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Abstract

Background: South African studies have suggested that differences in obesity prevalence between groups may be
partly related to differences in body image and body size dissatisfaction. However, there has never been a national
study that measured body image and its relationship to weight control in the country. Hence, the main aim of the
study was to examine body image in relation to body mass index and weight control in South Africa.

Methods: A cross-sectional survey and a secondary analyses of data were undertaken for 6 411 South Africans
(15+ years) participating in the first South African National Health and Nutrition Examination Survey. Body image
was investigated in relation to weight status and attempts to lose or gain weight. Data were analysed using STATA
version 11.0. Descriptive statistics are presented as counts (numbers), percentages, means, standard error of means,
and 95 % confidence intervals. Any differences in values were considered to be significantly different if the
confidence intervals did not overlap.

Results: Overall, 84.5 % participants had a largely distorted body image and 45.3 % were highly dissatisfied about their
body size. Overweight and obese participants under estimated their body size and desired to be thinner. On the other
hand, normal- and under-weight participants over estimated their body size and desired to be fatter. Only 12.1 and 10.1 %
of participants attempted to lose or gain weight, respectively, mainly by adjusting dietary intake and physical activity.

Discussion: Body mass index appears to influence body image and weight adjustment in South Africa.

Conclusions: South Africans at the extreme ends of the body mass index range have a largely distorted body image
and are highly dissatisfied by it. This suggests a need for health education and beneficial weight control strategies to

halt the obesity epidemic in the country.

dissatisfaction
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Background

The prevalence of overweight and obesity has consist-
ently been reported to have risen, albeit variably, across
world regions and populations as a result of a prevailing
“obesogenic” environment [1, 2]. The determinants of
obesity in a developing country such as South Africa
need to be better understood. Although globalisation
and urbanisation are considered to be major drivers of
the emerging epidemic, the aetiology of obesity is
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complex [3]. In addition to the biology of individuals [4],
there are behavioural determinants [5], along with eco-
nomic [6], environmental and socio-cultural factors
[7]. These factors either directly or indirectly influence
the development of obesity. There are gaps in our
knowledge regarding socio-cultural determinants of
obesity and body image (BI), in particular at a national
level [8, 9].

Various international studies suggest that BI is multidi-
mensional [10]. The dimensions of BI include issues re-
lating to body size perception (meaning the way people
see their body size) [11] and attitudes (meaning how
people feel about their body size) [12]. These dimensions
are thought to determine whether an individual will
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prefer to be thin or fat. Moreover, they promote behav-
iours that include adjusting energy intake and energy ex-
penditure. Notably, the afore-mentioned effects appear
to be remarkably different across culture, age, gender
and social class [7, 13-18].

In the BI literature, researchers compare measured
and estimated body mass index (BMI) to determine body
image distortion [10]. They then compare perceived
body size with an individual’s ideal body size to deter-
mine the degree of satisfaction with body size [12]. Be-
cause BI can be considered as a visual phenomenon,
researchers tend to use different forms of figural scales
to assess BI perception and attitudes [19-22]. The typ-
ical scales include asking respondents to identify the fig-
ure that most closely resembles their current body size
as they “Feel” or perceive it, as well as the figure that
most closely resembles what they would regard as their
“Ideal” body size. The most commonly used versions of
these scales include nine line drawings that are gender-
specific [21] and BMI specific [23], ranging from the very
thin to the obese, arranged in ascending order of body size.

The afore-mentioned methodologies have been adopted
and validated for use with different ethnicities and age
groups in South Africa [15]. However, to our knowledge
no national study has investigated the different dimen-
sions of BI in relation to measured weight status (BMI)
and weight management practices, which is the purpose
of this study.

Methods
Study design and study population
This current cross sectional study employed secondary
analyses of data for 6 411 South Africans aged 15 years
and older who took part in the first South African National
Health and Nutrition Examination Survey (SANHANES-1)
[24]. The SANHANES is a survey that measures the
nutrition and health status of South Africans and was
conducted by the Human Sciences Research Council
(HSRC) in 2012. The survey was designed to yield a
representative sample of residents of South Africa.
According to the 2011 Census [25], South Africa is a
multi-ethnic country with a total population of 51 770
560, where the people are concentrated in two of the
nine provinces, namely Gauteng (23.7 %, N =12 272
263) and KwaZulu Natal (19.8 %, N =10 267 300) [25].
The South African population has a slight excess of fe-
males (51.3 % females vs 48.7 % males), while the major-
ity are black (79.2 %), followed by white (8.9 %),
coloured (8.9 %) and then Indian and Asian (2.5 %) races
[25]. In this round of analysis, data was standardized
(weighted) to represent the South African ethnic diver-
sity, geographic location (in terms of provinces, and
urban/rural area of residence) and gender, based on the
2011 Census [25].
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Sampling and recruitment

