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ABSTRACT
Objectives  Given the increasing prevalence of obesity and 
need for effective interventions, there is a growing interest 
in understanding how an individual’s body image can 
inform obesity prevention and management. This study’s 
objective was to examine the use of silhouette showcards 
to measure body size perception compared with measured 
body mass index, and assess body size dissatisfaction, 
in three different African-origin populations spanning the 
epidemiological transition. An ancillary objective was to 
investigate associations between body size perception and 
dissatisfaction with diabetes and hypertension.
Setting  Research visits were completed in local research 
clinics in respective countries.
Participants  Seven hundred and fifty-one African-origin 
participants from the USA and the Republic of Seychelles 
(both high-income countries), and Ghana (low/middle-
income country).
Primary and secondary outcome measures  Silhouette 
showcards were used to measure perceived body size 
and body size dissatisfaction. Objectively measured 
body size was measured using a scale and stadiometer. 
Diabetes was defined as fasting blood glucose ≥126 mg/
dL and hypertension was defined as ≥130 mm Hg/80 mm 
Hg.
Results  Most women and men from the USA and 
Seychelles had ‘Perceived minus Actual weight 
status Discrepancy’ scores less than 0, meaning 
they underestimated their actual body size. Similarly, 
most overweight or obese men and women also 
underestimated their body size, while normal weight 
men and women were accurately able to estimate their 
body size. Finally, participants with diabetes were able to 
accurately estimate their body size and similarly desired a 
smaller body size.
Conclusions  This study highlights that overweight and 
obese women and men from countries spanning the 
epidemiological transition were unable to accurately 
perceive their actual body size. Understanding people’s 
perception of their body size is critical to implementing 
successful obesity prevention programmes across the 
epidemiological transition.

BACKGROUND
The prevalence of overweight and obesity 
is increasing in populations spanning the 
epidemiological transition and is particularly 
high in individuals of African origin, partic-
ularly women.1–4 Overweight and obesity 
are strongly associated with the onset of 
non-communicable diseases such as type 2 
diabetes and cardiovascular disease.4–7

Obesity is a complex, multifaceted condi-
tion. The development of obesity is rooted 
not only in the traditional biophysiological 
aetiologies related to energy balance, but also 
through sociocultural factors.2 8–13 Given that 
a disproportionate number of individuals 
of African origin live in low/middle-income 
countries (LMICs) around the world, it is 
argued that racial inequities are rooted in a 
lack of access to a healthy, affordable diet, 
time for exercise, equality in education attain-
ment and lack of adequate health-promoting 
resources.14 While these social determinants 
of health explain some of the disparities 
surrounding obesity, an additional factor 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Strengths include a large, diverse cohort of African-
origin individuals.

	⇒ Use of participants who have been enrolled in re-
search for several years and are well acclimated to 
research protocols.

	⇒ Use of the epidemiological transition as a framework 
and use of tested methodologies to analyse body 
perception.

	⇒ Limitations include biases due to use of self-
reported data.

	⇒ Limited sample size per country as cohorts were not 
necessarily representative of the entire country and 
lack of data describing risk factors related to diabe-
tes and hypertension.
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focused on the psychological concept of body image13 has 
garnered new attention.

Body image consists of both body perception and 
attitudinal dimensions of an individual. The percep-
tual assessments of body image examine the accuracy of 
an individual’s ability to classify their weight relative to 
medical standards, typically body mass index (BMI). At 
the same time, the attitudinal component explores the 
individual’s feelings and thoughts they have about their 
body, such as body satisfaction and perceived attractive-
ness.13 15 Recent focus has turned to how misperception 
of body size and body dissatisfaction may be related to the 
development and management of obesity.16–21

Studies including African American women find that as 
an individual’s BMI class increases, that is, to overweight 
or obesity, their ability to correctly classify their weight 
decreases. In a study of 69 African American women with 
a mean BMI ≥35 kg/m2, 65% did not classify themselves as 
having obesity, while 29% did not even classify themselves 
as overweight.17 Further, other studies of African Amer-
ican women have shown that perceived body size is not 
associated with health problems.22 Although not as well 
studied, the role of sex has been explored and shows that 
cross-culturally men tend to have less accurate body size 
perception than women.16 19 21 Men also desire a higher 
degree of muscularity and lean body mass, and some 
studies indicate that the male body image is a fine line 
between not desiring to be too thin versus not wanting to 
be large.23–26

