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Purpose: Body image affects health practices. With acculturation superimposed on globalization, 21st century body size preferences
of African immigrants, one of the fasting growing populations in the United States, are unknown. Therefore, in African immigrants
living in America we assessed: 1) body size preference; and 2) body size dissatisfaction.

Methods: Participants chose two silhouettes from the Stunkard Figure Rating Scale: one for body size preference and one for perceived
body size. Each silhouette corresponds to a BMI category: (a) Underweight: 1 and 2; (b) Normal weight: 3 and 4; (c) Overweight: 5, 6 and
7; (d) Obesity: 8 and 9. Dissatisfaction was defined as the difference between silhouette numbers for perceived and preferred body size.
Results: Characteristics of the 412 participants were: women: 42% (174/412), age 40+11y (mean+SD), range 20-69 y, BMI 27.9+4.6,
range 19.5-47.3 kg/m>. As a body size of preference, no one (0/412) chose obese silhouettes. Normal weight silhouettes were chosen
as their body size of preference by 75% (131/174) of women and 60% (143/238) of men. Overweight silhouettes were chosen as their
preferred body size by 11% (19/174) of women and 26% (62/238) of men. Combining normal and overweight silhouettes into one
group, 86% (150/174) of women and 86% (205/238) of men preferred to be either normal or overweight. Underweight silhouettes
were preferred by 14% (24/174) of women and 14% (33/238) of men. Dissatisfaction because body size was too large occurred in 78%
(135/174) of women and 53% (126/238) of men. Dissatisfaction because body size was too small occurred in 6% (11/174) of women
and 16% (38/238) of men.

Conclusion: African immigrants prefer body sizes which are normal or overweight. However, and presumably attributable to the

combined influence of globalization and acculturation, a worrisome fraction of African immigrants favor an underweight silhouette.

Plain Language Summary: Understanding the attitudes of Africans towards body size is important because these attitudes affect
health behaviors. The 20th century consensus was that Africans viewed large body sizes as a sign of the health, beauty, fertility, and
prosperity. In addition, underweight silhouettes were viewed with fear and considered to be a sign of poverty, malnutrition, and HIV
infection. In the 21st century, African attitudes towards body size are unknown.

African immigrants are a rapidly growing segment of the American population. Their attitudes toward body size are influenced by
both globalization and acculturation.

In our cohort, we found 86% of the Africans living in America wanted to be either normal or low range overweight. However, and
very concerning, 14% of African immigrants chose underweight silhouettes to represent their body size of preference.

As weight loss programs are brought forward in and by African communities living in the United States, the emphasis must be on
achieving a healthy weight and not glorification of underweight silhouettes.
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Introduction

In the first two decades of the 21st century, the population of sub-Saharan Africans living in the United States increased
by 246% from 600,000 to 2.0 million." Therefore, Africans comprise 42% of the foreign-born Black population in the
United States.' To ensure that the health needs of this growing population are met, current data on African immigrant
health are urgently needed.

In many sub-Saharan African countries, obesity and its attendant consequences of heart disease, diabetes, and
hypertension are reaching epidemic proportions.>® While no medical registry exists which documents the health status
of immigrants at entry to the United States, Africans are likely to be arriving in the United States at a higher BMI and
with worse cardiometabolic health in the 21st century than in the 20th century. Furthermore, due to easily accessible,
inexpensive, highly processed prepared food, African immigrants often gain weight once in the United States.’

As cultural attitudes about body size are highly correlated with health, health behaviors, and stress, improved insight
into how Africans across the continent and in the African Diaspora view body size is necessary.>’ However, under-
standing African attitudes towards body size is hindered by changing nomenclature, and a lack of investigations which
have combined body image scale assessment with actual BMI measurements.®'%'?

Before 1998, “overweight” was defined as BMI>27.3 kg/m? for women and >27.8 kg/m” for men. Obesity was defined
as BMI>32.2 kg/m* for women and >31.1 kg/m? for men.'®'? Therefore, prior to 1998, a BMI of 30.0 kg/m* would have
been classified as overweight, but after 1998 a BMI of 30.0 kg/m* would be classified as obese.'®™"* These 1998 changes in
the BMI thresholds for overweight and obesity were made by the Expert Panel on the Identification, Evaluation, and
Treatment of Overweight and Obesity in Adults because review of literature published from 1980 to 1997 revealed
convincing evidence that adverse health effects began with a BMI of 25.0 kg/m? and increased at 30.0 kg/m2."?

As a result of these definitional changes, studies conducted before 1998 cannot be interpreted by current standards
because older definitions of obesity and overweight do not conform to 21st century definitions.

Since 1998, there has been worldwide acceptance of the BMI guidelines put forward by the Expert Panel on the
Identification, Evaluation, and Treatment of Overweight and Obesity in Adults. In contrast to earlier guidelines, the 1998
BMI guidelines do not differ by gender. BMI categories are: Underweight (<18.5 kg/m?), Normal Weight (18.5 to
24.9 kg/m?), Overweight (25 to 29.9 kg/m*) and Obesity (>30.0 kg/m?)."!

