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Introduction

Anxiety and obesity are both public health challenges, 
affecting millions of people of all ages and cultures, 
though to varying degrees. Whereas anxiety is reported 
more in developed countries, where it is the most 
prevalent mental disorder, obesity is one of the most 
prevalent global public health disorders.[1] The rising 
trend in the prevalence of obesity globally has been 
attributed to genetics and lifestyle changes (often arising 
from urbanization) that encourage the accumulation 
of excess calories.[2] Impaired mental health has also 
been reportedly linked to obesity.[3] Some studies have 

supported the jolly fat hypothesis, where there is a 
positive association between anxiety and obesity.[4‑6] 
However, others have reported no clear association 
between mental disorders and obesity.[7,8]

Reports on the relationship between mental health and 
obesity are rarely available in Africa. The bulk of what 
is known about the relationship between the two are 
from North America, Asia, and Europe.[9] Even in these 
populations, literature on the impact of race on the 
relationship between obesity and mental health is sparse. 
The few that are available are conflicting.[3] In Nigeria, 
anxiety affects as much as 21.8% of the population,[10] 
while 8.8‑21.0% of the adult population is obese.[11,12] 
Apparently, the prevalence of obesity in Nigeria has 
been increasing steadily owing to changes in lifestyle 
mentioned above. It has been suggested that the health 
implications of excess weight is more due to the excess 
fat and not necessarily excess weight.[13] This may be 
responsible for the different obesity phenotypes reported 
in different populations, including Nigeria.[14] Implicit in 
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ABSTRACT

Background: The relationship between anxiety and obesity is still debatable and seems to vary between cultures. The 
subject has been scarcely investigated in Nigeria, hence this study. Materials and Methods: A total of 1584 young‑adult 
Nigerians (56.4% males) of mean age 21.8 ± 2.2 years were studied. Anxiety was assessed using the Beck’s Anxiety 
Index (BAI), while obesity was determined using the bioelectrical impedance analysis (BIA) and body mass index (BMI) 
methods. Standard protocols were followed for all assessments and measurements. Appropriate descriptive statistics 
were carried out, while regression and correlation analyses (for continuous variables) and the Chi square tests (for 
categorical variables) were used to assess the relationship between anxiety and obesity. Results: The degree of 
adiposity of the subjects (males and females alike) classified by %BF standards did not significantly (P > 0.05) affect 
the proportion of the population with any degree of anxiety. The proportion of population with high anxiety (for both 
sexes) was similar (P > 0.05) irrespective of their BMI status. All the obese (BMI‑wise only) males had low anxiety, 
while the proportion of thin females (in the low anxiety group) was significantly (P < 0.05) higher than that of their 
normal weight counterparts. There was neither a significant correlation nor a significant association  (P  >  0.05) 
between the BAI scores and the studied measures of adiposity in both male and female subjects. Conclusion: The 
low prevalence of both anxiety and obesity in the studied population may explain the observed lack of association 
between the studied variables. These findings do not support the “jolly fat” hypothesis.
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this is a need for a more rigorous assessment of body fat, 
rather than relying solely on body mass index (BMI) in 
studies assessing the relationship between obesity and 
other health outcomes.

Given the high prevalence of anxiety in Nigeria, and the 
rising prevalence of obesity in the population, coupled 
with the dearth of information on the association between 
anxiety and obesity in Nigeria, it has become important 
to study the said relationship as the findings could 
inform prevention and treatment for both disorders. In 
view of the shortcomings of BMI as an index of adiposity, 
it is important to also use other measures of adiposity 
in the study of the said relationship. This study assesses 
that relationship, and examines the jolly fat hypothesis 
in young adult Nigerians. It is hypothesized that due to 
cultural and economic differences between Nigeria and 
the global West, the relationship between anxiety and 
obesity in Nigeria would be different from that reported 
in the Western literature.

Subjects and Methods

Subjects
Undergraduate students of the Michael Okpara 
University of Agriculture, Umudike (mean age 
21.8  ±  2.2  years) who were randomly recruited, 
participated in this cross‑sectional study. Only subjects 
who:  (1) gave an informed verbal consent,  (2) had no 
overt sign of ill‑health nor reported present use of 
therapeutic medication, (3) reported no present use of 
any ‘drugs’ or ‘substance’, were allowed to participate in 
the study. Pregnant women were also excluded. A total 
of 1584 subjects (56.4% males) were effectively recruited 
and studied. No honoraria were paid to participants.

