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ABSTRACT 18 

Television consumption influences perceptions of attractive female body size. However, 19 

cross-cultural research examining media influence on body ideals is typically confounded by 20 

differences in the availability of reliable and diverse foodstuffs. 112 participants were 21 

recruited from 3 Nicaraguan villages that differed in television consumption and nutritional 22 

status, such that the contribution of both factors could be revealed. Participants completed a 23 

female figure preference task, reported their television consumption, and responded to 24 

several measures assessing nutritional status. Communities with higher television 25 

consumption and/or higher nutritional status preferred thinner female bodies than 26 

communities with lower television consumption and/or lower nutritional status. Bayesian 27 

mixed models estimated the plausible range of effects for television consumption, nutritional 28 

status, and other relevant variables on individual preferences. The model explained all 29 

meaningful differences between our low-nutrition villages, and television consumption, after 30 

sex, was the most likely of these predictors to contribute to variation in preferences 31 

(probability mass >95% when modelling only variables with zero-order associations with 32 

preferences, but only 90% when modelling all possible predictors). In contrast, we found no 33 

likely link with nutritional status. We thus found evidence that where media access and 34 

nutritional status are confounded, media is the more likely predictor of body ideals. 35 

 36 
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Introduction 37 

Previous research has shown that the media, in particular television, can influence what 38 

people regard as an attractive female body, often with negative consequences for body 39 

satisfaction and self-esteem 1-5. For example, a meta-analysis of 77 studies showed that the 40 

consumption of visual media, which predominantly feature unusually slim models, is related 41 

to a drive for thinness and body image concerns in White women 6. Cross-cultural research 42 

has also shown than Non-Western samples with low access to the media tend to prefer 43 

larger female bodies than samples in the West 7-11. It has also been suggested that the 44 

introduction of television in previously media-naive populations may decrease female body 45 

size preference in both men and women, and predicts dieting in women 12-14. 46 

Although previous research has provided evidence that the media can impact female 47 

body size ideals (including in Non-Western samples), it has not fully controlled for the 48 

potential crucial confounds related to nutritional status and food insecurity. In Non-Western 49 

samples, heavier bodies may be preferred not because of low access to the media, but 50 

because higher adiposity in women may be used as an index of good health, fertility, and 51 

adaptive value during periods of food scarcity 9 or when the environment is less secure 15. 52 

For example, research has shown that plump women are preferred in societies with limited 53 

access to food supplies 7,10, and that indigenous Nicaraguan women are encouraged to 54 

marry men who are good hunters, that is, good food suppliers for them and their offspring 16. 55 

Furthermore, research in the West has shown that men who are about to have a meal prefer 56 

heavier women than men who have just eaten 17,18.  57 

 A recent study with a similar Nicaraguan sample attempted to control for current 58 

hunger by asking participants how long it had been since they had last eaten 14. While this 59 

study found that television consumption remained the dominant predictor of preferences, the 60 

hunger data do not tap into the kind of long term nutritional stress which would have 61 

produced the adaptations hypothesised by Swami and colleagues 19. Furthermore, 62 

Boothroyd et al.14 did not assess participants’ actual Body Mass Index (BMI), and utilised a 63 

diverse sample of participants in terms of ethnicity (Garifuna, Mestizo, and Miskitu) and 64 

acculturation (rural and urban dwellers).  Finally, multicollinearity in the data prevented 65 

analyses which compared individual and location level effects on preferences. As such, not 66 

only did Boothroyd et al.’s study not assess long term nutritional stress, but it could not rule 67 

out the possibility that the relationship between television consumption and body size ideals 68 

or dieting may be mediated by other confounding variables. 69 

The current study is the first to investigate the effect of media consumption on female 70 

body weight ideals while incorporating a comprehensive assessment of nutritional factors 71 

such as food insecurity, diet quality, current hunger, and participants’ actual BMI. We drew 72 
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from the same region as Boothroyd et al.14 and selected three indigenous communities 73 

located around the Pearl Lagoon basin in Eastern Nicaragua. These three communities 74 

(hereafter Village A, Village B, and Village C) are predominantly of the same ethnic group 75 

(Garifuna) and share very similar cultural and environmental constraints with two important 76 

exceptions: Village A and Village B have access to television (since the year 2006 and 2009, 77 

respectively) whereas Village C has not, and Village A has better food supplies than both 78 

Village B and Village C. In other words, the communities selected represented three levels 79 

or combinations of television consumption and nutritional status: Village A had high TV 80 

access with high nutritional status, Village B had high TV access with low nutritional status, 81 

and Village C had low TV access with low nutritional status (Table 1). 82 

Our design allowed us to test three hypotheses. First, if female body ideals are 83 

constrained by nutritional factors alone, we would expect communities with low nutritional 84 

status to prefer heavier bodies irrespective of whether or not they have access to television. 85 

Second, if body ideals are constrained by television consumption alone, we would expect 86 

communities with television access to prefer thinner bodies irrespective of nutritional status. 87 