Yet, independent of challenges related to changing nomenclature, there has been a consensus that Africans tradition-
ally viewed obesity as a sign of prosperity and health and for women, in particular, beauty and fertility."*"'” However,
more recently, studies from countries which span the African continent have begun to reveal a strong preference for
normal weight and overweight body sizes silhouettes.®'* 2!

As 75% of African immigrants have arrived in the United States in the 21st century with an acceleration since 2010,
our attention in this rapidly growing group is focused on body size preference.! We hypothesize that body size preference
in African immigrants reflects the combined effects of globalization and acculturation.”? >* We anticipate that after living
in the United States (a) globalization and acculturation leads to greater acceptance and preference of smaller body sizes
than in the immigrants’ country of origin; (b) acculturation leads to diminution of regional differences in attitudes about
body size preferences which may have existed prior to immigration. While there are many studies of body size preference
in African immigrants to Europe, data on body size preference in African immigrants to the United States is scant.>*2¢
Except for one small study which combined first and second-generation African immigrants into a single group, we are
not aware of any study which has used a figure rating scale to assess body size preference in African-born immigrants
living in the United States.”’

In short, to design effective programs to decrease the risk and severity of obesity, as well as obesity-related diseases,
a true perspective and cultural appreciation of African immigrant attitudes towards body size is required.”® Using the
Stunkard Figure Rating Scale (Supplement Figure 1),%° we assessed in 412 African-born Black immigrants living in the

metropolitan Washington, DC area: (1) body size preference and (2) body size dissatisfaction.
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Materials and Methods

The Africans in America study was designed to assess the combined influence of social and physiologic factors on the
cardiometabolic health of African-born Black individuals living in the United States.>** Recruitment was achieved with
the use of the NIH Clinical Trials recruitment website, newspaper advertisements, presentations at community events and
previous participant referrals as well as by flyers posted in libraries and local businesses. The Institutional Review Board
of the NIH is in compliance with Helsinki Declaration and has approved the protocol (Clinical Trials.gov Identifier:
NCTO00001853). Prior to enrollment each participant gave written informed consent.

To determine eligibility, interested individuals were interviewed by telephone. Each person had to be between 20 and
70 years old, report no known history of diabetes, currently live in the metropolitan Washington DC area, and state that
both they and their parents self-identify as Black and were born in a sub-Saharan African country.

After eligibility confirmed by telephone screening, 412 African-born Black individuals living in the Washington, DC
area were invited to the NIH Clinical Center for the first of two visits. At Visit 1, all 412 persons had social and medical
histories taken, height and weight measured, a physical examination, an electrocardiogram, and routine blood tests. In
addition, each enrollee was presented with a representation of the nine Stunkard Figure Rating Scale silhouettes and
asked to choose the silhouette that best represented their wish body size and then the silhouette which represented their
perceived body size (Supplement Figure 1).

One to two weeks after Visit 1, 92% (380/412) of enrollees returned for Visit 2. Of the 8% (32/412) of individuals
who did not proceed to Visit 2, 60% (19/32) were pre-menopausal women who were found to be anemic (hemoglobin

<I1 g/dL). Of the remaining 40% (13/32), one person had hypothyroidism, one person had abnormal liver function, and
the remaining 11 had either scheduling challenges or no longer wanted to participate.

At Visit 2, a 2h oral glucose tolerance test (Trutol 75, Custom Laboratories, Thermo Fisher Scientific, Middletown,
VA) was performed with samples drawn at —15, 0, 30, 60 and 120 minutes to determine: (a) glucose tolerance status, (b)
insulin resistance by the Matsuda Sensitivity Index and (c) insulin secretion by the insulin secretion index.** In addition,
lipids, apolipoproteins, and inflammatory markers, specifically high-sensitivity C-Reactive Protein (hsCRP) and fibrino-
gen were measured.

BMI Status

BMI was calculated as weight in kilograms divided by height in meters squared. BMI category was defined by standard
criteria (Underweight: BMI<18.5 kg/m*; Normal weight: BMI 18.5 to 24.9 kg/m?; Overweight: BMI 25.0 to 29.9 kg/m?;
Obesity: BMI>30 kg/m?)."?

Stunkard Figure Rating Scale
The Stunkard Figure Rating Scale has nine silhouettes which correspond to four BMI categories: Underweight: 1
and 2; Normal-Weight: 3 and 4; Overweight: 5, 6 and 7; Obesity: 8 and 9 (Supplement Figure 1).?° Each participant

was asked to point to which of the nine silhouettes of the Stunkard Figure Rating Scale showed how they would like
to look (preferred body size) and then, which of the nine silhouettes corresponded to their current body size
(perceived body size).?> Body size dissatisfaction was calculated as the difference between perceived and preferred
silhouette.>® A positive score meant dissatisfaction was present, and it was due to feeling too large. A score of zero
corresponded to body size satisfaction. A negative score indicated dissatisfaction was present, and it was due to
feeling too small.