To date, there are only a handful of studies exploring 
body image in adults living in LMICs.27–29 Indeed, a 
dichotomy between traditional African ideals of body 
image and Western ideals has emerged, that is, thinner, 
leaner bodies.27 28 30 Historically, many African cultures 
have favoured overweight or obesity, as it has been shown 
that a larger body size in women can indicate respect, 
beauty, health and fertility, while in men, it suggests 
wealth, dignity, confidence, and not having HIV or tuber-
culosis.29 30 However, as Westernisation reaches across the 
epidemiological transition through globalisation, more 
individuals are being exposed to Western ideals of body 
image. One study in Ghana noted that most adolescents 
of both sexes favoured a medically defined normal or 
underweight BMI.28 However, they noted that the tradi-
tional preference of the overweight ideal was still present 
in some adolescents.28 Studies of African-origin women 
in South Africa have also encountered this shifting 
dichotomy across cultures and generations, with some 
favouring traditional African views, while others prefer 
Westernised ideals.29–33 Few studies have compared body 
image across the epidemiological transition to examine 
how body size perception and dissatisfaction vary along 
the developmental continuum and differing mean popu-
lation BMIs. Additionally, to our knowledge, very few 
studies have investigated how body size perception and 
dissatisfaction may affect development of diabetes and 
hypertension. One study investigated this relationship but 
found no statistically significant associations.34 The same 

study did identify a positive association between perceived 
cardiovascular disease threat and body size dissatisfaction. 
Most studies discuss obesity being linked to diabetes and 
cardiovascular diseases in relation to body size misper-
ceptions but do not explicitly look for associations with 
diabetes and hypertension. As body perception is linked 
to modifiable risk factors for cardiometabolic health (eg, 
drinking, poor eating habits), this can be important to 
the health promotion and guidelines given to patients 
regarding the management of diabetes and hypertension.

Previous studies examining body image have used 
validated questionnaires and silhouette showcards.34 35 
Our study uses the previously validated Pulvers’ silhou-
ette showcard survey tool for African-origin popula-
tions. Participants select their perceived weight status 
and desired appearance from the silhouette drawings. 
This study’s main objective was to measure body size 
discrepancy and assess body size dissatisfaction in three 
African-origin populations spanning the epidemiological 
transition, with differing Human Development Index 
(HDI) scores. An ancillary objective was to investigate 
associations between wanting to be small and underes-
timating body size with diabetes and hypertension. We 
predict that underestimating body size will be associated 
with obesity. Furthermore, we predict this will be associ-
ated with poorer cardiometabolic health as these indi-
viduals may be more likely to participate in behaviours 
adverse to cardiometabolic health (eg, excessive drinking, 
overeating).

METHODS
Study populations
This study is a subset analysis from the Modeling the 
Epidemiologic Transition (METS)-Microbiome Study 
(R01-DK111848) initiated in 2017, for which the 
protocol has been published.36 The METS-Microbiome 
Study is a longitudinal study which includes annual 
measurements of participants initially recruited for the 
METS (R01-DK080763) in five African-origin popula-
tions spanning the epidemiological transition varying 
by the United Nations HDI 2010.36 37 The current data 
were collected between 2018 and 2019 from participants 
in metropolitan Chicago, Illinois, USA (HDI: 0.92, 
n=265), the mixed urban/rural Seychelles islands (HDI: 
0.80, n=283) and rural Ghana (HDI: 0.59, n=203).36 38 
These three sites represent different stages of social and 
economic development and are classified by the World 
Bank.39 The USA and Seychelles are high-income coun-
tries, while Ghana is classified as a low/middle-income 
country.

The study consisted of men and women aged 30–68 
years old who were of African origin, except for 
Seychelles, where both black African participants and 
participants of mixed racial ancestry were included. 
Approximately 66% of the whole sample identified as 
female.
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Patient and public involvement
Patients and members of the public were not involved in 
the design, conduct or dissemination of the study.

Anthropometric measurements
Participants completed a health examination, including 
measured height (m) and weight (kg). Across all sites, 
standardised equipment and protocols were used, as previ-
ously described.36 BMI (weight (kg)/height (m2)) was 
calculated and classified as underweight (BMI <18.5 kg/
m2), normal weight (BMI 18.5–24.9 kg/m2), overweight 
(BMI 25.0–29.9 kg/m2) or obese (BMI ≥30 kg/m2).39 
Diabetes was defined according to the American Diabetes 
Association as fasting glucose ≥126 mg/dL or diagnosed 
with diabetes.40 Fasting blood glucose was measured 
from capillary blood glucose tests (Accu-chek Aviva Plus, 
Roche). High blood pressure was defined as systolic 
blood pressure ≥130 mm Hg or diastolic blood pressure 
≥80 mm Hg using the American Heart Association’s defi-
nition. Participants had their blood pressure taken twice 
at least 1 hour apart, and each time, their blood pressure 
was measured three times (Omron, Kyoto).