Third, we may also observe additive effects, such that a community with television access 88 

and low nutritional status would prefer heavier bodies than a community without television 89 

access and low nutritional status, but not than a community with television access and high 90 

nutritional status. 91 

To test these hypotheses, we first assessed whether the three communities selected 92 

actually represented differing levels of television exposure and nutritional status. When this 93 

was confirmed, we ran comparisons between communities in order to identify any 94 

differences in female body size preferences. Finally we ran Bayesian regression analyses to 95 

determine whether the differences found between communities were better accounted for in 96 

terms of television consumption, nutritional status, or both. We also measured other 97 

important confounding variables of body ideals such as acculturation and socio-economic 98 

status. 99 

Method 100 

Study site 101 

The study was conducted in the Pearl Lagon Basin of Eastern Nicaragua, a remote coastal 102 

lagoon that is home to twelve communities (collectively known as La Cuenca in Spanish) of 103 

predominantly indigenous Miskitu, Garifuna, and Creole people. These communities share 104 

many environmental and cultural constraints20, but differ in terms of our main variables of 105 

interest, therefore providing ideal conditions in which to conduct a naturalistic experiment. 106 

Out of the twelve villages, we were able to identify three ethnically-matched communities 107 

that differed both in terms of TV access and nutritional status, but were similar in almost 108 
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every other regard: specifically three Garifuna, Creole-English speaking communities located 109 

within an eight-mile radius around the lagoon. Village B and C are small farming and fishing 110 

villages with a population of 52 and 38 adults, respectively. Village A, a larger community 111 

(approximately 700-750 adults; sex ratio: 1.07)21, has an economy also based on fishing and 112 

farming but with a greater degree of additional cash employment which facilitates more 113 

regular access to bought foods. The larger size of Village A also means that there are small 114 

shops selling food in the village, whereas villagers in our other locations have to travel by 115 

boat to other villages to buy additional foods. 116 

Conversely, Villages A and B had access to grid electricity and satellite television, as well as 117 

DVD players and DVDs, whereas Village C had no access to electricity nor television at the 118 

time of data collection. In all three villages, and indeed in the region as a whole, magazines 119 

were not available. Furthermore, at the time of data collection, there was extremely limited 120 

access to the internet in our study site. Participants who had access to satellite TV reported 121 

watching a wide range of content (which was confirmed by participant observation), including 122 

programmes featuring women and actresses representing the thin ideal, such as telenovelas 123 

(Mexican and Latin American soaps), international news, Hollywood films and series, and 124 

North American documentaries. Participants were also exposed to advertisements while 125 

watching these programmes. 126 

Thus our participants shared the same culture, social organisation, economic system, 127 

religious traditions, and food culture, but Village A had easier and more reliable access to a 128 

greater variety of bought foods than Villages B and C, while Village C had dramatically less 129 

access to visual media than Villages A and B. 130 

Participants 131 

One hundred and twelve participants were recruited in Village A (n = 42), Village B (n = 40), 132 

and Village C (n = 30). As Village B and Village C are very small communities, our sampling 133 

rule was simply to test every available adult in these communities, which we did. In Village 134 

A, we used opportunity sampling and our rule was to test at least as many participants as in 135 

Village C, but not significantly more than in Village B, so that the three samples would have 136 

a similar size (note, these sample sizes give power of over .95 at alpha .05 to detect a 137 

pairwise difference of the same magnitude as seen in two villages in the region in our 138 

previous study14). The participants’ mean age was 31 years old (SD = 13.26; range: 15-77), 139 

and 46 % (n = 51) of them were women; 76 % (n = 84) of the participants identified as 140 

Garifuna or mixed Garifuna (statistics are presented separately for each village are in Table 141 

2). 142 

Materials and measures 143 

Nutrition. Participants’ nutritional status was assessed using the following measures. First, 144 

participants reported their level of hunger at the time of taking the study on a scale ranging 145 
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from 1 (famished, starving) to 10 (bursting, painfully full). They also reported how long ago 146 

they had eaten (e.g., 3 hours and 15 minutes ago), and the size of that meal (snack, medium 147 

meal, large meal). On average, the participants reported a level of hunger of 4.61 (SD = 148 

0.69, range: 3-6), they had taken their last meal 3.86 hours before taking part in the study 149 

(SD = 3.31; range: 0.25-15), and most of them had eaten a large meal (n = 78; 70%). 150 

Second, participants reported how many times they consume each of 21 items in a 151 

typical week (7 days). These 21 items were the most common foods and beverages 152 

available in our study site: alcohol, beans, biscuits or crisps, bread or cake, breadkind (e.g., 153 

cassava, plantain), cheese, coffee or tea with sugar, deep fried foods, eggs, fish or seafood, 154 

fizzy soft drinks, fowl meat, fruits, pasta, powdered milk, processed meats, red meat (e.g., 155 

turtle, pork, beef), rice, squash or home-made lemonade, tobacco, and vegetables. Using a 156 

similar method as Clausen and colleagues 22, the data collected were summed to obtain a 157 

diet quality score for each participant (i.e., the sum of how many times each participant 158 

consumed the 21 items in a week), such that a high diet quality score indicated a high 159 

quantity and variety of foods consumed. The average diet quality score was 68.32 (SD = 160 

13.22; range: 42.5-99.0), out of a theoretical maximum of 147. Importantly, these data were 161 

used in cluster analyses to determine whether the participants’ diet differed by location in 162 

terms of nutritional value and not just quantity of food eaten (see Results section). 163 

Third, participants were asked a series of questions assessing their food insecurity or 164 

seasonal risk of food scarcity. These questions reflected diverse indicators of food insecurity 165 

while taking into account the specificities of our study site. For example, participants were 166 

asked whether they had enough food on a typical day, whether they experienced periods of 167 

starvation in the year, and whether they considered that their community  had  better or 168 

poorer access to both quantity and variety of foods than surrounding communities (for the 169 

complete list of questions, see Supplementary Methods). Answers were summed to obtain a 170 

food insecurity score for each participant, with a high score indicating high food insecurity. 171 