Sociodemographic Factors

All participants were asked if they self-identified as: African, African-American or open-ended for personal choice.
The participants were also queried about 9 socioeconomic behavioral and demographic variables, specifically: income

(>45k/year or <45k/year), health insurance coverage (yes or no), education (college graduate, yes or no), smoking (yes or

no), alcohol intake (one or more drinks per week versus less than once per week), partner status, physical activity, age of

immigration and duration of residence in the United States. Partnered status was defined as married or living with
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a significant other versus not partnered which was defined as never married, separated, divorced or widowed.*® Physical
activity was determined by the International Physical Activity Questionnaire (IPAQ) categories and dichotomized as
sedentary (IPAQ category: Low) or active (IPAQ categories: Moderate or High).>

Current age was used as both a continuous variable or dichotomized at age 40 years (>40y or <40y). In addition, age
of immigration was dichotomized as adult immigrant (>18 y at United States entry) or child immigrant (<18 y at United
States entry). Duration of residence in the United States was classified by number of years in the United States and
dichotomized as residence in the United States for >10y or <10y.

Insulin Resistance and Insulin Secretion

Insulin resistance was determined with the use of the Matsuda Sensitivity Index.?” Insulin secretion was assessed with the
insulin secretion index, which is calculated as the area under the insulin curve from 0 to 2 hours, divided by area under
the glucose curve from 0 to 2 hours.

Assays

Glucose, cholesterol, triglyceride (TG), high-density lipoprotein (HDL), apolipoprotein A (apoA), apolipoprotein
B (apoB), fibrinogen, and high sensitivity C-reactive protein (hsCRP) were measured in plasma and insulin was
measured in serum (Roche Cobas 6000 analyzer (Roche Diagnostics, Indianapolis, IN, USA)). Low-density lipoprotein
(LDL) was calculated using the Friedewald equation.>® LDL particle size and number were determined by NMR using
the Lp3 algorithm on the Vantera Analyzer (LabCorp, Burlington, NC). A1C was determined by high performance liquid
chromatography using Bio-Rad kits approved by the National Glycohemoglobin Standardization Program (NGSP).

Statistical Analyses
Unless stated otherwise, data are presented as mean+SD. Comparisons were by unpaired t-tests or One-Way Analyses of
Variance (ANOVA) with Bonferroni corrections for continuous variables and by Pearson’s chi-squared tests for
categorical variables. Pearson correlation coefficients with 95% CI were used to characterize the relationship between
perceived and measured BMI as well as preferred body size and measured BMI. To determine factors associated with
dissatisfaction because body size was perceived as too large (n=261), a logistic regression model yielding odds ratios was
performed. The dependent variable was dissatisfaction, and the dichotomized independent variables were as follows:
gender, income (>45k/y), age (>40y), African region of origin (West African vs South or East Africa), duration of United
States residency (>10y), age at immigration (>18 y), education (college graduate: yes or no), and physical activity
(sedentary or active). Due to the small sample size (n=49) data from participants who were dissatisfied because they felt
too small, could not be used to perform valid logistic regression models.

P-values <0.05 were considered significant. Data were managed with Research Electronic Data Capture (REDCap).>®
Analyses were performed with STATA v18 (College Station, Texas).

Results
The participants were 412 African-born Black individuals currently living in the Washington, DC area (women: 42%
(174/412), age 4011y (meantSD), range 20—69 y, range, BMI 27.9+4.6 kg/m?, range 19.5-47.3 kg/m?) (Table 1).

African Origin: Region and Country
The number of different birth countries represented in this survey is thirty. The African region of origin of the
participants were: West: 50% (207/412); Central: 11% (44/412); East: 38% (156/412); and South: 1% (5/412). The
number of participants per country of origin is illustrated in Figure 1.

For analytic purposes, the 5 Africans from the southern African countries of Zambia (n=3), Namibia (n=1) and South
Africa (n=1) were analyzed with the East African group.

By African region of origin, there was no difference in age or gender distribution or sociodemographic factors
including age of immigration, years in the United States, marital status, sedentary lifestyle, alcohol consumption or
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Table | Participant Characteristics

Characteristics® Total n=412 | Women n=174 | Men n=238 P-value®
(42%) (58%)

Age (y) 401 | 401 | 401 | 0.633

BMI (kg/m?) 27.9+4.6 29.1+5.0 27.1+4.2 <0.001

Prevalence of Obesity 32% 45% 22% <0.001

Sociodemographic Factors

Self-ldentify as African® 92% 93% 91% 0.628
West African origin 50% 47% 53% 0.279
US arrival in 2000 or later 71% 70% 73% 0.485
Adult Immigrant? 83% 79% 85% 0.142
US residence>10y 52% 57% 48% 0.071
Income (=$45kl/year) 54% 55% 53% 0.716
College Graduate 76% 74% 78% 0.398
Partnered 55% 48% 60% 0.017
Sedentary Lifestyle® 78% 74% 81% 0.092
Alcohol Intake (=1drink/wk) 24% 18% 29% 0.012
Smoke 4% 0% 8% <0.001