The survey applied a multi-stage disproportionate, strati-
fied cluster sampling approach. Enumeration areas (EAs)
or groups of dwellings, within the area of research inter-
est were used as the primary sampling units. Ten thou-
sand households were selected from the 500 selected
EAs. Of the 10 000 households, 8 166 households were
found to be valid, occupied households; with the rest be-
ing abandoned households. Within each household, all
members were eligible to participate in the survey. The
8 166 households yielded 8 776 eligible individuals,
15 years or older who consented to answer questions for
the 2012 SANHANES-1 BI survey. Of these 8 776 indi-
viduals, only 6 411 had valid recorded weight and height
readings as well as valid calculated BMI and complete
answers to the questions regarding BI, and were there-
fore included in the current secondary analyses.

Anthropometric variables

Body weight and height of the 6 411 participants were
assessed using the techniques described by Lee and Nie-
man [26] and BMI was calculated for all participants as
weight (in kilograms) divided by the square of height (in
metres) and expressed as kg/m” The recommended
Centers for Disease Control (CDC) BMI-for-age (indi-
cated as a percentile) [27] and BMI (indicated as kg/mz)
[28] cut-offs for children (15-18 year olds) and adults
(19+ year olds), respectively were used. Underweight was
defined as BMI < 5™ percentile and BMI < 18.5 kg/m? for
children and adults, respectively. Normal weight was de-
fined as BMI =5 - 84.9™ percentile as well as BMI =
18.5 kg/m? - 24.9 kg/m” for children and adults, respect-
ively. Overweight was defined as BMI = 85" - 94.9™
percentile; and BMI = 25 kg/m? - 29.9 kg/m? for chil-
dren and adults, respectively. Finally, obesity was de-
fined as BMI > 95™ percentile and BMI > 30 kg/m? for
children and adults, respectively [27, 28].

Questionnaire

An age- and ethnicity-adjusted validated questionnaire,
examining BI perception, BI ideals, as well as weight-
related behaviours was used [15]. Additional information
was collected on socio-demographic factors such as age,
ethnicity, gender, geographic location, socioeconomic
status (defined on the basis of the household income),
marital status and education level. The figural stimuli
used to identify body size and shape status of males and
females were based on nine silhouettes [21]. These silhou-
ettes were previously used successfully in adults and ado-
lescent children in South Africa [15, 16, 29]. These
silhouettes were also allocated BMI coordinates (i.e. mean
BMI and BMI percentiles) ranging from 18-45 kg/m” and
the 4™ — 96™ BMI percentiles for adults and children, re-
spectively [23].
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Body image dissatisfaction

To assess Bl dissatisfaction using the Feel Ideal Differ-
ence (FID) index [15], participants were requested to
identify the silhouette that most closely resembled their
current body size “Feel”, as well as the silhouette they
ideally wanted to look like or regarded as “Ideal”. The
difference between the scores for “Feel” and “Ideal” were
then calculated to determine the FID index score (i.e.
FID index score = Score for “Feel” — Score for “Ideal”).
The FID index score could either be positive showing
the desire to be thinner or negative showing the desire
to be bigger. A FID index score of zero indicated con-
gruency between the “Feel” and “Ideal” scores. A FID
index score that was closer to zero represented less body
size dissatisfaction; whereas, a FID index score that was
lower than -1 or higher than +1 indicated greater body
size dissatisfaction.

Body image distortion

The selected “Feel” silhouette was also allocated a BMI/
BMI percentile coordinate, regarded as estimated BMI/
BMI percentile corresponding to the number of the se-
lected silhouette [23]. The BMI/BMI percentile coordin-
ate was then subtracted from the actual calculated BMI/
BMI percentile to generate a score that identified the BI
distortion (BID index score) for each participant (i.e.
BID index score = calculated BMI — estimated BMI). The
BID index score could either be positive showing under-
estimation of body size or negative showing overesti-
mation of body size. A BID index score of zero indicated
congruency between the calculated BMI/BMI percentile
and the estimated BMI/BMI percentile. Since the BMI
coordinates [23] used were not absolute values because
they represent BMI/BMI percentile ranges, BID index
scores that were closer to zero represented more-or-less
correct estimation of body size; whereas, BID index
scores that were lower than -1 or higher than +1 indi-
cated larger BI distortion.