The average food insecurity score was 3.37 (SD = 1.59; range: 0-8). 172 

Finally, anthropometrics were measured to compute the Body Mass Index (BMI) and 173 

Waist to Hip Ratio (WHR) of each participant. The average BMI was 25.74 (SD = 6.28; 174 

range: 18.72-49.22) and the average WHR was 0.86 (SD = 0.07; range: 0.75-1.19). 175 

Socio-economic status. Participants provided demographics and socio-economic 176 

status data. The average number of years of education by participant was 8.25 (SD = 3.45; 177 

range: 0-16), and their average annual income was equivalent to 1,284 US Dollars (SD = 178 

1,257; range: 0-6,923) in local currency. As the economy of the Pearl Lagoon Basin is only 179 

partly based on cash 23, we also administered a questionnaire assessing participants’ 180 

possessions and means of production, including dwellings, canoes and boats, fishing 181 

material, land, livestock, furniture, home appliances, etc. The data collected were summed to 182 
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obtain an economic score by participant, with a high score indicating a high number of 183 

possessions and means of production. The average economic score was 13.44 (SD = 5.66; 184 

range: 1-27), out of a possible total of 33. Participants also completed an adapted version of 185 

the Suinn-Lew Self-Identity Acculturation Scale 24,25 for Hispanics 26. This scale assesses the 186 

frequency with which participants speak, think, or socialise using the relevant ‘acculturated’ 187 

language (in this case, Spanish and US English) as opposed to using the ‘indigenous’ 188 

language (in this case, Creole English). 189 

TV consumption. Participants reported whether they had access to a television (in 190 

my house, in a neighbour’s house I visit, in a neighbour’s house I don’t visit, no TV in the 191 

village), what type of television they had access to (satellite TV vs. DVD player only), and 192 

how many hours they had watched it in the last 7 days. Eighty-eight percent (n = 99) of the 193 

participants had a television in their own house or in a neighbour’s house they visit, and 69 194 

% (n = 78) had access to satellite television. This confirmed that approximately two thirds of 195 

our total sample were regularly exposed to a range of televisual programmes, including 196 

foreign programmes via satellite. Weekly television consumption was therefore used as our 197 

main measure of television consumption. On average, the participants watched television for 198 

a total of 11.17 hours in the 7 days preceding the experiment (SD = 8.15; range: 0-31.5). 199 

Female figure preference task. Participants rated a set of photographs of women 200 

for attractiveness. This set has been  used in previous published research 27 and consists of 201 

50 colour photographs of White women of known BMI in front view, at a standard distance 202 

and lighting conditions with their faces blurred and all wearing the same outfit (grey leotard 203 

and tights), and with ten bodies representing each of the five following BMI categories: < 15 204 

kg/m2; 15-19 kg/m2; 20-24 kg/m2; 25-30 kg/m2; and > 30 kg/m2. Participants rated each body 205 

for how “attractive or good-looking” they thought they were, on a scale ranging from 1 (very 206 

unattractive or, in Creole English, very bad body) to 5 (very attractive or, in Creole English, 207 

very good body). The bodies were presented one-by-one on a laptop computer in an order 208 

that was randomised for each participant. Following Tovée et al. 18, the participants’ ratings 209 

were used to compute the peak BMI preference of each participant by fitting a cubic 210 

regression function onto their preference ratings and the BMI of each body rated. 211 

Procedure 212 

Participants were tested individually in a quiet room with a table. As most participants were 213 

not familiar with structured interviews and computer-based tasks, every effort was made to 214 

make them feel at ease, and their answers were entered on a laptop by the experimenter. It 215 

was explained that participation was voluntary, that they could stop the interview at any time, 216 

and that their individual answers would remain anonymous. The participants then completed 217 

the female figure preference task. Before rating the bodies, the participants were asked to 218 

write down the anchors and labels of the scale and to read them aloud; the rating task did 219 
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not begin until the experimenter was convinced that the participant understood how to use 220 

the scale. The participants were then administered the questionnaires (demographics, 221 

acculturation, diet, etc.) orally. Finally, participants’ height, weight, chest, waist, and hips 222 

were measured using an electronic scale and tape measure; they were given the opportunity 223 

to take their measurements themselves (with guidance), and anthropometrics for women 224 

were collected by a female field assistant. All participants were interviewed in Creole 225 

English, and a typical session lasted 45-60 minutes. Each participant received the equivalent 226 

of 4 US Dollars in local currency for their time, even if they did not complete the full task. The 227 

methods and protocol used in this study were approved by the Durham Psychology 228 

Department Ethics Committee (ref 13/15). All methods were carried out in accordance with 229 

the relevant guidelines and regulations, and informed consent was obtained from all 230 

participants and/or their legal guardian/s. 231 

Data Availability 232 

The datasets generated during and/or analysed during the current study are available from 233 

the corresponding author on reasonable request. 234 

Results 235 

Comparisons between samples 236 

A series of ANOVAs and Tukey post hoc comparisons were used to investigate differences 237 

between locations on the control variables (means and standard deviations are shown in 238 

Table 2; the data of one participant who did not complete the task in full and of another 239 

participant who did not produce a viable peak BMI preference function were discarded from 240 

analyses). 241 

There were no significant differences between locations in terms of acculturation (F2, 242 