Body Size Preference

Obesity 0% 0% 0% 0.999
Overweight 20% 1% 26% <0.001
Normal Weight 66% 75% 60% 0.001
Underweight 14% 14% 14% 0.983

Body Size Perception

Overestimated 4% 4% 4% 0.696
Correct 42% 35% 47% 0.019
Underestimated 54% 61% 49% 0.013

Body Size Dissatisfaction

Dissatisfaction Overall 75% 84% 69% <0.001
Too Large 63% 78% 53% <0.001
Satisfied 25% 16% 31% <0.001
Too Small 12% 6% 16% 0.003

Notes: “Data presented as meanSD or Percent. bComparison by unpaired t-test or chi-square as appropriate. “Self-identify as
African versus African-American versus open ended choice. “Entered the United States at age 18y or older. (IPAQ score Low.

cigarette smoking (Table 2). However, participants born in West African countries had higher BMI and had lived in the
United States for a longer period of time than their East African counterparts (both P<0.05) (Table 2).

Wish Body Size and Body Size Dissatisfaction, the two parameters under major consideration in this investigation,
did not differ by African region of origin (Table 2).
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Figure | Frequency of African country of origin of participants.

Ethnic Identification

Ninety-two percent of the participants self-identified as African rather than African-American or an open-ended choice
(Table 1). Self-identification as African did not differ by gender (93% vs 91%, P=0.628) or whether immigration
occurred as an adult (age>18 y) or child (age<18 y) (93% vs 86%, P=0.091).

Characteristics by Gender

Age and African region of origin did not differ by gender (Table 1). However, compared to men, women had a higher
BMI (29.1£5.0 vs 27.1+4.1 kg/m2, P<0.001) and a higher prevalence of obesity (45% vs 22%, P<0.001). In addition,
there were three other gender differences; (a) women had a lifetime partner less frequently than men (48% vs 60%,
P=0.017); (b) women consumed less alcohol than men (18% vs 29%, P=0.012); and (c) no women were smokers
compared to 8% of men (0% vs 8%, P<0.001). There was no difference by gender in income, education, years in the
United States, or frequency of sedentary lifestyle.
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Table 2 Participant Characteristics by African Region of Origin

Characteristics® West n=207 50% Central n=44 11% East n=161 39% P-value®© F-Statistic®
Female Gender (%) 40% 36% 57% 0.242 N/A
Age (y) 4011 4213 3910 0.226 1.49
BMI (kg/m?) 28.4+4.7 28.4+4.9 27.2+43 0.027b* 3.64
Hematologic/Genetic Factors
Sickle Cell or HbC Trait 18% 23% 8% 0.007 N/A
G6PD Deficiency (n=227)° 16% 6% 0% 0.016 N/A
Sociodemographic Factors
Living in US since 2000 or later 71% 70% 73% 0.485 N/A
Years in US 13.7£10.9 13.6%11.0 10.6+9.4 0.0l 1b* 4.52
Age of Immigration 26%12 29£10 29+11 0.066 3.34
Income (=$45kly) 58% 46% 52% 0.283 N/A
College Graduate 81% 73% 71% 0.058 N/A
Partnered 54% 52% 58% 0.675 N/A
Sedentary Lifestyle 82% 80% 76% 0.507 N/A
Alcohol Intake (=1drink/wk) 25% 21% 24% 0.838 N/A
Smoke 4% 7% 4% 0.685 N/A
Body Size Data
Body Size Preference’ 4+| 4| 4+£| 0.524 0.65
Body Size Perception’ 5%l 5+2 5| 0911 0.09
Body Size Dissatisfaction® 75% 66% 78% 0.239 N/A

Notes: *Data presented as meanSD or Percent. "One-way ANOVA with or chi-square as appropriate. “One-way ANOVA notation: *difference between West &
Central Africa, “difference between West & East Africa, “Difference between Central & East Africa have statistical significance according to: #<0.05. “Provided for
continuous variables (Degrees of Freedom=2). °Assay done in 227 consecutively enrolled participants. ‘Based on participant selection of Stunkard Figure Rating Scale
silhouette. Difference between Perceived and Preferred Body Size not equal to zero (%).

BMI Category of Preference
As their body size of preference, no one (0/412) chose obese silhouettes (Figure 2A and B). However, as their body size
of preference, normal weight silhouettes were chosen by 66% (272/412) of participants (women: 75% (131/174); men:

A B
80 801
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60 60
g 50 '§ 504
E 40 E 40
30 304
20 20
104 104
0- 0-

Underweight Normal Weight Overweight
(Reference)

Obesity

Underweight Normal Weight Overweight
(Reference)

Obesity

Figure 2 Preferred Body Size (A) Women; (B) Men. Reference Group is Normal Weight.
Notes: Comparison to reference group: ***P<0.001.
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60% (142/238)), while overweight silhouettes were chosen by 20% (82/412) of participants (women: 11% (20/174); men:
26% (62/238)). Combining normal and overweight silhouettes into one group, 86% (150/174) of women and 86% (204/
238) of men wanted to be either Normal or Overweight. Underweight silhouettes were chosen as their body size of
preference by 14% of women (24/174) and 14% of men (33/238).