Weight-related behaviours

In addition, participants were asked whether they had
ever attempted to lose or gain weight. If their response
was “yes”, they were asked to identify the methods used
for weight loss or gain and, the factors that contributed
to their weight loss or gain.

Ethical issues

SANHANES-1 received ethics approval from the Re-
search Ethics Committee of the Human Science Re-
search Council (HSRC) of South Africa (REF: REC6/16/
11/11). All survey participants signed informed consent
forms which had been explained to them. In addition,
parent/guardians of children aged 1 to 17 years signed
consent forms which were explained to them on behalf
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of their children to allow them to participate in the sur-
vey. Permission to use the SANHANES-1 data was ob-
tained from Prof Demetre Labadarios (the Executive
Director of the HSRC’s Population Health, Health
Systems and Innovation [PHHSI] programme, and a
Principal Investigator of the survey).

Statistical analysis

Analysis was completed using STATA version 11.0
(StataCorp, 2009) and Microsoft Excel. The “svy”
method in STATA was used to create estimates that
adjust for the complex, multi-level sampling design.
In the current analyses, the survey sample was strati-
fied by province and enumerator areas. In this regard
“svy” was used to account for unequal sampling prob-
abilities in order to benchmark (standardise) the sam-
ple to represent the South African Census 2011 [25]
population estimates. Weighted data were analysed
using univariate and bivariate analysis techniques.
Mean BMI and BMI percentiles were used to demon-
strate the prevalence of underweight, normal weight,
overweight and obesity. The mean BID and FID index
scores were also reported based on the body weight.
Estimates (in counts [number] and prevalence rates
[percentages]) were reported. Furthermore, the preva-
lence of attempts to lose or gain weight and the
methods of weight loss or gain were reported as per-
centages based on the FID index score categories. Es-
timates (means and prevalence rates) were reported
with corresponding 95 % confidence intervals (CI)
and standard error of means. Any differences in CI
values were considered to be significant if they did
not overlap.

Results

The socio-demographic profile and anthropometric status
Socio-demographic and anthropometric details of the
larger SANHANES-1 sample are outlined in a report by
Shisana et al. [24]. Of the 6 411 participants included in
this analysis (Table 1), the majority 57.6 % were female,
19-24 years (16.5 %), black South Africans (82.4 %), re-
sided in urban formal settings (51.1 %) located in Gauteng
(24.7 %), never married (45.8 %), completed grades 8-11
(39.1 %) and earned no income (34.0 %) or had an income
of between ZAR' 9 601 and ZAR'38 400 (38.6 %) per
annum.

The overall mean BMI was 26.8 kg/m?, with 42.1 % of
South Africans within the normal BMI range, while
23.0 % and 27.8 % were overweight and obese, respect-
ively (Table 1). Only 7.0 % of the participants in this sec-
ondary analysis were classified as underweight. Females
had a significantly higher mean BMI (29.0 kg/m?) than
males (23.9 kg/m?). Nearly one third (32.5 %) of the
males were overweight and obese compared to twice as
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Table 1 Socio-demographic characteristics and body mass index of South Africans aged 15 years or older, SANHANES-1, 2012 [24]