104 = 2.68, p = .073), BMI (F2, 103 = 1.41, p = .247), and WHR (F2, 103 = 0.02, p > .250). 243 

Residents of Village B were older than those of Village A (F2, 107 = 3.17, p = .046; post hoc p 244 

= .035), but not Village C (post hoc p > .250). Residents of both Village A and Village B 245 

earned more money in the previous year than residents of Village C (F2, 95 = 4.64, p = .012; 246 

post hoc ps < .036), but did not differ from each other (post hoc p > .250). Further, residents 247 

of Village A had a higher economic score than residents of Village B (F2, 107 = 26.12, p < 248 

.001; post hoc p < .001), who in turn had a higher economic score than residents of Village 249 

C (post hoc p = .017). Residents of Village A were also the most educated, but differed 250 

significantly only from residents of Village C (F2, 107 = 7.25, p < .001; post hoc p < .001), who 251 

did not differ from residents of Village B (post hoc p = .100). Finally, there were two overall 252 

sex differences such that women had a higher BMI (mean difference = 5.49, t104 = 4.41, p < 253 

.001), and a higher WHR (mean difference = 0.04, t104 = 3.45, p < .001) than men (the 254 

anthropometrics of three pregnant women were not included in the analyses, and there was 255 
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no age difference between men and women; this unusual result may be explained by gender 256 

roles in our study site, where women tend to be more sedentary than men). There was 257 

however no interaction between sex and location for any variable (Fs < 1.52, ps > .223). 258 

TV consumption and nutrition. Further comparisons revealed that residents of 259 

Village C consumed less TV than residents of both Village B (F2, 107 = 27.02, p < .001; post 260 

hoc p < .001) and Village A (post hoc p < .001), who did not significantly differ from each 261 

other (post hoc p = .079). Further, residents of Village A had a higher diet quality (F2, 107 = 262 

10.75, p < .001) and lower food insecurity (F2, 107 = 12.84, p < .001) than residents of both 263 

Village B and Village C (post hoc ps < .001), who did not differ from each other (post hoc ps 264 

> .250). Residents of Village A also reported a lower level of hunger than residents of Village 265 

B (F2, 107 = 7.24, p < .001; post hoc p < .001), and had a larger last meal than residents of 266 

Village C (F2, 107 = 5.25, p = .007; post hoc p = .008). Village B and Village C did not differ in 267 

terms or hunger (post hoc p > .250) or last meal size (post hoc p > .250), and time since last 268 

meal did not differ between any of the locations (F2, 107 = 0.63, p > .250). 269 

Although these results confirmed that the three locations represented the three levels 270 

of TV consumption and nutrition (high TV and high nutritional status, high TV and low 271 

nutritional status, and low TV and low nutritional status) needed to test our hypothesis, 272 

cluster analysis was used to better assess the qualitative differences in diet between 273 

locations. When all participants and 19 items (alcohol and tobacco were not included) from 274 

the diet questionnaire were used, a two-step cluster analysis automatically classified the 275 

participants in two groups. Cluster 1 had 50 cases (45.5% of the participants), and Cluster 2 276 

had 60 cases (54.5 %); the ratio of sizes was 1.20 and the measure of cohesion and 277 

separation was qualified as ‘fair’. As one can see in Supplementary Table S1, participants in 278 

Cluster 1 had a richer (especially in proteins) and more varied diet than participants in 279 

Cluster 2. For example, participants in Cluster 1 consumed weekly at least twice as much 280 

fowl meat and red meat, bread, cheese, and vegetables, than participants in Cluster 2. 281 

Participants in Cluster 1 also consumed more beans, fruits, cooking oil, and processed 282 

foods, than participants in Cluster 2.  283 

A chi-square test was used to determine if participants’ cluster membership was 284 

related to location, and found this to be the case (χ² = 25.913, df = 2, p < .001), such that 285 

residents of Village A were significantly more likely to belong to Cluster 1 than residents of 286 

both Village B (χ² = 20.698, df = 1, p < .001) and Village C (χ² = 16.475, df = 1, p < .001), 287 

who were significantly more likely to belong to Cluster 2 and who did not differ from each 288 

other (χ² = 0.032, df = 1, p > .250). This confirmed that the participants’ diet differed between 289 

communities, and in particular that the two communities with television access (Village A and 290 

Village B) represented the two levels of nutritional status needed to test our hypotheses. 291 
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Peak BMI preference. ANCOVA was used to determine whether peak BMI 292 

preference differed between locations, with location and sex of participants entered as 293 

between-subjects variables, and age as covariate. There was a significant association 294 

between location and peak BMI preference (F2, 103 = 12.57, p < .001, 2

p  = .19). Sidak-295 

adjusted post hoc comparisons showed that residents of Village A had a lower peak BMI 296 

preference than residents of Village B (mean difference: -1.90, 95% CI [-3.78, -0.03], p = 297 

.045, d = .52), who in turn had a lower peak BMI preference than residents of Village C 298 

(mean difference: -2.23, 95% CI [-4.273, -0.18], p = .028, d = .58). There was also a 299 

significant association between sex and peak BMI preference (F1, 103 = 15.32, p < .001, 2

p  = 300 

.13), so that male participants had a lower peak BMI preference than female participants 301 