Survey and silhouette body size showcards
The survey component of the METS-Microbiome 
Study consisted of a face-to-face interview performed 
by centrally trained personnel, capturing participants’ 
sociodemographic status, health-related behaviours and 
medical history. Specifically, for this study, participants 
were presented with a sex and ethnicity-specific silhouette 
showcard (figure 1) created by Pulvers.35 This nine-image 
tool displayed sex-specific body sizes in increasing order, 
ranging from very thin (estimated BMI of ≤18 kg/m2) to 
morbidly obese (estimated BMI of >40 kg/m2).36

To measure the perceptual and attitudinal components 
of body image, participants were asked, ‘In the drawing, 
which figure best reflects how you think you look with 
regard to your body shape?’ and a follow-up question of 

‘In the drawing, which figure best represents how you 
would like to look like with regard to your body shape, 
ideally?’. Participant responses were recorded on a scale 
from 1 (representing the thinnest silhouette) to 9 (repre-
senting the most obese silhouette). The first question 
was used to assess perceptual body image, and the latter 
assessed the attitudinal body image.

Body size discrepancy was assessed using the ‘Perceived 
minus Actual weight status Discrepancy’ (PAD) score, 
calculated by subtracting actual measured BMI status 
from perceived self-selected silhouette body size status.33 41 
Actual BMI status was coded as follows: 1=underweight 
(BMI <18.5 kg/m2), 2=normal weight (BMI 18.5–24.9 kg/
m2), 3=overweight (BMI 25.0–29.9 kg/m2) or 4=obese 
(BMI ≥30 kg/m2). Perceived body size status was coded 
as follows: 1=silhouettes 1 and 2 (underweight); 2=silhou-
ettes 3–5 (normal weight); 3=silhouettes 6 and 7 (over-
weight); and 4=silhouettes 8 and 9 (obese). Negative PAD 
scores represent an underestimation of current body 
size status, positive scores represent overestimation and 
a score of 0 represents participants who had an accurate 
perception of their body size status.

To determine body size dissatisfaction, a Feel–Ideal 
Discrepancy (FID) score was calculated by subtracting 
the ranking number, valued 1 through 9, of each silhou-
ette that the participant thought would be their ideal 
body size (ideal score) from the silhouette rank number 
that the participant felt represented their current weight 
status (feel score). Positive FID scores represent a desire 
to be thinner, negative scores represent a desire to be 
larger and a score of 0 represents body size satisfaction.

Statistical analysis
Participant characteristics were summarised using means 
and 95% CIs. Proportions were calculated and presented 
as a per cent for categorical variables with accompanying 
CIs. Differences between sites were explored using logistic 

Figure 1  Pulvers' silhouettes designed for populations of African origin (source: Pulvers 2004, Obesity Res).
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regressions. Logistic regressions adjusted for sex, age and 
obesity were used to evaluate associations between PAD 
and FID scores with diabetes and hypertension in order 
to estimate effects that perceived body size and body size 
dissatisfaction may have on these health outcomes. Sex, 
age and obesity were adjusted for as these are known 
determinants of both the exposure and outcome. All 
statistical analyses were performed using STATA SE V.12 
(StataCorp, College Station, Texas, USA).

RESULTS
Demographics
Online supplemental table 1 shows the main characteris-
tics of the 751 participants from the three countries. Mean 
age differed slightly across countries and was highest in 
men in the USA (47.1±6.2 years) and lowest in women in 
Ghana (41.4±5.8 years).

Anthropometrics
All measures of size, including height, weight and 
adiposity, tended to be highest in the USA, followed 
by participants in Seychelles and lowest in Ghana. BMI 
was higher in women than men in all countries (online 
supplemental table 1).

PAD scores: body size discrepancy
Commensurate with their larger body size, US women 
selected a larger ‘feel’ silhouette (6.2±1.7) than women 
from Seychelles and Ghana (5.4±1.7, p<0.01 and 5.5±2.0, 
p<0.01, respectively). There were no significant differ-
ences between the body image perception silhouettes 
selected by the men from the three different countries.

None of the women from the USA, only 0.5% from 
Seychelles and 7% of those from Ghana overestimated 
their body size. Of the US women with obesity, almost 
69.5% did not accurately perceive themselves as having 
obesity. Similarly, 79.8% of Seychellois women and 65.3% 
of Ghanaian women who had obesity underestimated 
their weight status.

In the USA and Seychelles, only 26.1% and 29.0% of 
men accurately perceived their body size, while 53.7% 
of men in Ghana were able to perceive their body size 
accurately. Most overweight men in all three countries 

perceived themselves as normal weight or underweight 
(USA: 93.7%, Seychelles: 87.8%, Ghana: 65.2%).

Logistic regression models adjusted for age and sex 
demonstrated that overweight and obese individuals were 
more likely to underestimate their body size (obese OR 
Ghana: 4.77 (CI: 3.2, 6.3), Seychelles: 2.12 (CI: 1.2, 3.1), 
USA: 3.83 (CI: 2.5, 5.1)).