Body mass index (BMI) b

Sample size  BMI Underweight Normal weight ~ Overweight Obese
n(%)* Mean (SEM)? 95 % ClI %  95%Cl %  95%Cl % 95%Cl % 95%Cl
Sex
Males 2246(424)  2388(-022)  [2344-2432] 11,6 [97-139] 559 [529-588] 205 [18.1-232] 120 [9.9-144]
Females 4165(57.6)  2896(-021)  [2855-2937] 3,7 [3.0-46] 320 [299-34.1] 249 [23.0-269] 394 [37.0-419]
Age (years)
15 - 18° 764(12.4) 21,86(-022)  [21.43-2230] 14,0 [10.7-180] 651 [604-69.6] 157 [124-196] 52 [35-7.7]
19 -24 985(16.5) 24,50(-029)  [2393-2507] 92 [6.0-139] 570 [523-616] 179 [149-212] 159 [13.2-19.1]
25-34 1082(15.7)  2683(-029)  [26.27-2739] 42 [30-57] 448 [408-489] 249 [21.3-288] 26,1 [22.6-30.0]
35-44 980(14.5) 27,82(-035)  [27.14-2851] 63  [4.7-83] 38,1 [33.7-427] 221 [184-262] 336 [29.3-38.1]
45 - 54 1022(15.8) 16(-042)  [2833-2998] 51 [35-74] 296 [254-340] 260 [21.2-314] 393 [343-446]
55 - 64 856(13.5) 2893(-050)  [27.96-2991] 66 [46-9.2] 274 [227-327] 264 [226-305] 396 [34.5-45.0]
>=65 722(11.5) 2844(-042)  [27.62-29.26] 46 [3.3-64] 316 [273-363] 292 [249-338] 347 [30.0-39.6]
Race
Black 4528(824)  2683(-0,19)  [2646-2720] 69 [58-83] 425 [405-444] 22,7 [209-246] 279 [26.0-29.8]
White 135(3.3) 28,72(-100)  [26.75-3069] 06 [0.1-3.0] 318 [200-465] 274 [179-395] 402 [274-54.5)
Mixed ancestry 1428(11.8)  2644(-032)  [2581-2707] 70 [54-90] 433 [39.0-478] 240 [21.0-273] 257 [21.9-29.8]
Indian 299(2.6) 2521(-142)  [2242-2800] 200 [84-40.7] 356 [287-432] 226 [132-359] 218 [120-36.1]
Locality
Urban formal 3084(51.1)  2746(-028)  [2691-2801] 58 [43-7.8] 392 [36.6-420] 241 [216-269] 309 [27.9-340]
Urban informal 788(9.9) 2639(-041)  [2558-2721]1 95 [57-154] 425 [37.2-480] 239 [200-282] 24,1 [206-280]
Rural informal (Tribal) 1621(30.5)  2626(-023)  [25.80-26.72] 7,5 [6.0-94] 450 [424-477] 212 [192-234] 262 [24.0-285]
Rural formal (Farms) 918(8.5) 2532(-032)  [2469-2594] 103 [82-128] 482 [435-529] 219 [168-282] 196 [164-23.2]
Province
Western Cape 1052(123)  27,03(-037)  [2631-27.76] 52 [3.8-7.1] 400 [355-448] 263 [226-304] 284 [23.8-33.5]
Eastern Cape 802(11.6) 26,39(-034)  [25.72-27.05] 74 [55-99] 44,0 [39.8-484] 200 [17.0-233] 286 [25.1-324]
Northern Cape 399(24) 2627(-078)  [24.73-27801 94 [5.7-150] 450 [369-535] 202 [16.7-242] 255 [19.8-32.2]
Free State 468(5.7) 26,89(-049)  [2593-2785] 78 [5.7-107] 423 [350-499] 220 [183-262] 279 [235-327]
KwaZulu Natal 893(17.6) 713(-046)  [2623-2803] 79 [45-135] 393 [349-438] 22,7 [195-26.1] 302 [26.0-34.7]
North West 789(7.0) 2481(-028)  [2427-2536] 13,0 [96-174] 491 [44.7-535] 163 [13.1-202] 21,5 [182-253]
Gauteng 739(24.7) 27,71(-047)  [26.79-2864] 48 [2.8-80] 394 [352-438] 262 [218-31.1] 296 [24.8-349]
Mpumalanga 720(7.5) 26,63(-046)  [25.72-2754] 60 [3.8-93] 453 [41.1-495] 226 [199-257] 26,1 [21.7-31.1]
Limpopo 549(11.1) 2591(-032)  [2529-2653] 85 [63-11.5] 456 [409-504] 218 [17.3-270] 240 [20.7-27.8]
Marital status®
Never married 2404(458)  2526(-023)  [2481-2571] 91 [7.1-116] 503 [476-530] 20,1 [17.7-227] 205 [183-22.8]
Living together 462(8.0) 2701(-045)  [26.12-2790] 59 [40-85] 41,7 [355-482] 29,1 [235-354] 233 [184-29.0]
Married 1817(34.7)  2875(-031)  [28.13-2936] 39 [29-53] 314 [281-348] 273 [244-305] 374 [33.8-41.0]
Widowed/Separated/Divorced  639(11.5) 2987(-053)  [28.84-3091] 48 [3.0-74] 27,2 [228-320] 241 [20.1-286] 439 [38.2-49.8]
Highest level of Education
No schooling 554(8.9) 2694(-049)  [2597-2791] 124 [79-190] 340 [293-39.1] 233 [193-279] 302 [256-353]
Grades 0-5 645(11.1) 27,06(-050)  [26.08-2803] 96 [68-13.5] 383 [340-429] 210 [167-26.1] 310 [259-36.6]
Grades 6-7 643(11.1) 10(-043)  [26.25-2795] 7,7 [54-110] 389 [333-448 258 [21.0-313] 276 [23.1-326]
Grades 8-11 2185(39.1)  26,38(-025)  [25.89-2686] 73 [55-9.6] 454 [424-483] 213 [188-239] 26,1 [23.6-28.7]
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Table 1 Socio-demographic characteristics and body mass index of South Africans aged 15 years or older, SANHANES-1, 2012 [24]