Body Size Dissatisfaction

Overall dissatisfaction with perceived body size was 75% (309/412) (Table 1). Sixty-three percent (261/412) of
participants selected a BMI silhouette smaller than their current size, suggesting that this proportion of participants
were dissatisfied with their size by feeling too large. In contrast, 12% (49/412) chose a larger BMI than their current size,
suggesting dissatisfaction because they felt too small.

When examined by gender, more women than men were dissatisfied because they considered themselves to be too
large (78% (135/174) vs 53% (126/238), P<0.001). In contrast, more men were dissatisfied than women, because they
considered themselves to be too small (Men: 16% (38/238) Women: 6% (11/174) (P=0.003)).

Mean BMI of women who thought of themselves as too large was: 30.3+4.6 kg/m? (21.3 to 42.0 kg/m?). Women who
wanted to be smaller than their current body size, chose as their wish body size silhouettes between 1 and 6 (Figure 3A).

Mean BMI of men who thought of themselves as too large was: 29.2+3.9 kg/m? (21.9 to 47.3 kg/m?). Silhouettes men
chose for their wish body size were: 1 to 5 (Figure 3B).

Mean BMI of women who thought they were too small was: 23.4+3.3 kg/m? (range 19.8 to 29.4 kg/m?) their wish
body size silhouettes were: 2 to 6 (Figure 4A).

Mean BMI of men who thought of themselves as too small was 23.0+2.7 kg/m? (range 19.5 to 30.9 kg/m?). Their
wish body size silhouettes were: 3 to 6 (Figure 4B).

Satisfied with Perceived Body Size
Twenty-five percent (103/412) of the participants were satisfied with their perceived body size (Table 1). By gender, women
had a lower rate of satisfaction with their perceived body size than men (16% (28/174) vs 31% (74/238), P<0.001).
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Figure 3 Perceived and Preferred Body Size in Immigrants Dissatisfied because Body Size Perceived as too Large (A) Women; (B) Men. A Perceived Body Size. O Wish
Body Size. Y-axis: Stunkard Figure Rating Scale Silhouettes. X-axis: BMI calculated from height and weight. Regression lines with 95% Cl for relationship between perceived
and measured BMI and Wish Body Size and measured BMI are provided. Horizontal dotted line represents highest wish body size (Women: Silhouette 6; Men: Silhouette 5).
Downward arrow between regression lines represents desired direction of change in BMI from perceived to wish. Women: regression coefficient between perceived and
measured BMI was: r=2.4, (95% CI: 1.9, 2.9) and between preferred and measured BMI was: r=1.8, (95% CI: 1.1,2.5). For men, the equivalent data were: r=1.8, (95% Cl: 1.3,
2.3) and r=0.4, (95% CI: —0.2, 0.9) respectively.
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Figure 4 Perceived and Preferred Body Size in Immigrants Dissatisfied because Body Size Perceived as too Small (A) Women; (B) Men. A Perceived Body Size. O Wish Body
Size. Y-axis: Stunkard Figure Rating Scale Silhouettes. X-axis: BMI calculated from height and weight. Regression lines with 95% ClI for relationship between perceived and
measured BMI and Wish Body Size and measured BMI are provided. Horizontal dotted line represents highest wish body size (Women: Silhouette 6; Men: Silhouette 6).
Upward arrow between regression lines represents desired direction of change in BMI from perceived to wish. Women: regression coefficient between perceived and
measured BMI was: r=2.9, (95% CI: 1.4, 4.4) and between preferred and measured BMI was r=2.5, (95% Cl: 1.3, 3.7). For men the equivalent data were: r=0.3, (95% Cl: —0.8,
1.4) and r=—-0.3, (95% CI: —1.5, 0.9) respectively.

Among the 16% of women satisfied with their body size, 82% (23/28) perceived themselves as normal weight,
whereas 11% (3/28) perceived themselves as overweight. This means that 93% (26/28) of women who were satisfied
with their body size perceived themselves as normal weight or overweight.

None of the women satisfied with their body size perceived themselves as obese. However, three of the women who
were satisfied with their body size had a BMI>30 kg/m”. Each of them underestimated their body size and chose as their
perceived body size silhouettes in the normal weight or overweight categories (Figure 5A).