FID scores: body size dissatisfaction
When examining the FID scores, US women had the 
highest mean score compared with the significantly lower 
FID scores in Seychelles and Ghana (p<0.001 and p<0.001, 
respectively), meaning US women desired to be thinner. 
Men in Seychelles had a significantly higher mean FID 
score (0.84) compared with their US and Ghanaian peers 
(0.27, p=0.007 and 0.12, p<0.001, respectively). Across all 
sites, women tended to have higher FID scores than men. 
US women had the highest prevalence of body size dissat-
isfaction (positive or negative FID scores), with 94.4% of 
US women not content with their current weight status. 
Of the US women, 89.8% desired to be smaller (positive 
FID score), which was significantly higher than 50% in 
the Ghanaian women (p<0.001). Among the men, US 
men overall had the greatest body size dissatisfaction 
when compared with Ghanaian and Seychellois men, with 
72.7% of men not content with their current weight status 
(p<0.001), with 40.9% wanting to be thinner and 31.8% 
wanting to be larger. The majority of men from Seychelles 
wanted to be thinner (57.0%), while the majority of men 
from Ghana (56.7%) were content with their body size.

Not surprisingly, FID scores were significantly higher 
for participants with overweight and obesity across all 
three sites, except for overweight Seychellois participants, 
when compared with their normal weight counterparts 
when adjusted for age and sex.

Health outcomes
Using logistic regression models adjusted for sex, age and 
obese status, those who wanted a smaller body size had 
increased odds of diabetes in the Ghanaian and Seychel-
lois cohorts (table  1). In Ghana, those who wanted 
a smaller body size had higher odds of hypertension 
(table  1). There were no statistically significant associa-
tion between underestimating body size and higher odds 

Table 1  ORs (with CIs) for health outcomes

OR (CI) Ghana Seychelles USA

Want smaller body size

 � Diabetes 4.06 (1.2, 14.0) 3.94 (1.5, 10.2) 2.64 (0.82, 8.5)

 � High blood pressure 3.63 (1.2, 10.7) 1.5 (0.71, 3.2) 2.0 (0.87, 4.6)

Underestimate body size

 � Diabetes 0.44 (0.14, 1.4) 1.78 (0.80, 3.9) 0.90 (0.44, 1.9)

 � High blood pressure 1.79 (0.73, 4.4) 0.85 (0.44, 1.6) 0.65 (0.37, 1.1)

Bold indicates statstical significance.
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of diabetes and hypertension in any site. Ghanaian men 
who underestimated their body size had 1.8 odds of high 
blood pressure (CI: 0.73, 4.4). While this was not statis-
tically significant, it may be clinically significant as this 
expresses increased odds of high blood pressure in those 
who underestimate body size and can be important to 
health promotion.

DISCUSSION
Our results reinforce previous findings that African-origin 
women and men spanning the epidemiological transition 
have poor body size perception and high rates of body 
size dissatisfaction. Our data also show that as an individ-
ual’s BMI increases, they are less likely to perceive their 
body size accurately and more likely to be dissatisfied with 
their body size.

Previous research has demonstrated that there are 
differences in perceived body image between tradi-
tional African views which favour a larger body size, and 
Western ideals favouring lower total body weight and 
size.11 12 14 We show that when compared with LMICs like 
Ghana, more women from high-income countries such 
as the USA and Seychelles underestimate their current 
body size compared with their measured body size, while 
simultaneously also having a greater body size dissatisfac-
tion and desire to be thinner. This also supports previous 
studies demonstrating higher tolerance for obesity and 
the positive cultural connotations associated with larger 
body size in African women outside of the USA.14

Similarly, among the men, US participants had the 
highest prevalence of body size dissatisfaction, with the 
majority wanting to be larger, followed by their Seychel-
lois and then their Ghanaian counterparts. However, our 
results also support previous research demonstrating that 
across all sites, men tend to desire larger body size.15–18 
When comparing participants’ self-reported feel silhou-
ette compared with their measured BMI, the data show 
that as BMI increases, participants across all three sites 
tended to perceive their weight status less accurately and 
were more likely to be dissatisfied with their body size. 
By sex, women in all three sites had higher prevalence 
of body size dissatisfaction when compared with men. 
This may indicate that Westernised body image may have 
a larger impact on US women when compared with the 
other site-sex categories. However, it is interesting that 
prevalence of obesity was highest in the US women.