Methods
Each subject’s self‑reported age at last birthday was 
recorded. Heights of the subjects were measured with 
the subject standing on bare feet, using an inelastic tape 
fastened to a vertical rod. Height measurements were 
taken to the nearest 0.1 cm. For weight measurements, an 
electronic scale was used, and measurements made to the 
nearest 0.1 kg. The subjects were required to be on bare 
feet and wearing light clothing before being weighed. 
BMI was calculated as Weight (Kg)/[Height (m)2].

Body fat % was measured with a BIA device  (Omron 
BF‑400, Omron Healthcare Europe BV, Hoofddorp, The 
Netherlands) following the manufacturer’s instructions. 
The BAI device sends a very weak electrical current 
of 50  kHz and less than 500 μA through the subject’s 
body (from the sole of the feet up to the entire body) 

and combines the electrical resistance with the distance 
of electricity conducted and the pre‑entered particulars 
of the subjects (age, sex, weight, and height) to give the 
body fat percentage. The in‑built formula used by the 
device was not disclosed by the manufacturer.

To assess the anxiety status of the participants, the 
beck anxiety inventory (BAI) was administered to them 
and they were required to conscientiously complete 
the questionnaire. The BAI is a short list describing 
21 anxiety symptoms and requiring respondents to rate 
how each symptom bothered them in the past week. Its 
scale  (for each symptom) ranges from 0 (not at all) to 
3 (severely, I could barely stand it). The total minimum 
and maximum scores are 0 and 63, respectively. The BAI 
has a high internal consistency (Cronbachs α = 0.92) and 
a test‑retest reliability over one week of 0.75.[15]

The study was designed in accordance with the Helsinki 
declaration as modified in Edinburgh, and was approved 
by Board of the Department of Biochemistry, Michael 
Okpara University of Agriculture, Umudike on July 14, 
2011.

Definitions
BMI classifications of weight status were:  (1) thin 
(BMI  <  18.5); (2) normal (BMI  ≥  18.5 but  ≤  24.9); 
(3)  overweight (BMI  ≥  25 but  <30), and  (4) obese 
(BMI ≥ 30).[16] For females, %body fat (BF) classifications of 
adiposity were: (1) low (%BF < 25.4); (2) normal (%BF ≥ 25.4 
but ≤31.9); (3) overweight (%BF ≥ 32.0 but ≤37.0); and (4) 
obese  (≥37.1). For males, %BF classifications were:  (1) 
low (%BF <12.7); (2) normal (%BF ≥ 12.7 but ≤ 21.6); (3) 
overweight (%BF ≥ 21.7 but ≤28.2); and (4) obese (≥28.3). 
Values for black subjects were used.[17] Subjects with a BAI 
score of 0‑21, 22‑35, and ≥ 36 were described as having 
low, moderate, and high anxiety levels, respectively.[15]

Statistical analyses
Descriptive statistics were carried out on the 
data generated. Continuous data are reported as 
means ± standard deviations, while categorical data are 
presented as percentages. Differences between means 
were separated by one‑way ANOVA for continuous 
variables and by Chi Square test for categorical variables. 
The correlation between BAI scores and measures of 
adiposity  (BMI and %body fat values) were assessed 
using the Pearson’s Product moment correlation 
coefficients, while the linear regression analysis was done 
to determine the association between both variables. The 
significant threshold for all analyses was fixed at P < 0.05. 
Data analyses was done using SPSS version 18.0 (SPSS 
Inc. Chicago, IL). The results are presented in Tables.
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Results

The mean %BF values of the subjects  (males and 
females alike) were within the normal ranges for 
blacks. Mean %BF values for males were highest in the 
low anxiety group (20.2 ± 7.9%) and lowest in the high 
anxiety group (18.9 ± 7.4%). For the females, the values 
were highest in the high anxiety group  (28.7  ± 4.8%), 
while the lowest was recorded in the low anxiety 
group (28.1 ± 6.3%). There were no statistically significant 
differences (P > 0.05) between the mean %BF values of 
subjects in the low anxiety category and those in the 
moderate or high anxiety categories, for both males 
and females. The mean BMI values of the subjects 
were also largely within the normal range. Males in 
the moderate anxiety group had the highest mean 
BMI for males (25.3 ± 8.5 kgm−2), while females in the 
high anxiety group had the highest mean BMI for the 
females (23.7 ± 2.6 kgm−2). Again, like the %BF data, there 
were no significant differences  (P > 0.05) between the 
mean BMI values of the subjects with low anxiety (male 
and female) and their counterparts with moderate or 
high anxiety [Table 1]. From Table 2, it is seen that there 
was neither a significant correlation nor a significant 
association  (P > 0.05) between the BAI scores and the 
studied measures of adiposity in both male and female 
subjects.