(mean difference: -2.58, 95% CI [-3.89, -1.27], p < .001, d = .69). There was no interaction 302 

between sex and location (F2, 103 = 1.54, p = .219) and no main effect of age (F1, 103 = 1.11, p 303 

> .250). Cubic regression functions for the relationship between stimulus BMI and mean 304 

attractiveness rating by location are shown in Figure 1. 305 

Predictors of BMI preference 306 

Zero-order correlations showed 8 variables were significantly associated with peak BMI 307 

preference when considered in isolation, including TV consumption (r = -.382, p < .001) and 308 

three of the nutritional variables (Diet quality: r = -.189, p = .049; Food insecurity: r = -.199, p 309 

= .037; Size of last meal: r = -.216, p = .023; N for all analyses = 110; see full correlation 310 

matrix in Supplementary Table S2).  Given the covariance of these variables across 311 

locations, however, Bayesian mixed effect multiple regression models were used to identify 312 

the most likely predictors of peak BMI preference. Given the high number of potential 313 

predictor variables in this study, Bayesian approaches allowed us to compare the likely 314 

probability of individual predictors driving peak BMI preference while increasing tolerance for 315 

power, and without enforcing one particular hierarchical structure between predictor 316 

variables on our data. That said, we also conducted frequentist analyses, which revealed 317 

very similar results (see Supplementary Analysis). 318 

We employed a Bayesian mixed effects linear model using the STAN statistical 319 

package (Stan Development Team. 2016. Stan Modeling Language Users Guide and 320 

Reference Manual, Version 2.14.0.  http://mc-stan.org). STAN performs Bayesian inference 321 

through Hamiltonian Monte Carlo sampling of a specified model. The model used includes 322 

hyper priors (priors over the parameters of the priors), which ensures that the data itself 323 

helps to constrain the priors over the effect sizes 28. The code has been included in the 324 

Supplementary Note. For the sampling we used 4 traces, each with 10,000 samples after 325 

burn-in. To avoid auto-correlations we used every fifth sample leaving a total of 8,000 326 

samples.  327 
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Since no interaction was found between sex and location for peak BMI preference 328 

(see previous section), men and women were analysed together. Location was entered as a 329 

random effect. In our first model, the 8 predictors which correlated significantly with peak 330 

BMI (see Supplementary Table S2) preference were entered as potential fixed effect 331 

predictors.  Comparing the effect of the three locations showed that more than 97% of the 332 

probability mass of the estimated random effect of Location B and 99% for Location C were 333 

higher than for Location A, such that Location A still had lower body ideals despite inclusion 334 

of our predictors. However, effects of Location B and Location C did not meaningfully differ 335 

with a probability mass of 85% (i.e., the 8 variables accounted for all meaningful variation 336 

between these two locations). 337 

Considering the fixed effects, two regressors (TV consumption and Sex) had > 95% 338 

probability mass away from the null line, implying a very likely effect of that regressor upon 339 

peak BMI preference. Education and income both had probability masses over 90% away 340 

from the null, while the nutritional variables had only c. 63% and 70% mass away from the 341 

null – i.e. when considered alongside other predictors, they were unlikely to have a 342 

directional impact.  Inclusion of all 14 potential independent variables, including those 343 

without significant associations with peak BMI preference, reduced the probability mass 344 

deviation of TV consumption to 90%; all other results remained qualitatively the same (see 345 

Table 3).   346 

Discussion 347 

The aim of the current study was to test the effect of television consumption on female body 348 

size ideals while controlling for a critical confounding variable: nutritional status or food 349 

insecurity. We compared female body size ideals in three Nicaraguan villages that 350 

represented different combinations of television access and nutritional status. Cluster 351 

analysis demonstrated that the villages differed both in terms of the quantity and the 352 

nutritional richness or variety of foods available to them. 353 

Comparisons showed that both villages with high television access (Village A and 354 

Village B) preferred thinner female bodies than the village with very low television access 355 

(Village C). Additionally, in the two villages with high television access, the village with high 356 

nutritional status (Village A) preferred thinner bodies than the village with low nutritional 357 

status (Village B).  Thus these results were superficially consistent with both television 358 

access and nutrition playing a role in determining female body size ideals. 359 

However, frequentist and hierarchical Bayesian regression models found no 360 

contribution of any of the nutritional variables to variance in female body size ideals. Instead, 361 

any differences between Village A and Village B not explained by television consumption 362 

seem to have been most likely due to other non-measured variables, as demonstrated by 363 
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the strong likelihood found that the intercept for Village A was meaningfully different from 364 

Villages B and C.  In contrast, television consumption was found to predict body ideals 365 

beyond these other variables, although inclusion of variables that were not initially 366 

associated with peak BMI preference weakened this result. The variables entered into the 367 

first model, however, were sufficient to account for the meaningful difference between 368 

Villages B and C, with television consumption (after sex, which was equally balanced across 369 

locations) the most likely predictor to explain variance in individuals’ body size preferences. 370 

As such we consider it highly likely that our two low-nutrition villages showed differences in 371 

body ideals which were most likely driven by TV consumption.   372 

The fact that income was marginally more likely than TV to contribute to variation in 373 