Of the 31% (74/238) of men satisfied with their body size, 61% (45/74) perceived themselves as normal weight and
28% (21/74) perceived themselves as overweight. This means that for men who were satisfied with their body size, 98%

(66/74) perceived themselves as normal weight or overweight.
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Figure 5 Perceived and Preferred Body Size in Immigrants Satisfied with Current Body Size (A) Women; (B) Men. O Perceived and preferred Body Size are the same O and
designated by the same symbol. Y-axis: Stunkard Figure Rating Scale Silhouettes. X-axis: BMI calculated from height and weight. Regression line with 95% ClI for perceived and
measured BMI is provided. Horizontal dotted line represents highest wish body size (Women: Silhouette 7; Men: Silhouette 5). Women: regression coefficients between
perceived or preferred and measured BMI were: r=1.9, (95% CI: 0.5, 3.3). For men the equivalent data were: =1.1, (95% Cl: 0.5, 1.7).
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Five of the men who were satisfied with their body size had obesity (BMI>30 kg/m?) (Figure 5B). All 5 of these men
underestimated their body size as overweight and chose silhouette 5 to describe their current body size.

Underweight Category

At enrollment, no participants had a measured BMI in the underweight category (BMI<18.5 kg/m2). However, 14% of
women (24/174) and 14% of men (33/238) wanted to be underweight and chose silhouettes 1 or 2 as their wish body size
(Figures 3A and 3B).

Cardiometabolic Health and BMI Category

The prevalence of newly diagnosed diabetes was 7% (27/380). Based on the prevalence of diabetes, dyslipidemia, and
inflammatory markers, African immigrants who were overweight or obese were less healthy than their counterparts who
were normal weight (Supplement Table 1). The adverse effects of being overweight or obese were particularly prominent

in men (Supplement Table 1).

Sociodemographic Factors Associated with Dissatisfaction with Large Body Size

The odds of being dissatisfied because of large body size was higher in women than men (OR:2.89, 95% CI; 1.72, 4.85,
P<0.001) or if household income was >45k (OR: 2.16, 95% CI; 1.26, 3.71, P=0.001). However, dissatisfaction did not
appear to be influenced by age greater than 40 years, having a life partner, African region of origin, duration of United
States residence, age of immigration, college education or a sedentary lifestyle (Table 3).

Discussion

This is the first investigation to combine measured BMI with a figure rating scale to assess attitudes about body size in
African immigrants to the United States. By undertaking this research, we add substantial support to the view that from
a health and cultural perspective, African attitudes towards optimal body size are evolving. In many African countries
prior to 21% century globalization, obesity, meaning larger silhouettes, was seen as a sign of prosperity, health, fertility
and wellness.'"***! However, more recent surveys of countries across the African continent have demonstrated
a significant shift in attitude and large silhouettes are less favored.®'*'"'*2! We now present a similar finding in
immigrants living in the United States. Our study enrolled 412 African immigrants and not one person, independent of
African country or region of origin, chose as their preferred body size, a silhouette in the largest category. In fact, 86% of
African immigrants preferred to have a body size which would be considered mid-range, specifically normal or

Table 3 Reasons for Dissatisfaction Because Body Size Too Large

Variable Odds Ratio® | 95% Cl | P-value
Female Gender 2.89 1.72, 4.85 <0.001
Income (=$45kly) 2.16 1.26, 3.71 0.005
Age>40y 1.37 0.77, 2.43 0.278
Partnered 1.29 0.75, 2.21 0.363
Central or East African® 1.09 0.67,1.78 | 0.735
US Residence=10y 1.04 0.58, 1.88 0.892
Adult Immigrant® 0.82 0.37, 1.77 0.607
College Graduate 0.72 0.40, 1.32 0.292
Sedentary® 0.71 0.38, 1.34 0.291

Notes: Satisfied with Body Size. "Compared to West African origin. “Entered the
United States at age 18 y or older versus less than 18 y old. “IPAQ Score Low.
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overweight. We hypothesize in African immigrants the preference for silhouettes in the mid-range reflects the combined
effects of globalization and acculturation. However, with the lack of preference for large body sizes, it is important that
fat shaming and obesity stigmatization does not develop into a new norm in the African immigrant community.**2%*

Nonetheless, as body size preference influences health behaviors, and large body sizes are implicated in the
development of diabetes and heart disease, the preference for a silhouette which is in the mid rather than high range
is a healthy choice.>'%*

However, there is an additional area of concern with globalization and acculturation. Fourteen percent of the
participants in our study chose as their preferred body size a silhouette in the underweight category. This may be
secondary to acculturation as it is not characteristic of African communities living on the continent.'®

Focusing on obesity, the rejection by African immigrants of obesity as desirable was impressive. Independent of
whether an individual thought of themselves as too large or too small, no one preferred to be have silhouette which would
be considered to be in the obese range. For example, women who had obesity (meaning BM was measured to be >30 kg/
m?) and wanted to be smaller, chose as their ideal body size silhouettes from 1 to 6, meaning underweight to mid-range
overweight (Figure 3A). Whereas men with obesity (BMI>30 kg/m?) who thought of themselves as too large, chose as
their ideal body size silhouettes 1 to 5, meaning underweight to slightly overweight (Figure 3B).