Approximately 90% of the subjects had low degree 
of anxiety  (1.5% had high anxiety, while 8.7% had 
moderate anxiety). The degree of adiposity of the 
subjects  (males and females alike) classified by %BF 
standards did not significantly  (P  >  0.05) affect the 
proportion of the population with low anxiety. The 
proportion of the population with moderate anxiety and 
high anxiety, each, did not vary significantly (P > 0.05) 
between the different adiposity groups. Females who 
had a normal %BF had a significantly (P < 0.05) higher 
proportion with moderate anxiety compared to their 
male counterparts [Table 3].

From the point of BMI classifications, the proportion 
of obese males who had low anxiety was significantly 

(P  <  0.05) higher than that of their normal male 
counterparts. The proportion of population with low 
anxiety for the females was similar (P > 0.05) irrespective 
of their BMI status. The same trend was observed for 
moderate anxiety. Among subjects with high anxiety, 
there was no significant variation  (P  >  0.05) between 
the proportions of the population in the different 
BMI groups. None of the obese subjects had high 
anxiety while all of the obese male subjects had low 
anxiety [Table 4].

Discussions

This study reports no correlations and/or associations 
between adiposity measured by BMI and %BF, and 
anxiety in this young‑adult population in Nigeria. This 
is in contrast to some earlier reports,[4‑6] but agrees with 
some other reports[7,8] in the literature. The studies 
that have reported an association between obesity and 
anxiety  (or other mental health conditions) explain it 
by several mechanisms. Some studies have suggested 
that obese individuals  (in cultures where obesity is 
stigmatized) may experience weight‑related stigma 
and discrimination,[18] and that they often suffer from 
obstructive sleep apnea.[19] Obese individuals have 
also been reported to have disturbed neuroendocrine 
function and increased levels of circulating inflammatory 
cytokines.[20,21] Again, obese subjects lead sedentary 
lives,[22] which worsens the obesity. These factors, 
individually or collectively, could affect psychological 
well‑being negatively. The finding that increasing 
physical activity alleviates anxiety[23] possibly by 
blocking negative thoughts, distracting people from 
undue worries, increasing social contact, and changing 
the brain chemistry in a manner that ultimately 
improves mood[24] seems to support the relationship 
between anxiety and a sedentary lifestyle‑induced 
obesity. It is also possible that the direction of causality 
might actually be the reverse; that is, common mental 
diseases cause weight gain.[5] For instance, it has been 
shown that increased food intake is seen in subjects with 
anxiety,[9] thereby leading to obesity in such individuals.

Table 1: Distribution of body fat and BMI in the subjects based on their anxiety status
Low anxiety Moderate anxiety High anxiety

Male Female Total Male Female Total Male Female Total
%BF 20.2±7.9 28.1±6.3 23.6±8.3 19.8±7.8 

(0.641)
28.5±4.9 
(0.708)

24.6±18.9 
(0.161)

18.9±7.4 
(0.490)

28.7±4.8 
(0.833)

22.1±2.5 
(0.458)

BMI 23.6±4.2 23.0±3.4 23.3±8.8 25.3±8.5 
(0.054)

23.2±3.1 
(0.871)

24.3±9.4 
(0.167)

21.2±2.1 
(0.364)

23.7±2.6 
(0.847)

22.1±2.5 
(0.549)

BAI 7.8±5.7 8.6±6.7 8.1±6.2 26.6±3.5 
(<0.001)

26.2±3.9 
(<0.001)

26.4±3.7 
(<0.001)

45.8±9.9 
(<0.001)

45.9±10.8 
(<0.001)

45.8±10.8 
(<0.001)

P values in brackets are for comparisons between values for moderate and high anxiety groups, and their respective low anxiety group along each row, BMI: Body 
mass index, BAI: Beck’s anxiety index
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In Nigeria, however, cultural belief systems that make 
obesity admirable are still prevalent, but are preponderant 
mostly in rural areas. In educated environments, due to 
an awareness of the negative health consequences of 
obesity, people “watch their weights”. Yet even in such 
environments, to be plump is often associated with 
wealth and sound mental health. It is usually such that 
the individual strives not to be slim or obese, but would 
prefer mild obesity to thinness.