To our knowledge, few studies have investigated the 
impact of underestimating body size and health outcomes. 
We found that underestimating one’s body size was asso-
ciated with health outcomes such as type 2 diabetes and 
high blood pressure after adjustment for sex, age and 
obesity. Indeed, we documented significant associations 
between underestimating body size and a desire to be 
smaller in overweight/obese participants. However, it is 
possible that those who are overweight or obese are more 
likely to underestimate their body size or want a smaller 
body, or simply that they are unaware that their body 

size may be linked with health outcomes. It is, however, 
also plausible that as individuals become more obese, 
they may have a distorted (underestimated) view of their 
current weight status, possibly leading to less engage-
ment with weight-loss strategies and engagement with 
medical or public health interventions. Previous studies 
have found that body image dissatisfaction was positively 
associated with cardiovascular disease risk factors like 
smoking and emotional stress.34 41 Similar to previous 
research, we identified associations between body image 
dissatisfaction and poor health outcomes (ie, obesity, 
type 2 diabetes and hypertension).34 We were surprised 
to document a stronger relationship between wanting 
smaller body and poor health outcomes when compared 
with underestimating body size. It seemed intuitive that 
those who were unaware of their body size would be less 
aware of their health and, consequently, more likely to 
have type 2 diabetes or hypertension. It is possible that 
those who wanted a smaller body size were more aware 
of their large body size due to their concomitant illness 
and wanted to lose weight for their health. Weight loss is 
a common recommendation for management of type 2 
diabetes and hypertension. Perhaps the health education 
these patients are receiving encourages these participants 
to want a smaller body size. However, 95.3% of those who 
wanted a smaller body size already presented as over-
weight or obese. Although the management of type 2 
diabetes and hypertension focuses on better health prac-
tices, health promotion strategies may need to specifically 
emphasise weight-loss strategies.

With this insight, the results of our study not only 
support the presence of differences in the perception 
of body image across the epidemiological transition but 
also highlight possible barriers to the prevention and 
management of obesity. Our study has shown that both 
men and women in high-income countries tend to be 
obese, underestimate their weight and have high rates of 
body size dissatisfaction. These findings highlight that the 
intrinsic and extrinsic motivational factors surrounding 
successful behaviour change models need to be further 
investigated. Further assessment of body image through 
this lens could allow for more culturally informed 
methods for the prevention and management of obesity.

Although standardised questionnaires, protocols, analysis 
and methodology allowed us to make comparisons across the 
three international sites, it is important to recognise limita-
tions to our study. First, while approximately 69% of our 
sample populations identified as black or African American, 
approximately 31% identified as mixed ancestry, including 
Caucasian, Indian, Chinese, Creole and Native American. 
While many of these participants were from the African archi-
pelago, the Republic of Seychelles and their contribution has 
been noted in prior studies involving the silhouette use in 
Seychelles, their significance should be considered when 
applying the silhouette showcard more broadly to African-
origin populations. Also, all participants were between 30 
and 68 years of age, making the generalisability of the silhou-
ette showcards to elderly and paediatric populations not as 
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applicable. Second, the nine-character silhouette showcard 
tool used has only a defined number of options for partici-
pants to select from, which tends to limit the extreme spec-
trums of body size, namely the very thin and very obese, in 
choosing an appropriate image. Therefore, these silhouettes 
may not be appropriate in populations comprised primarily 
of underweight or extremely obese individuals. Third, during 
the survey administration, participants were presented with 
the silhouettes in one image in increasing order from thin-
nest to heaviest. As a result, this could lend itself to reporting 
bias. In future studies, a possible way to avoid such bias 
could be to present the silhouettes in random order and 
have participants select the perceived silhouette through 
that method. Fourth, our study may overstate the validity of 
silhouette showcards in different survey settings given that 
our survey interviews were conducted face-to-face, potentially 
biasing the respondent’s choice in perceived silhouette since 
they were being asked and observed by centrally trained staff. 
In addition to this, other measures of adiposity, such as waist 
circumference and dual-energy X-ray absorptiometry scans, 
could have been used. Finally, although our study controls 
for different types of sociodemographic and cultural vari-
ability in its participant pool, it is possible that the specific 
subsample used for this study was not necessarily be represen-
tative of that country as a whole.

Despite the above limitations, our study provides new 
and valuable insight and evidence on the use of silhouette 
showcards for measuring body size discrepancy and body 
size dissatisfaction in African-origin populations across 
the epidemiological transition.

CONCLUSION
This study highlights that silhouette showcards have some 
association with body image survey tool for measuring 
body size discrepancy and body size dissatisfaction in 
African-origin populations across the epidemiological 
transition. This study showed that most women and men 
perceived their body size inaccurately while also being 
dissatisfied with their body size. Our study also suggests 
that as BMI increases, an individual’s body image percep-
tion becomes less accurate and that such altered body 
perception is more pronounced in individuals with 
overweight or obesity in countries with a higher HDI. 
Our study is also unique in that it identified that body 
size dissatisfaction is positively associated with diabetes 
and hypertension. This study further emphasises that 
different perceptions of body size in different countries 
could have implications for weight-control strategies.