(Continued)
Grade 12 1083(22.1)  26,70(-032)  [26.07-2733] 46 [27-75] 468 [423-514] 232 [189-282] 254 [21.5-29.7]
Higher education 316(7.8) 2835(-062)  [27.14-2956] 12 [0.5-2.7] 314 [239-400] 31,8 [243-403] 356 [27.5-447]
Annual income category (ZAR)
No income 1413(340)  2651(-031)  [2589-27.13] 82 [59-11.2] 466 [433-499] 189 [16.2-21.8] 263 [23.5-29.3]
1-9600 558(14.3) 27,51(-046)  [2661-2842] 70 [44-109] 366 [314-420] 225 [186-27.0] 339 [284-39.8]
9601-38400 1593(3386)  27,77(-033)  [27.12-2841] 59 [42-82] 37,7 [342-413] 247 [214-282] 31,8 [28.1-357]
38401-153600 320(9.8) 2823(-052)  [27.21-2924] 12 [05-2.8] 306 [226-40.1]1 323 [234-427] 358 [28.0-44.5]
>=153601 97(3.2) 913(-084) [2748-30.79] 02 [0.0-1.8] 250 [13.9-409] 335 [180-53.5] 413 [245-603]
Total 6411(100) 2681(-017)  [2647-27.14] 70 [6.0-83] 42,1 [404-439] 230 [214-247] 278 [26.1-29.6]

*Weighted percentage to represent the South African ethnic diversity, geographic location (in terms of provinces; urban/rural) and gender, based on the 2011

Census [25]

PBMI percentiles used to categorise weight status in children 15-18 years
“For persons 18 years and older

94SEM - Standard error of the mean

many (64.3 %) females. By contrast, 11.6 % and 3.7 % of
males and females were underweight, respectively. There
was also a trend showing that the mean BMI increased
with age, being highest in the 45-54 year (29.2 kg/m?)
and 55-64 year age group (28.9 kg/m?), while the youn-
gest age group (15-18 year olds) had a significantly lower
mean BMI (21.9 kg/m?) than all other age groups. Less
than a quarter (20.9 %) of the youngest age group were
overweight (15.7 %) or obese (5.2 %) with 14.0 % under-
weight, while more than 30 % of participants in all other
age groups were overweight or obese and less than 10 %
were underweight. There were no significant differences
in BMI by race.

The combined prevalence of overweight and obesity
was highest in urban formal settings (55.0 %) compared
to all other settings (range: 41.5-48.0 %). The mean BMI
of participants in urban formal settings was significantly
higher (27.5 kg/m?) compared to that of participants in
rural informal (tribal areas) (26.3 kg/m?) and rural for-
mal areas (farms) (25.3 l<g/m2).

Participants in Gauteng, KwaZulu Natal and Western
Cape (the most urbanized provinces) [25] had the high-
est mean BMI (27.7 kg/m?, 27.1 kg/m* and 27.0 kg/m?,
respectively). Participants in the North West (one of the
more rural provinces) [25] had a significantly lower
mean BMI (24.8 kg/m?) compared to all other provinces
except the Northern Cape (26.3 kg/m?) and Limpopo
(25.9 kg/m?) (also more rural provinces) [25]. The North
West was the only province in which the combined
prevalence of overweight and obesity was less than 40 %,
while about half (45.8-55.8 %) of the participants in all
the other provinces were overweight and obese.

With regard to marital status, participants who were
never married had a significantly lower mean BMI
(25.3 kg/m?) compared to those who were living to-
gether (27.0 kg/m2), married (28.8 kg/mz) or divorced/

separated/widowed (29.9 kg/m?). More than two thirds
of participants who were married (64.7 %) or divorced/
separated/widowed (68.0 %) were overweight and obese,
compared to 52.4 and 40.6 % of participants who lived
with partners and those who were never married,
respectively.

The only significant difference in mean BMI with re-
gard to education was between the group that had
higher education (28.4 kg/m?) and those that had com-
pleted grades 8-11 (26.4 kg/m?). However, more than
two thirds (67.4 %) of participants in the group that had
completed higher education were overweight and obese
compared to about half (47.4-53.5 %) of all other
participants.