On the opposite side of the weight spectrum, the small number of women (n=11, Figure 4A) who thought of themselves
as too small and wanted to increase their body size, chose as their wish body size, silhouettes in the upper range of
underweight to mid-range overweight (silhouettes 2 to 6). While men who thought of themselves as too small (n=38,

Figure 4B), chose as their wish body size, silhouettes 3 to 6, meaning normal or mid-range overweight, but not obese.

Preference for Normal and Overweight Silhouettes

As their wish body size, 75% (131/174) of women and 60% (143/238) of men chose silhouettes 3 and 4. However, both
women and men had a stronger preference for silhouette 4 than 3, indicating a preference for the larger side of the normal
weight category. In addition, 11% (19/174) of women and 26% (62/238) of men chose overweight as their wish body
size. However, while overweight silhouettes were 5, 6 and 7, the maximum size silhouette chosen by participants who
wanted to smaller was either 5 or 6 (Figure 3). In short, while some African immigrants preferred to be overweight, none
wanted to upper range overweight or obesity.

The observation that a large majority of African immigrants wanted to have a body size in the normal or overweight category
was very similar to studies conducted in six African countries and published between 2000 and 2023.*'*! In brief, these studies
reported that the majority of Africans had a disdain for obesity, knowledge that obesity was unhealthy, and a preference for body
size silhouettes in the upper range of normal weight or lower range of overweight. In a study of 565 Ghanaians, 70% of
participants wanted to be normal weight or overweight with silhouette 4 from the Stunkard Figure Rating Scale being the most
favored silhouette.'® Only 1% of women and 1% of men chose as their ideal body size the obese silhouettes 8 or 9.'> Three other
studies that also used the Stunkard Figure Rating Scale and were conducted in Ghana, South Africa and Nigeria reported highest
satisfaction with silhouette 5, which is in the lower range of the overweight category.'®'%=

Using the Silhouette Scale which has just 6 figures from which to choose, Holdsworth et al, queried 301 Senegalese
women and found that the body size of preference corresponded to a BMI of 24 to 28 kg/m?.!” In short, the majority of
Senegalese women wished that their BMI was in the normal to overweight range. With the use of the BAI-O Scale which
has 18 silhouette options, Ettarh et al found in a cohort of 4934 Kenyans living in Nairobi that 78% of women and 73%
of men wanted to be normal or overweight. However, about 15% of the women and 21% of the men wished to be
obese.'® While this desire to be obese is higher than reported in other studies, Ettarh et al described the area in which the
study was conducted as “slums”. Low income and food scarcity are often associated with the aspiration for a large body
size.”* Hence, the results by Ettarh et al may be influenced by profound poverty.**

Globalization and Acculturation

Recent investigations in several African countries have found that globalization, combined with younger age, education,
and higher socioeconomic status are linked to greater dissatisfaction with large body sizes. However, degree of
dissatisfaction with large body size may be modified by African region of origin. Balogun-Mwangi conducted a direct
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comparison of women living in Nigeria to women living in Kenya and found the Nigerian women expressed greater
dissatisfaction with large body sizes than Kenyan women.®

Beyond globalization, with transcontinental migration, the body image preferences of African immigrants to the
United States and Europe are also impacted by the influences of acculturation. Similar to investigations conducted in

Africans who reside in Europe,*2¢

our study of African immigrants living in the United States found that dissatisfaction
with larger body sizes was so universal that the dissatisfaction was independent of age, age of immigration, duration of

United States residence, marital status, education, income, and even African region of origin.

Influence of Acculturation on Views of Underweight BMI

Ninety-two percent of the Africans enrolled in the Africans in America cohort self-identified as African. Therefore, the
effect of acculturation might be expected to be minimal. Nonetheless, concerning attitudes about body size are emerging
in African immigrants living in either the United States or Europe. In African countries, an underweight BMI is routinely
viewed negatively and seen as a sign of poverty, malnutrition, and ill-health, specifically HIV-infection and
tuberculosis.'>'®**2! Therefore, we attribute to acculturation, the observation that 14% of African immigrant women
and men chose as their wish body size silhouettes that corresponded to an underweight BMI.

An eagerness to be slimmer, but not necessarily underweight, is characteristic of acculturation. For example, both
Zimbabwe-born women and South African born Zulus living in Great Britain prefer smaller body sizes than their
counterparts living in their countries of birth.>2° There is even a study comparing Asians born in Kenya and living in
Kenya to Asians born in Kenya and living in Great Britain. The investigators found that Asian Kenyans living in Britain
preferred smaller body sizes than Asian Kenyans living in Kenya.** In short, as small body sizes are preferred by
Africans living in Europe and the United States, it is essential that weight-loss programs do not glorify underweight
silhouettes and have the adverse consequence of promoting eating disorders such as bulimia or anorexia nervosa.*’

Gender Aspects of Body Size Dissatisfaction
Gender differences in body size preferences are linked closely to culture, acculturation, and globalization. In our study,
the majority of African immigrants were dissatisfied with their body size. However, and as observed in Africa, women
were more dissatisfied with their body size than men.>' When divided by reason for dissatisfaction, more women than
men were dissatisfied because they were too large, whereas men had a higher rate of dissatisfaction because they were
too small. For African women particularly, this is the opposite of what might have been expected in earlier decades.””