Given that we studied an undergraduate population, 
it is unlikely that the lack of association or correlation 
between anxiety and obesity found in this study is 
due to cultural practices that accept or stigmatize 
obesity. The prevalence of anxiety reported here is a 
lot lower than that reported earlier in Nigeria.[10] We 
had very recently reported the prevalence of obesity 
in this population to be  (by BMI standards and by 
%BF standards) 1.3% and 8.9%, respectively, while the 
prevalence of overweight (by the same standards) was 

19.4% and 19.5%, respectively.[25] The prevalence of 
obesity in this population is clearly one of the smallest 
in the literature for Nigeria. It is therefore more plausible 
that the low prevalence of both obesity and anxiety in 
this population is responsible for the observed lack of 
significant correlation and association between obesity 
and anxiety. These low prevalence values may be 
explained by the active lifestyle that undergraduate work 
in Nigeria requires. Furthermore, due to wide‑spread 
poverty, many undergraduates cannot afford to consume 
more than their daily energy requirement, despite their 
gregariousness. Again, the association between common 
mental disorders and obesity is reported to be stronger at 
older ages.[26] Since we studied a young‑adult population, 
it is also plausible that their youthfulness may have 
masked the association. Youths generally post better 
health indices than older adults.

The finding that none of the obese subjects  (by BMI 
standards) had high anxiety is nonetheless, noteworthy. 
It apparently  (albeit deceptively) supports the jolly fat 
hypothesis. However, the absence of any significant 
correlation or association between anxiety and any of 
the two measures of obesity dispels such an insinuation. 
Furthermore, the small sample size of the obese 
subjects may be responsible for observation that none 
of the obese subjects had high anxiety. This position is 
further strengthened by the fact that some of the obese 
subjects (by %BF standards) had moderate to high degrees 
of anxiety; and the prevalence of anxiety (moderate or 

Table 4: Proportions of the population with the different anxiety statuses, stratified by BMI groupings
Low anxiety Moderate anxiety High anxiety

Male (%) Female (%) P Total (%) Male (%) Female (%) P Total (%) Male (%) Female (%) P Total (%)
Normal 91.9 86.6 0.249 89.7 6.3 12.2 0.138 8.7 1.9 1.3 0.561 1.6
Obese 100.0 84.2 <0.001 90.6 0.0 15.8 <0.001 9.4 0.0 0.0 1.00 0.0
P 0.004 0.547 0.809 0.013 0.415 1.000 0.155 0.316 0.155
Ov.Wt. 90.3 90.4 1.000 90.4 8.97 8.3 0.800 8.6 0.7 1.3 0.997 1.0
P 0.621 0.506 1.000 0.421 0.346 1.000 0.561 1.000 0.561
Thin 91.7 95.6 0.234 93.9 5.56 4.4 0.516 4.9 2.8 0.0 0.681 1.2
P 1.000 0.022 0.297 1.000 0.037 0.268 0.651 0.316 0.561
P values for Chi square tests between the sexes are presented in cells immediately following the data for males and female; while those Chi square tests between 
normal subjects and the others (from the point of BMI) are presented in the cells below the data for each BMI group

Table 3: Proportions of the population with the different anxiety statuses, stratified by % body fatgroupings
Low anxiety Moderate anxiety High anxiety