In relation to income, the group that earned no in-
come had a significantly lower mean BMI (26.5 kg/m?)
compared to the groups that earned more than ZAR'38
401 annually. Close to half (45.2 %) of the participants in
the no income group were overweight and obese,
whereas 68.1 and 74.8 % of participants who earned
ZAR'38 401 — ZAR'153 600 and more than ZAR'153
600, respectively were overweight or obese.

The distribution of body image dissatisfaction and
distortion

Overall, the frequency of BID Index scores assumed a
normal curve (Fig. 1a) with 49.8 % (N = 3195; BID Index
scores=1 to 48.5) falling on the positive side of the
curve, indicating that nearly half the participants under-
estimated their BMI to a larger degree. Only 1 % (N =
57) of participants correctly estimated their body size
since their BID Index scores fell on the zero axis, while
14.5 % (N =933) of the participants’ data either fell be-
tween -1 and 0 or 0 and 1, an indication of close correct
estimation of body size. The remaining 34.7 % of the re-
sults (N =2226) were on the negative side of the curve
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Fig. 1 Frequency distribution of body image distortion (BID, a) and body image dissatisfaction (FID, b) index scores for adult South Africans aged
15 years and older, SANHANES 2012 [24]
A

(BID Index = -1 to -22.9), indicating that nearly 35 % of
participants overestimated their BMI to a larger degree.
Moreover, the frequency of FID Index scores followed
a normal curve (Fig. 1b) with 20 % (N = 1282) falling dir-
ectly on the zero axis. This indicates that one fifth of
participants were satisfied with their current weight. A

further 19.9 % (N =1280) and 14.8 % (N =940) of the
mean FID Index scores were clustered around zero, i.e.
between 0 and +1 and O and -1, respectively. On the
other hand, 23.4 % (N =1501) obtained higher positive
mean FID Index scores (ranging from 1 to 8), while
219 % (N =1404) obtained negative mean FID Index
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scores (ranging from -1 to -8), suggesting that close to a
quarter of participants ideally wanted to be either thin-
ner or bigger, respectively.

The direction and degree of body image dissatisfaction
and distortion in relation to BMI categories

According to BMI categories, underweight and normal
weight participants had negative mean index scores for
both FID and BID, indicating that they wanted to be fat-
ter than how they perceived themselves and at the same
time overestimated their body size (Fig. 2). Overweight
and obese participants on the other hand had positive
mean FID and BID index scores, indicating that they
ideally wanted to be thinner than how they perceived
themselves and at the same time underestimated their
body size.

For both FID and BID, underweight participants had
significantly higher negative mean index scores (-0.96
and -2.42, respectively) than normal weight participants
(-0.59 and -0.86, respectively), indicating a larger degree
of both dissatisfaction and distortion in underweight
participants than their normal weight counterparts
(Fig. 2). Similarly, obese participants had slightly higher
positive mean FID and BID index scores (0.76 and 1.87
respectively) than overweight participants (0.09 and 0.95
respectively), indicating a larger degree of both dissatis-
faction and distortion in obese participants than their
overweight counterparts.

The FID and BID index scores across BMI categories

The same described trend was evident when comparing
the direction and degree of dissatisfaction and distortion
across BMI categories (Fig. 3). In this regard, for both FID
and BID the prevalence of participants who achieved
negative index scores tended to decrease as BMI in-
creased. Conversely, the prevalence of participants who
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achieved positive index scores tended to increase as BMI
increased. This implies that the majority of participants
who perceived themselves to be thinner wanted to be big-
ger, while those who perceived themselves as fatter wanted
to be thinner. It should also be noted that in this figure, a
significant number of participants (more than a third) of
varying BMI categories obtained FID index scores that
were equal to zero, suggesting that they were satisfied with
their body size. Similarly, more than a fifth of normal
weight and overweight participants obtained BID index
scores that were equal to zero, suggesting that they could
estimate their body size correctly.

Methods of weight loss or gain

Overall, 12.1 and 10.1 % of participants had attempted
to lose or gain weight, respectively (Table 2 and 3). At-
tempts to lose weight were significantly higher (25.7 %
[22.4-29.4]) in participants who had positive FID index
scores compared to those with negative FID index scores
and FID index scores that were equal to zero (6.9 %
[5.3-9.0] and 7.3 % [5.7-9.1], respectively) (Table 2). On
the other hand, attempts to gain weight were signifi-
cantly higher (19.9 % [17.3-22.9]) in participants who
had negative FID index scores compared to those with
positive FID index scores and FID index scores that were
equal to zero (4.5 % [3.3-6.0] and 6.3 % [4.9-8.1], re-
spectively) (Table 3).