For women living in African countries in the 21% century, there appears to be greater acceptance of overweight
silhouettes in married than single women.'*'® The overweight silhouette in married women in many African commu-
nities is viewed as a sign of health and fertility. However, among the African immigrant women in our study, marriage or
domestic partnership did not influence body size satisfaction.>® In our study, we attribute to acculturation the fact that
having a spouse or partner did not increase satisfaction with a larger body size.

Men in our study who wanted to be larger chose normal or midrange overweight categories as their desirable size. In
African countries, as in the United States, it is speculated that the men who wished to be larger actually wanted to

increase muscle mass, rather than fat mass.?!

Strengths and Limitations
There are three main strengths of this study. First, we included both men and women, whereas many studies of body size
preferences focus exclusively on women.®!416:17:19.25

Second, we enrolled participants from countries that spanned the African continent. We are cognizant of the great
diversity of cultural practices across African countries and regions. As we were able to determine that body size
preference and body size dissatisfaction did not differ in African immigrants by region of origin, we invoke acculturation
from transcontinental migration as the reason for their similar views.

Third, African immigrant concepts of body size preference and body size dissatisfaction were assessed based on an
objective figure rating scale and compared to a BMI value which was calculated from measured and not self-reported

weight and height.
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Nonetheless, this study has three limitations; one, is the use of a convenience sample, two is our sample size and
three, is our choice of the Stunkard Figure Rating Scale.”’

Even though we used a convenience sample there are three reasons why we feel the participants in the Africans in America
cohort are representative of the African immigrant community in the United States. First, the Washington, DC, Maryland and
northern Virginia area is a major destination for African immigrants in the United States.*® Furthermore, most enrollees lived
in Montgomery County, Maryland and the adjacent Prince Georges County. These are two of the five counties in the United
States with the highest concentration of African immigrants.*® Second, the demographics of our cohort are consistent with
known patterns of African immigration. For example, 75% of African immigrants in America arrived in the United States in
2000 or later." In our study, 71% entered the United States in 2000 or later (Table 1). In addition, consistent with immigration
demographics, most African immigrants in our cohort were men from West and East Africa than Central Africa. Third, as
would be expected in a representative sample, sickle cell trait, hemoglobin C trait, and glucose-6-phosphate dehydrogenase
deficiency were more common in immigrants from countries in West and Central Africa than East Africa (Table 2).

In addition, our sample size is 412 African immigrants. This sample size is typical of studies of this type.®!'*!>192!
However, when we sub-divide the cohort by African region of origin, there are only 44 participants from Central Africa.
Therefore, when we state that we did not detect any differences by African region of origin, a type 2 error cannot be ruled out.

Another potential limitation of the study is the use the Stunkard Figure Rating Scale which is a continuum of body
sizes rather than a specific depiction of any BMI category and was developed in Danes rather than Africans.?® Currently,
there are no silhouette scales available which have been developed and validated in an African country. However, the
Stunkard Figure Scale which focuses more on body size than fat distribution has been used frequently by investigators
across the African continent.'>'®!%2% There are other figure rating scales which have been developed and validated in
African Americans such as the Body Image Assessment for Obesity (BIA-O) scale and the Pulvers Scale.*”** However,
the applicability of these scales to African populations across the continent is unknown.

Conclusions

Overall, we have shown that African immigrants in America do not seek to be obese. Instead, there is a strong preference
for mid-range silhouettes. In the 21" century, there is growing international recognition that obesity is both unhealthy and
undesirable and increasing in prevalence across the African continent and globally.>** The consequences of globalization
and acculturation are both negative and positive. On the negative side, both globalization and acculturation promote
lifestyles which lead to obesity through access to more calories, processed foods, sedentary work, and transportation by
bus, train, car and moped rather than walking or bicycle riding. In addition, with globalization and acculturation, there is
international praise and adulation for small body sizes and glorification of underweight silhouettes. On the positive side,
globalization provides education on nutrition, cardiometabolic health and the value of physical activity and a normal
weight body size. The Centers for Disease Control and Prevention has even recently changed its nomenclature and has
renamed the “normal weight” category, the “healthy weight” category.** Hence, an important and positive sign of
acculturation is that the majority of immigrants in the Africans in America cohort chose silhouettes in the normal weight
BMI category as their body size of preference. Furthermore, African immigrants of normal weight had a high degree of
body size satisfaction. Overall, health programs must be built for and by Africans which are culturally sensitive and
promote, validate, and celebrate healthy body sizes.
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