Author affiliations
1Public Health Scienes, Loyola University Chicago, Maywood, Illinois, USA
2Department of Medicine, University of Colorado Denver School of Medicine, Aurora, 
Colorado, USA
3SAMRC/Wits Developmental Pathways for Health Research Unit, Faculty of Health 
Sciences, University of the Witwatersrand, Johannesburg-Braamfontein, Gauteng, 
South Africa
4University Center for Primary Care and Public Health (Unisanté), Lausanne, 
Switzerland

5Ministry of Health, Lisbon, Portugal
6Department of Physiology, Kwame Nkrumah University of Science and Technology, 
Kumasi, Ghana
7Solutions for Developing Countries, The University of the West Indies, Kingston, 
Jamaica
8Department of Pediatrics, University of California San Diego, La Jolla, California, 
USA
9Non-Communicable Diseases Research Unit, South African Medical Research 
Council, Cape Town, South Africa
10Health through Physical Activity, Lifestyle and Sport Research Centre, University of 
Cape Town, Rondebosch, South Africa
11Division of Endocrinology, Diabetes, and Metabolism, University of Illinois Chicago, 
Chicago, Illinois, USA
12Jesse Brown Veterans Affairs Medical Center, Chicago, Illinois, USA
13Unit for Prevention and Control of Cardiovascular Disease, Republic of Seychelles 
Ministry of Health, Mont Fleuri, Seychelles
14Public Health Sciences, Loyola University Chicago, Chicago, Illinois, USA
15Division of Epidemiology & Biostatistics, University of Cape Town, Rondebosch, 
South Africa

Twitter Estelle V Lambert @vickilambert

Contributors  CC-K, TOR, LD, LKM and PB conceived and wrote the manuscript. 
AL, LD, TF, JP-R, PB and EVL all conceived the METS Study and developed the study 
methodology. CC-K, TOR, LD and PB conducted the statistical analysis and assisted 
in writing the manuscript. LD is the guarantor. All authors provided critical revisions 
of the manuscript and approved the final manuscript.

Funding  METS and METS-Microbiome are funded in part by the National Institutes 
of Health (NIH, R01DK080763 and R01DK111848).

Disclaimer  The funding body had no role in the study’s design, data collection, 
data analysis or interpretation of data.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Obtained.

Ethics approval  The METS-Microbiome protocol was approved by the Institutional 
Review Board of Loyola University Chicago, Chicago, Illinois, USA (LU 209537); 
the National Research Ethics Committee of Seychelles; and the Committee of 
Human Research Publication and Ethics of Kwame Nkrumah University of Science 
and Technology, Kumasi, Ghana. Written informed consent was obtained from all 
participants.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  No data are available.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Candice Choo-Kang http://orcid.org/0000-0001-9150-1131
Lisa K Micklesfield http://orcid.org/0000-0002-4994-0779

REFERENCES
	 1	 Pi-Sunyer FX. Medical hazards of obesity. Ann Intern Med 

1993;119:655–60. 

 on M
arch 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-065498 on 8 M

arch 2024. D
ow

nloaded from
 

https://twitter.com/vickilambert
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-9150-1131
http://orcid.org/0000-0002-4994-0779
http://dx.doi.org/10.7326/0003-4819-119-7_part_2-199310011-00006
http://bmjopen.bmj.com/


7Choo-Kang C, et al. BMJ Open 2024;14:e065498. doi:10.1136/bmjopen-2022-065498

Open access

	 2	 Must A, Spadano J, Coakley EH, et al. The disease burden 
associated with overweight and obesity. JAMA 1999;282:1523–9. 

	 3	 Flegal KM, Carroll MD, Ogden CL, et al. Prevalence and trends in 
obesity among US adults, 1999-2000. JAMA 2002;288:1723–7. 

	 4	 Haslam DW, James WPT. Obesity. Lancet 2005;366:1197–209. 
	 5	 Diet, nutrition and the prevention of chronic diseases. Report of a 

joint WHO/FAO expert consultation. WHO technical report series, no. 
916. Geneva World Health Organization; 2003.

	 6	 Young T, Peppard PE, Gottlieb DJ. Epidemiology of obstructive sleep 
apnea: a population health perspective. Am J Respir Crit Care Med 
2002;165:1217–39. 

	 7	 Fogelholm M, Kronholm E, Kukkonen-Harjula K, et al. Sleep-related 
disturbances and physical inactivity are independently associated 
with obesity in adults. Int J Obes (Lond) 2007;31:1713–21. 

	 8	 Withrow D, Alter DA. The economic burden of obesity worldwide: 
a systematic review of the direct costs of obesity. Obes Rev 
2011;12:131–41. 

	 9	 Tataranni PA, Harper IT, Snitker S, et al. Body weight gain in free-
living Pima Indians: effect of energy intake vs expenditure. Int J Obes 
Relat Metab Disord 2003;27:1578–83. 

	10	 Luke A, Bovet P, Plange-Rhule J, et al. A mixed ecologic-cohort 
comparison of physical activity & weight among young adults from 
five populations of African origin. BMC Public Health 2014;14:397. 