In relation to the methods used to lose or gain weight,
the majority of participants (62.4 and 85.6 %, respect-
ively) adjusted their diet (Table 2 and 3). Moreover,
more than a third (38.7 %) and 6.8 % of participants in-
creased or decreased their physical activity, respectively,
in order to induce weight loss or to gain (Table 2 and 3).
Almost one out of ten (9.2 %) of the participants re-
ported using medication, supplements or other products
in order to lose weight. Moreover, “other methods” such
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Fig. 2 Mean index scores determining Bl dissatisfaction (FID) and distortion (BID) in South Africans aged 15 years and older by different BMI
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Fig. 3 Prevalence of FID and BID index scores across BMI categories of South Africans aged 15 years and older who were respondents in the

as increasing water intake, drinking warm/hot water or
stressful circumstances were volunteered as having con-
tributed to the loss of body weight at an equal rate (9.2 %;
Table 2). Finally, the use of supplements in order to gain
weight was reported by 9.3 % participants (Table 3).

Discussion

This secondary data analysis investigated, for the first
time, different dimensions of BI on a nationally repre-
sentative sample of South Africans aged 15 years and
older using BID and FID index scores, their relationship
with body mass index, and the relationship of FID index
scores with weight management. The findings showed
that while over half (50.8 %) of South Africans were
overweight or obese, only 12.1 % reported having
attempted to lose weight. Close to half (45.3 %) of the
total sample were highly dissatisfied about their BI and
84.5 % had a largely distorted body image. The most
preferred weight management methods were adjusting
dietary intake and to a lesser extent physical activity.

Despite the afore-mentioned findings, there are some
limitations to the current research. These include: i)
presentation of information on both adults and adoles-
cent children in the same paper — an issue that could
not be avoided given the current SANHANES-1 partici-
pant selection procedure, ii) presentation of BI data
using descriptive analysis only; iii) exclusion of analytical
statistics (such as multivariate models, regression ana-
lysis, in particular) and iv) failing to control for potential
socio-demographic confounders. However, it has to be
noted that further analysis to address these limita-
tions, including logistic regression, has been presented
elsewhere.

Taking a closer look to the current findings, it appears
as though South Africa is a nation that is either biased
in terms of its BI or simply has inaccurate perception of
body size, judging from the fact that 84.5 % of South
Africans aged 15+ years either under- or over-estimate
their body size. These results are corroborated by previous
South African regional studies that suggest that adult

Table 2 Attempts and methods used for weight loss by body dissatisfaction/Feel Ideal Index (FID), in South Africans aged 15 years

or older®, SANHANES-1, 2012 [24]

Body dissatisfaction/ Tried to lose weight ~ Weight loss methods used®

Feel Ideal Index during the past 12 Diet related®

Increased physical

Used weight reducing medication/ Used other

(FID) months” activity supplements/ products methods?

n(%) 95 % Cl % 95%Cl % 95 % Cl % 95 % Cl % 95 % Cl
<0: Perceived < Ideal 1965(69) [53-90] 612 [474-734] 312 [19.7-45.7] 109 [3.2-31.5] 118  [63-212]
0: Perceived =Ideal  2715(7,3) [5.7-9.1] 495 [383-60.7] 409 [30.2-52.6] 79 [4.2-14.3] 133 [6.6-25.1]
>0: Perceived > Ideal 1697(25,7) [224-294] 686 [60.8-754] 400 [31.8-48.9] 93 (63-133] 6,6 [3.7-11.7]
Total® 6377(12,1) [105-139] 624 [564-682] 387 [32.3-45.5] 92 (6.6-12.8] 92 [6.2-13.6]

“Participants for whom valid weight and height readings were recorded, and those who answered the questions on perceived and ideal body silhouettes and

weight loss

POf those who tried to lose weight. Multiple responses were allowed for this question
“Ate less, ate smaller portion sizes, increased variety in the diet, or ate healthier foods
40ther methods for weight loss included (but were not limited to) stress, increased water intake, and drinking warm or hot water
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Table 3 Attempts and methods used for weight gain by body dissatisfaction/Feel Ideal Index (FID), in South Africans aged 15 years

or older®, SANHANES-1, 2012 [24]