Model 2 should be noted however; given the fact that earnings facilitate both TV 374 

consumption (via travel or paying for the TV/satellite TV subscription) we would certainly 375 

expect earnings to play a role. Indeed the full correlation table shows earnings correlate 376 

significantly with TV, nutrition, and body mass (Supplementary Table S2).  Our previous 377 

work in this region, however, has noted a contribution of television consumption to female 378 

body size preferences that was independent of income 14. Nevertheless, future studies with 379 

more power may wish to consider structural equation modelling to consider the likely causal 380 

relationships here. As to why the estimates for TV drop in the latter model despite the 381 

additional variables correlating with neither peak BMI preferences nor TV consumption in the 382 

zero-order correlations, we would suggest that our sample may partly lack power to detect 383 

small associations with so many variables contributing to even marginal amounts of 384 

variance. 385 

The fact that the nutritional variables had a low likelihood of explaining variance in 386 

body size preferences in either model, and that neither model fully accounted for the 387 

difference between Village A (high media, high nutrition) and the low nutrition villages, leads 388 

us to conclude that we have no clear evidence for a role of long term nutrition in driving body 389 

ideals.  Finally, as noted above, there was a strong association between participant sex and 390 

body size preference ideals, such that women preferred larger female figures, which is 391 

consistent with our previous observation that women are more tolerant than men of higher 392 

body weights in some rural communities in this region, even while the opposite pattern was 393 

found in the urban sample14. 394 

Beyond any differences in television consumption, nutrition, and the socioeconomic 395 

factors we documented, non-measured factors that could have contributed to the observed 396 

difference between Village A (high TV, high nutrition) and Village B (high TV, low nutrition) 397 

include population size and density, and contact with outside cultural groups. When 398 

investigating facial attraction, Scott et al. 29 found that population density was a significant 399 

predictor of masculinity preferences and seemed to be also associated with the strength of 400 
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participants’ perceptions of an association between masculinity and negative personality 401 

traits.  This would suggest that the greater density in Village A, and perhaps greater 402 

stratification due to engagement with the cash economy, may facilitate expression of 403 

evolutionarily novel preferences (for masculinity in Scott et al.’s data; for thinner bodies in 404 

ours). Furthermore, Village A has a small hotel and has more contact with tourists and 405 

individuals travelling from other locations in the lagoon region. This may facilitate greater 406 

general exposure to cultural concepts of industrialised populations (such as the thin ideal) 407 

even where media access is controlled, although we note that acculturation as measured in 408 

our data did not significantly differ between locations.  409 

Another, less likely factor that could have contributed to the observed difference 410 

between Village A and Village B is health infrastructure. Although health infrastructure has 411 

also been shown to influence attractiveness ideals in some studies30 (but see too29), we 412 

believe that this is unlikely in our study site, because the three villages have a very similar 413 

access to health services. None of these villages has a hospital, and for acute health issues 414 

inhabitants of all three villages go to the same hospital in a larger nearby town. Additionally, 415 

medical brigades visit all the communities equally on government programmes for 416 

vaccination and other preventative treatments, and following long fieldwork in the area, we 417 

found no evidence than participants in Village A were healthier than participants in the other 418 

villages. 419 

It should also be noted that none of the communities selected were starving or 420 

underweight at the time of data collection, so differences in the levels of nutritional status 421 

may have been insufficiently wide to find an effect of nutrition on female body size 422 

preference. However, the communities differed significantly on four of the five nutritional 423 

measures, and most importantly on food insecurity. Food insecurity measured participants’ 424 

seasonal risk of food scarcity, which, from an evolutionary point of view, should be the main 425 

determinant of female body size preference 7,9. In the current study, we had enough variation 426 

to test that hypothesis since the levels of food insecurity (and diet quality) clearly differed 427 

between communities. For example, out of the two communities with high television access, 428 

49 % of Village B participants reported that they experience periods of food scarcity during 429 

the year (item 6 of food insecurity questionnaire), whereas only 14% of Village A participants 430 

did. This, with the fact that participants’ BMI (and WHR) did not show a significant 431 

relationship with peak BMI preference, suggests that nutrition plays a minor role in 432 

determining female body size preference in the communities studied. 433 

Another limitation concerns the stimuli used in the female figure preference task. The 434 

photographs used were of White European women, and perhaps the body size that our 435 

participants consider attractive in White women is not the same as the body size that they 436 

find attractive in women of their own ethnicity. In particular, participants may have different 437 
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ideals when it comes to body shape or specific body parts 31. Alternatively, the rating of 438 

White women could reflect an artificial association between ‘thinness’ and ‘white bodies’, 439 

without reflecting true preference for attractiveness. That said, in the current study, 440 

participants who have access to television watch programmes featuring predominantly 441 

Hispanic and White women (and not women of their own ethnicity). It therefore seemed 442 

appropriate to use stimuli depicting White women to achieve consistency between what 443 

participants see on the TV and the bodies they rated in this study. Further, previous research 444 

using the same set of bodies found that body size, not body shape, is the main determinant 445 

of physical attractiveness 27, including in non-Western samples 11. In other words, it is 446 

unlikely our participants used other considerations than weight when rating this specific set 447 

of bodies. 448 

Despite the above limitations, our findings provide evidence that television 449 

consumption contributes more (albeit modestly) to determining female body size ideals in 450 

previously media-naive populations than virtually all other potential influencing factors. In this 451 

study, television consumption was not only a more likely predictor of BMI preference than 452 

nutrition, but also than acculturation, age, several measures of socio-economic status, and 453 

even participant BMI. Notably, any effect of television in these results arises from relatively 454 

recent and moderate television exposure. The average participant tested in Village B was 455 

not exposed to television until of the age of 28 years old (given that electricity was gradually 456 

introduced from 2009, and that the average age of participants tested was 34 years old in 457 