	11	 Turnbaugh PJ, Ley RE, Mahowald MA, et al. An obesity-associated 
gut microbiome with increased capacity for energy harvest. Nature 
2006;444:1027–31. 

	12	 Ebersole KE, Dugas LR, Durazo-Arvizut RA, et al. Energy expenditure 
and adiposity in Nigerian and African-American women. Obesity 
(Silver Spring) 2008;16:2148–54. 

	13	 Flynn KJ, Fitzgibbon M. Body images and obesity risk among black 
females: a review of the literature. Ann Behav Med 1998;20:13–24. 

	14	 Sobal J, Stunkard AJ. Socioeconomic status and obesity: a review of 
the literature. Psychol Bull 1989;105:260–75. 

	15	 Rucker CE, Cash TF. Body images, body‐size perceptions, and 
eating behaviors among African‐American and white college women. 
Int J Eat Disord 1992;12:291–9. 

	16	 Liu S, Fu MR, Hu SH, et al. Accuracy of body weight perception 
and obesity among Chinese Americans. Obes Res Clin Pract 
2016;10 Suppl 1:S48–56. 

	17	 Lynch EB, Kane J. Body size perception among African American 
women. J Nutr Educ Behav 2014;46:412–7. 

	18	 Tsai EW, Perng W, Mora-Plazas M, et al. Accuracy of self-reported 
weight and height in women from Bogotá, Colombia. Ann Hum Biol 
2014;41:473–6. 

	19	 Sagna ML, Schopflocher D, Raine K, et al. Adjusting divergences 
between self-reported and measured height and weight in an adult 
Canadian population. Am J Health Behav 2013;37:841–50. 

	20	 Yoon K, Jang S-N, Chun H, et al. Self-reported anthropometric 
information cannot vouch for the accurate assessment of obesity 
prevalence in populations of middle-aged and older Korean 
individuals. Arch Gerontol Geriatr 2014;59:584–92. 

	21	 Wen M, Kowaleski-Jones L. Sex and ethnic differences in validity 
of self-reported adult height, weight and body mass index. Ethn Dis 
2012;22:72–8.

	22	 Baruth M, Sharpe PA, Magwood G, et al. Body size perceptions 
among overweight and obese African American women. Ethn Dis 
2015;25:391–8. 

	23	 Daniel S, Bridges SK. The drive for muscularity in men: media 
influences and objectification theory. Body Image 2010;7:32–8. 

	24	 Phillips N, de Man AF. Weight status and body image satisfaction in 
adult men and women. N Am J Psychol 2010;12:171–84.

	25	 Edwards C, Tod D, Molnar G. A systematic review of the drive 
for muscularity research area. Int Rev Sport Exerc Psychol 
2014;7:18–41. 

	26	 Olivardia R, Pope HG, Borowiecki JJ, et al. Biceps and body image: 
the relationship between muscularity and self-esteem, depression, 
and eating disorder symptoms. Psychol Men Masc 2004;5:112–20. 

	27	 Tuoyire DA, Kumi-Kyereme A, Doku DT, et al. Perceived ideal body 
size of Ghanaian women: "not too skinny, but not too fat". Women 
Health 2018;58:583–97. 

	28	 Amenyah SD, Michels N. Body size ideals, beliefs and dissatisfaction 
in Ghanaian adolescents: sociodemographic determinants and 
intercorrelations. Public Health 2016;139:112–20. 

	29	 Matoti-Mvalo T, Puoane TB. Perceptions of body size and its 
association with HIV/AIDS. South Afr J Clin Nutr 2011;24:40–5. 

	30	 Puoane T, Fourie JM, Shapiro M, et al. "Big is Beautiful”–An 
exploration with urban black community health workers in a South 
African township. South Afr J Clin Nutr 2005;18:6–15. 

	31	 Gitau TM, Micklesfield LK, Pettifor JM, et al. Changes in eating 
attitudes, body esteem and weight control behaviours during 
adolescence in a South African cohort. PLoS One 2014;9:e109709. 

	32	 Gradidge PJ-L, Norris SA, Micklesfield LK, et al. The role of lifestyle 
and psycho-social factors in predicting changes in body composition 
in black South African women. PLoS One 2015;10:e0132914. 

	33	 McHiza ZJ, Goedecke JH, Lambert EV. Intra-familial and ethnic 
effects on attitudinal and perceptual body image: a cohort of South 
African mother-daughter Dyads. BMC Public Health 2011;11:433. 

	34	 Okop KJ, Levitt N, Puoane T. Weight underestimation and body size 
dissatisfaction among black African adults with obesity: implications 
for health promotion. Afr J Prim Health Care Fam Med 2019;11:e1–8. 

	35	 Dugas LR, Lie L, Plange-Rhule J, et al. Gut microbiota, short chain 
fatty acids, and obesity across the epidemiologic transition: the 
METS-microbiome study protocol. BMC Public Health 2018;18:978. 