Male (%) Female (%) P Total (%) Male (%) Female (%) P Total (%) Male (%) Female (%) P Total (%)
Normal 93.2 85.2 0.071 89.3 5.2 13.4 0.048 9.2 1.6 1.5 0.992 1.6
Obese 91.3 90.2 0.621 91.0 6.4 7.8 0.554 6.7 1.7 2.0 1.000 1.8
P 0.602 0.285 0.637 0.756 0.249 0.602 1.000 0.992 1.000
Ov.Wt. 90.4 93.6 0.297 91.5 8.1 6.4 0.579 7.5 1.5 0.0 0.157 1.0
P 0.447 0.038 0.621 0.390 0.091 0.783 0.992 0.157 0.561
Low 89.8 89.2 0.818 89.5 8.4 9.8 0.621 9.1 1.8 1.0 0.561 1.4
P 0.447 0.400 0.980 0.379 0.490 1.000 1.000 0.567 0.561
P values for Chi square tests between the sexes are presented in cells immediately following the data for males and female; while those Chi square tests between 
normal subjects and the others (from the point of %BF) are presented in the cells below the data for each %BF group

Table 2: Correlations and regressions between BAI 
scores and measures of body composition in the 
studied population
BAI Correlations Regressions

%BF [r (p)] BMI [r (p)] %BF [b (p)] BMI [b (p)]
Female +0.035 

(0.360)
+0.072 
(0.058)

−0.083 
(0.225)

+0.142 
(0.051)

Male −0.021 
(0.536)

+0.033 
(0.324)

−0.024 
(0.473)

+0.03 
(0.278)

BMI: Body mass index, BAI: Beck’s anxiety index, BF: Body fat
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high) was statistically similar between the obese subjects, 
irrespective of sex, and their normal %BF counterparts.

This study showed that the prevalence of anxiety was 
similar between the sexes, contrary to findings of a 
male‑dominated prevalence of anxiety reported recently 
in Nigeria[10] or the reports that obese women are more 
vulnerable than obese men to the development of 
psychiatric and psychological disorders.[6] Generally, 
women are more likely to worry about their physique 
than men in enlightened communities. However, men 
in Nigeria bear more of the burden of providing for the 
family and career progression. This could affect their 
psychological health negatively. Given the age‑range 
of the subjects in this study, especially given cultural 
practices in Nigeria that ensure that parents pay 
the bills of their children often beyond graduation 
from universities, and the active social life lived by 
young‑adults, the similarity in the prevalence of anxiety 
between the sexes, in this study is understandable.

Limitations of the current study include the reliance 
on questionnaires, rather than clinical interviews, for 
assessment of anxiety. The induction period for the 
development of obesity is quite long, therefore, chronic 
or recurrent anxiety is a more probable cause than 
transient anxiety which we measured. Conversely, severe 
obesity may be required for anxiety to manifest, so the 
absence of morbidly obese individuals in the cohort may 
be a limitation. This cohort of undergraduate students 
may not represent that age bracket in the general 
population, and necessarily limits the generalisability 
of these findings. The cross‑sectional nature of this 
study also limits any attempt at inferring causality. 
Furthermore, the degree to which the results from 
the BAI that we used  (and the deductions thereof) is 
transferable to individuals who meet the ICD  –  10[27] 
classification is debatable. Moreover, apart from the 
absence of validation studies for the BAI in our clime, 
cross‑cultural challenges in measuring mental health are 
known.[28] It is therefore possible that the participants 
had cultural encumbrances, leading to possible random 
and systematic misclassifications of mental health. The 
recruitment of undergraduates who are unarguably 
literate, coupled with the brevity, simplicity and ability 
of BAI to measure general anxiety, and its extensive use 
in that regard,[29] however, attenuate this problem.

The strength of this study lies in  (among others) its 
novelty. This is the first report, to my knowledge, 
of an investigation into the relationship between 
anxiety and obesity in young‑adult Nigerians. The 
direct measurements of the heights and weights of the 
participants and the measurement of their %BF (to avoid 

reliance on BMI alone) are also strengths. It is hoped that 
other workers would investigate this relationship further 
as the findings would guide the understanding of these 
debilitating illnesses and aid clinical practice.

Conclusion

The relationship between anxiety determined by the BAI, 
and obesity determined by BMI and BIA was studied 
in a population of undergraduates in Nigeria. Contrary 
to reports of a positive or negative association between 
both factors in some earlier studies, this study found 
no significant association or correlation between the 
studied variables. The low prevalence of both anxiety 
and obesity in the studied population may explain 
the findings. It appears the jolly fat hypothesis is not 
applicable to the studied population. The deliberate 
attempt to grow fat (obese), thinking that it could lead to 
an improvement in mental health should be discouraged 
at both the individual and population levels, especially 
as the adverse health implications of obesity and its 
sequelae are known to be enormous.
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