-59 �0.02 0.01 < .001
60-69 �0.03 0.01 < .001
70-79 �0.05 0.02 < .001

30-39 50-59 �0.02 0.01 < .001
60-69 �0.02 0.01 .01
70-79 �0.05 0.02 .01

40-49 50-59 0.02 0.01 .02
60-69 0.02 0.01 .04
70-79 0.04 0.02 .02

ASFT indicates abdominal skin-fold thickness; BMI, body mass index; i, test vari-
able (dependent variable); I, the variable against which the test variable is being
compared (independent variable); TSFT, triceps skin-fold thickness; WC, waist
circumference; WHR, weight-to-hip ratio; y, years.
P < .05.
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compared to the less educated working
class. Those with higher education
work in high-stress occupations such
as in banks, the health sector, and mul-
tinational companies, which likely
have an influence on their QOL.

On average, participants in this
study were within normal weight and
BMI ranges. In addition, there were
much fewer participants in the obese
category than in the overweight cate-
gory. The BMI of participants had a sig-
nificant correlation with their WC.
This finding shows that either of the
2 can be a valid measure of body adi-
posity. The significant positive correla-
tion between BMI and other indices of
adiposity measured in this study im-
plies that these indices measure the
same construct as the BMI and can be
used interchangeably when required.
This finding corroborates a previous
research finding of significant correla-
tion between body circumference and
weight-height measurements in pre-
dicting body adiposity.23

All 5 selected indices of adiposity
were lower in age groups 20-29 and
70 and above, compared with the mid-
dle age groups. This finding suggests
that people accumulate more fat in
middle age and shed the fat during ag-
ing. This finding corroborates previous
research results that body fat increases
at middle age, perhaps because of ex-
cessive intake coupled with decreased
exercise or minimal exercise. 23,29,30

The population in Nigeria is much af-
fected by rural-urban drift. More peo-
ple now live in the urban centers,
basically for lucrative jobs and better
social facilities. They patronize fast-
food restaurants and places that serve
less-nutritious food, which have re-
placed the traditional African eateries
and food. Emphasis on school sports
has also been eroded in most Nigerian
urban centers.

The increase in each of the indices
of adiposity was associated with a de-
crease in self-reported QOL. People be-
low the 50th percentile for health QOL
(poor QOL) were more likely to fall
within the overweight or obese BMI
classification. This result confirmed
the theory that obesity and over-
weight are forms of poor health condi-
tion. Previous research findings
indicate that overweight and obesity
predispose an individual to major
health problems including osteoar-
thritis and coronary heart disease,
whereas reduction in body weight
and percentage body fat contribute to
longevity.29,30 These facts give room
for health concern.4,29,30 Therefore,
more attention should be directed to-
ward obesity prevention.

It was observed that the housing es-
tate does not have a designated play-
ground or relaxation center, which
would have provided a good avenue
for sporting activities and leisure.
This situation may have contributed
to the level of obesity in the residents.
Schools in the estate also lack a sport-
ing ground. The residents, especially
the retirees and the young age group,
would have been more likely to exer-
cise if they have access to a place to ex-
ercise. The middle aged also would
have benefited during their days off
from work; most of them would not
have been able to participate in any
structured exercise programs during
working hours. Schoolchildren also
participate less in sports they lack
such a facility. It was also observed
that there are various types of fast-
food establishments in the estate (av-
erage of 1 per 10 blocks of flats). All
these issues may have contributed to
their expressed QOL and observed per-
centage body fat. Early intervention
through school-based programs may
play an important role by promoting
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positive health behaviors such as
encouraging children to be physically
active, with special emphasis on the
intensity of the activity, and decrease
their consumption of high-fat, pro-
cessed food. This type of educational
intervention will likely be needed to
prevent an increase in the incidence
of obesity in society.

IMPLICATIONS FOR
RESEARCH AND
PRACTICE

Quality of life of the urban-dwelling
Nigerians in this study decreased
with increasing body adiposity and
age. Although the authors cannot con-
clude a cause and effect, improvement
in QOL of urban dwellers in Nigeria
should focus on management of obe-
sity through weight reduction exer-
cises and reducing consumption of
processed food, fast food, and food
with high caloric density. The middle
aged were more likely to be overweight
or obese. This finding suggests the
need for more exercise to be added to
the usual sedentary work/life style of
this age group. To improve QOL, pre-
vent sedentary lifestyle-related dis-
eases, and improve longevity among
Nigerians, there must be a focus on im-
proving access to and attitudes about
exercise and redirected focus on the
traditional African dishes, which
have been largely replaced by pro-
cessed food and high-calorie, low-nu-
trient-density food. The planning of
residential estates should incorporate
playgrounds and relaxation centers.
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