Body dissatisfaction/ Tried to gain weight

Weight gain methods used®

Feel Ideal Index during the past 12

Diet related®

Reduced physical activity Used supplements

(FID) months®

n(%) 95 % C| % 95 9% Cl % 95 % Cl % 95 9% Cl
<0: Perceived < Ideal 1965(19,9) [17.3-22.9] 894 [85.0-92.6] 48 [29-79] 64 [4.1-98]
0: Perceived = Ideal 2713(6,3) [49-8.1] 774 [66.3-85.6] 10,2 [56-180] 164 [9.0-28.0]
>0: Perceived > Ideal 1693(4,5) [33-6.0] 83,7 [715-91.3] 93 [4.2-19.5] 9,1 [35-213]
Total® 6371(10,1) [89-115] 856 [81.3-89.0] 68 [48-9.5] 93 [64-133]

Participants for whom valid weight and height readings were recorded, and those who answered the questions on perceived and ideal body silhouettes and

weight gain

POf those who tried to gain weight: Multiple responses were allowed for this question
“Ate more food, ate fatter portion sizes, limited variety in the diet, or made unhealthy food choices

South Africans misrepresent their body size, with adult
women doing so to a greater extent than young women
and men [8, 9, 18]. In the current analyses it is not clear
whether the large majority of South Africans are purpose-
fully misrepresenting their body size or are honestly not
aware of it. What is known is that according to the
SANHANES-1 report [24], 96 % of South Africans 15+
years were able to correctly identify a thin or fat body size.
As such, it appears as though underweight and obese
South Africans may be purposefully misreporting their
body size to emulate unrealistic stereotypes of BIL This
could be due to the influence of the South African societal
norms that either emphasize or denigrate thinness or ex-
cess weight and sometimes stigmatize thin or obese indi-
viduals [18, 29-33]. In this regard, the available evidence
internationally has also shown that social stigma associ-
ated with being obese is more prevalent and affects the BI
of obese individuals [34, 35]. Kwan and Trautner [35]
found that social stigmas attached to obesity, which relate
to the attributes and cultural emphasis placed on appear-
ance, especially body size, do impact on body image per-
ceptions. According to the current results, it appears that
in South Africa under- or overweight individuals who
score negative or positive on the BID index may not be
aware of their body size and consequently may not be
seeking help for weight-related issues. The latter may have
important implications in relation to the increasing preva-
lence of obesity in the country [8, 24].

Fewer participants attempted to lose or gain weight,
despite the high prevalence of over- and underweight,
with almost half of the participants (45.3 %) being dissat-
isfied about their BI (with equal spread between those
who desired to be fatter or thinner [21.9 or 23.4 %, re-
spectively]). However, perceiving one-self to be over-
weight or underweight strongly correlated with weight
loss / gain attempts in adult men and women [36].

In the current analysis, irrespective of demographic
variables, a significant number of respondents who over-
estimated their body size also desired to be bigger.

Similarly, a significant number of respondents who
underestimated their body size also desired to be thin-
ner. This dichotomy of BI concerns was noticeable in
both extremes of BMI categories, i.e. both underweight
and obese. This seems to suggest that in South Africa
BMI has an effect on BI distortion and dissatisfaction.
Indeed, Mchiza et al. [37] have shown that in South
Africa BI concerns increase with an increase in BMI,
with those individuals having higher BMI tending to
underestimate their body size and being dissatisfied by
it to a greater extent than those with lower BMI. However,
the strength of the current findings is that BI concerns in
South Africa were shown to worsen from individuals with
normal (acceptable) BMI to individuals presenting with
underweight and obesity.

Finally, it has been shown that majority of the South
Africans who perceived themselves to be thinner had
attempted to gain weight, while those who perceived
themselves as fatter had attempted to lose weight.
Moreover, fewer South Africans used medication,
supplements or unproven methods to manage their
weight. These results are in contrast to other South
African evidence that suggested that BI dissatisfaction re-
sults in the misuse of extreme weight-adjustment mea-
sures [18, 30, 38, 39].

Conclusion

The current results suggest that the majority of South
Africans have a largely distorted Bl and are dissatisfied
about their body size, but BI concerns vary according to
BMLI. Body mass index is influenced by socio-demography,
and as such it appears as if socio-demographic factors
have the most effect on BL Finally, in South Africa the
preferred methods of weight adjustment are those that are
proven to be effective, i.e. adjusting food intake and phys-
ical activity [40]. This information opens another window
of opportunity for targeted weight education interventions
and beneficial weight loss strategies that include healthy
eating and increasing physical activity.
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