2015), and the average television consumption across Village A and Village B was less than 458 

14 hours per week. This contrasts sharply with the age at which most Westerners are first 459 

exposed to the thin-body ideal, and the omnipresence of the latter in the Western media (not 460 

only on television, but also in magazines and on the internet, to which the communities 461 

tested have almost no access). However, we found that such a moderate media exposure 462 

likely had an effect on participants’ female body size ideals (in Villages A and B in particular), 463 

and accounted for variation between communities better than any other measured factor 464 

which varied across locations. 465 

While previous research has shown that media exposure can significantly impact 466 

body ideals, the current study found that even in the face of constraints as basic as poor 467 

nutritional status, television consumption may still be implicated in driving the preference for 468 

a lower weight female body. This is an important finding if one considers that the thin-body 469 

ideal can negatively impact body satisfaction and thereby be a major factor in the 470 

development of national-scale trends in psychopathologies, including in non-Western 471 

populations. 472 

 473 
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 564 

Figure 1. Cubic regression functions for the relationship between stimulus BMI and mean 565 

attractiveness rating by location (Village A: brown line/lozenges; Village B: green 566 

line/triangles; Village C: blue line/circles). 567 

  568 
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 569 

 570 

 571 

Figure 2. Violin plot of the 8 fixed effect regression coefficients (beta) of the mixed effects 572 

model where participants are clustered within villages. The red cross indicates the mean of 573 

each distribution, while the square is the median. Predictors: 1. Diet score, 2. Earnings, 3. 574 

Economic score, 4. Education (years), 5. Food insecurity, 6. Sex, 7. Size of last meal, 8. TV 575 

consumption (hours) 576 

 577 

 578 

  579 
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Table 1. Study design 580 

 581 

  Nutritional status 

  High Low 

TV access 
High Village A Village B 

Low n/a Village C 

 582 

 583 

Table 2. Means and standard deviations of the main variables of the study. Age range for 584 

Village A, B and C was 17-60, 15-74, and 16-77, respectively. 585 

 586 

 587 

 All Village A Village B Village C 

Valid N 110 42 39 29 

% female 45 48 44 41 

% Garifuna 76 95 55 79 

Acculturation 11.72 (1.81) 11.77 (1.94) 12.12 (2.16) 11.10 (0.49) 

Age (years) 30.91 (13.11) 27.38 (9.68) 34.58 (14.47) 31.10 (14.51) 

BMI 25.74 (6.28) 26.03 (7.53) 26.63 (5.63) 24.05 (4.78) 

Diet quality 68.22 (13.24) 75.07 (12.84) 64.44 (10.05) 63.39 (13.78) 

Earnings ($) 1,296 (1,259) 1,594 (1,272) 1,473 (1,401) 710 (806) 

Economic Score 13.49 (5.66) 17.28 (4.88) 12.51 (4.59) 9.31 (4.52) 

Education 8.35 (3.37) 9.59 (2.55) 8.28 (3.04) 6.65 (4.12) 

Food insecurity 3.37 (1.59) 2.48 (1.53) 4.01 (1.56) 3.79 (1.11) 

Hunger 4.61 (0.69) 4.90 (0.29) 4.35 (0.81) 4.55 (0.78) 

Peak BMI preference 26.88 (3.90) 25.15 (3.11) 27.03 (4.15) 29.19 (3.42) 

Size of last meal 1.48 (0.57) 1.85 (0.45) 1.58 (0.59) 1.48 (0.57) 

TV consumption (hrs/week) 11.14 (8.18) 15.41 (7.46) 12.15 (7.29) 3.61 (4.42) 

Time since last meal (hrs) 3.89 (3.33) 3.55 (2.87) 4.36 (3.65) 3.73 (3.53) 

WHR 0.86 (0.07) 0.86 (0.08) 0.86 (0.06) 0.85 (0.05) 

 588 

 589 

 590 

 591 

 592 

  593 
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Table 3. Effect size and intercept estimates for both mixed effect linear models. Fixed effect 594 

estimates show un-signed percentage probability mass for effect size away from the null line 595 

for ease of comparison. See Figure 2 for directional estimates. 596 

 597 

  

Model 1 Model 2 

Fixed 

effects 

Diet quality 0.705 0.653 

Earnings 0.922 0.918 

Economic score 0.624 0.580 

Education 0.932 0.875 

Food insecurity 0.694 0.755 

Sex 0.999 0.998 

Size of last meal 0.785 0.777 

Television consumption 0.954 0.900 

Acculturation 

 

0.733 

Age 

 

0.630 

Hunger 

 

0.834 

Time since last meal 

 

0.715 

zBMI 

 

0.643 

zWHR 

 

0.704 

Intercepts Location A 25.687 25.518 

 

Location B 27.174 27.280 

 