	36	 Luke A, Bovet P, Forrester TE, et al. Protocol for the modeling 
the epidemiologic transition study: a longitudinal observational 
study of energy balance and change in body weight, diabetes and 
cardiovascular disease risk. BMC Public Health 2011;11:927. 

	37	 Barro RJ, Lee JW. A new data set of educational attainment in 
the world, 1950–2010; the National Bureau of economic research. 
Cambridge, MA, US The National Bureau of Economic Research; 
2011.

	38	 WHO. Obesity and overweight. Fact sheet N°311 2015. Available: 
http://www.who.int/mediacentre/factsheets/fs311/en/ [Accessed 13 
Jan 2020].

	39	 Zaccagni L, Masotti S, Donati R, et al. Body image and weight 
perceptions in relation to actual measurements by means of a new 
index and level of physical activity in Italian university students.  
J Transl Med 2014;12:12–42. 

	40	 American Heart Association. High blood pressure. n.d. Available: ​
Www.heart.org, 2019, www.heart.org/en/health-topics/high-blood-​
pressure

	41	 Okop KJ, Mukumbang FC, Mathole T, et al. Perceptions of body size, 
obesity threatand the willingness to lose weight among black South 
African adults: a qualitativestudy. BMC Public Health 2016;16:365. 

 on M
arch 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-065498 on 8 M

arch 2024. D
ow

nloaded from
 

http://dx.doi.org/10.1001/jama.282.16.1523
http://dx.doi.org/10.1001/jama.288.14.1723
http://dx.doi.org/10.1016/S0140-6736(05)67483-1
http://dx.doi.org/10.1164/rccm.2109080
http://dx.doi.org/10.1038/sj.ijo.0803663
http://dx.doi.org/10.1111/j.1467-789X.2009.00712.x
http://dx.doi.org/10.1038/sj.ijo.0802469
http://dx.doi.org/10.1038/sj.ijo.0802469
http://dx.doi.org/10.1186/1471-2458-14-397
http://dx.doi.org/10.1038/nature05414
http://dx.doi.org/10.1038/oby.2008.330
http://dx.doi.org/10.1038/oby.2008.330
http://dx.doi.org/10.1007/BF02893804
http://dx.doi.org/10.1037/0033-2909.105.2.260
http://dx.doi.org/10.1002/1098-108X(199211)12:3<291::AID-EAT2260120309>3.0.CO;2-A
http://dx.doi.org/10.1016/j.orcp.2015.04.004
http://dx.doi.org/10.1016/j.jneb.2014.03.002
http://dx.doi.org/10.3109/03014460.2013.856939
http://dx.doi.org/10.5993/AJHB.37.6.13
http://dx.doi.org/10.1016/j.archger.2014.08.008
https://pubmed.ncbi.nlm.nih.gov/22774312
http://dx.doi.org/10.18865/ed.25.4.391
http://dx.doi.org/10.1016/j.bodyim.2009.08.003
http://dx.doi.org/10.1080/1750984X.2013.847113
http://dx.doi.org/10.1037/1524-9220.5.2.112
http://dx.doi.org/10.1080/03630242.2017.1321607
http://dx.doi.org/10.1080/03630242.2017.1321607
http://dx.doi.org/10.1016/j.puhe.2016.05.012
http://dx.doi.org/10.1080/16070658.2011.11734348
http://dx.doi.org/10.1080/16070658.2005.11734033
http://dx.doi.org/10.1371/journal.pone.0109709
http://dx.doi.org/10.1371/journal.pone.0132914
http://dx.doi.org/10.1186/1471-2458-11-433
http://dx.doi.org/10.4102/phcfm.v11i1.2022
http://dx.doi.org/10.1186/s12889-018-5879-6
http://dx.doi.org/10.1186/1471-2458-11-927
http://www.who.int/mediacentre/factsheets/fs311/en/
http://dx.doi.org/10.1186/1479-5876-12-42
http://dx.doi.org/10.1186/1479-5876-12-42
Www.heart.org,%202019,%20www.heart.org/en/health-topics/high-blood-pressure
Www.heart.org,%202019,%20www.heart.org/en/health-topics/high-blood-pressure
Www.heart.org,%202019,%20www.heart.org/en/health-topics/high-blood-pressure
http://dx.doi.org/10.1186/s12889-016-3028-7
http://bmjopen.bmj.com/

	Silhouette showcards confirm altered obesity-­associated body image perception in international cohort study of African-­origin populations
	Abstract
	Background﻿﻿
	Methods
	Study populations
	Patient and public involvement
	Anthropometric measurements
	Survey and silhouette body size showcards
	Statistical analysis

	Results
	Demographics
	Anthropometrics
	PAD scores: body size discrepancy
	FID scores: body size dissatisfaction
	Health outcomes

	Discussion
	Conclusion
	References