Location C 28.207 28.322 

 598 

 599 

 600 

 601 

 602 

 603 

 604 

 605 

 606 

 607 

 608 

 609 

 610 

 611 



21/30 
 

Supplementary Methods. Food insecurity questionnaire 612 

 613 

1. How many meals do you have in a typical day? (three or more, two or less) 614 

2. Do you have enough food to eat in a typical day?  (yes, no) 615 

3. Do all members of your household have enough food to eat in a typical day? (yes, no) 616 

4. Where does most of the food you consume come from? (mainly from shops, mainly from 617 

fishing or farming) 618 

5. Are there periods in the year when you diet changes significantly? (yes, no) 619 

 If so, specify period and diet (open-ended) 620 

6. Are there periods in the year when it is more difficult to find food (e.g., crops or fish) or 621 

during which you are hungrier? (yes, no) 622 

 If so, specify period (open-ended) 623 

7. Can you choose what you want to eat every day? (yes, no) 624 

8. Do you sometimes wish you could eat something different or do you sometimes miss 625 

some foods (e.g., meat)? (yes, no) 626 

9. In comparison with the surrounding communities, do you consider that your community 627 

has easier access or more difficult access to food and varied foods? (easier, more 628 

difficult) 629 

Answers to items 1-9 were coded as 0 and 1 and were summed for each participant, with a 630 

high score indicating a high food insecurity. Items 5, 6, and 8 were reversed when coding the 631 

data. Open-ended answers are not discussed in the current study. 632 

 633 

 634 

 635 

  636 
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Supplementary Table S1. Two-step cluster analysis of nutrition data. Some items were 637 

grouped for analysis. For example, coffee/tea with sugar, soft drinks, and sugared squash 638 

were grouped as ‘sugared beverages’. 639 

 640 

 Predictor 

importance 

 

Cluster 1 Cluster 2 

Beans 0.52 5.89 3.89 

Bread 0.78 6.36 3.02 

Breadkind (e.g., cassava) 0.25 6.63 6.99 

Cheese 1.00 2.47 0.32 

Eggs 0.03 3.22 2.90 

Fish and seafood 0.01 5.72 5.80 

Fowl meat and red meat 0.89 1.92 0.69 

Fruits 0.45 3.59 1.90 

Oil 0.49 6.18 4.59 

Processed foods 0.47 2.38 1.47 

Rice 0.28 6.90 6.07 

Sugared beverages 0.25 4.74 4.11 

Vegetables 0.69 2.76 1.09 

 641 

 642 

 643 

 644 

  645 
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Supplementary Note. Bayesian analysis: Stan Model code 646 

data { 647 

      int<lower=0> N1;  // number of data items 648 

      int<lower=0> N2;  // number of data items 649 

      int<lower=0> N3;  // number of data items 650 

      int<lower=0> K;  // number of predictors 651 

       652 

      matrix[N1, K] x1;  // predictor matrix 653 

      vector[N1] y1;     // outcome vector 654 

      matrix[N2, K] x2;  // predictor matrix 655 

      vector[N2] y2;     // outcome vector 656 

      matrix[N3, K] x3;  // predictor matrix 657 

      vector[N3] y3;     // outcome vector 658 

} 659 

 660 

parameters { 661 

    //real beta0;             // intercept 662 

    real beta01;             // intercept 663 

    real beta02;             // intercept 664 

    real beta03;             // intercept 665 

 666 

vector[K] beta1;    // coefficients for predictors 667 

vector[K] beta2;    // coefficients for predictors 668 

vector[K] beta3;    // coefficients for predictors 669 

 670 

 real<lower=0> sigma;  //error scale 671 

 672 

 vector[K]    betamu;             //beta prior 673 

    real<lower=0>    betasigma;          //beta prior 674 

 675 

    //real    betamu2;             //beta prior 676 

    //real<lower=0>    betasigma2;          //beta prior 677 

 678 

    //real    betamu3;             //beta prior 679 

    //real<lower=0>    betasigma3;          //beta prior 680 

 681 

    //real    betahmu;             //beta hyper prior 682 
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    //real<lower=0>    betahsigma;          //beta hyper prior 683 

} 684 

                             685 

model {                             686 

      y1 ~ normal(x1 * beta1 + beta01, sigma);  // likelihood 687 

      //beta1 ~ normal(betamu1,betasigma1);      // specify prior? 688 

      y2 ~ normal(x2 * beta2 + beta02, sigma);  // likelihood 689 

      //beta2 ~ normal(betamu2,betasigma2);      // specify prior? 690 

      y3 ~ normal(x3 * beta3 + beta03, sigma);  // likelihood 691 

      //beta3 ~ normal(betamu3,betasigma3);      // specify prior? 692 

             693 

      for (k in 1:K){ 694 

            beta1[k]~normal(betamu[k],betasigma); 695 

            beta2[k]~normal(betamu[k],betasigma); 696 

            beta3[k]~normal(betamu[k],betasigma);} 697 

 698 

      beta01 ~ normal(0,50);                 // specify prior? 699 

      beta02 ~ normal(0,50);                 // specify prior? 700 

      beta03 ~ normal(0,50);                 // specify prior? 701 

      sigma ~ gamma(7, 1);                  // specify prior? 702 

 703 

      betamu ~ normal(0,10); 704 

      betasigma ~ gamma(2,1);//7,1); 705 

 706 

      //betamu2 ~ normal(betahmu,10); 707 

      //betasigma2 ~ gamma(betahsigma,1); 708 

 709 

      //betamu3 ~ normal(betahmu,10); 710 

      //betasigma3 ~ gamma(betahsigma,1); 711 

 712 

      //betahmu ~ normal(0,10); 713 

      //betahsigma ~ gamma(7,1); 714 

 715 

 716 

} 717 

generated quantities { 718 

real ll1 ; 719 



25/30 
 

vector[N1+N2+N3] ll3 ; 720 

 721 

ll1<-normal_log(y1 , x1 * beta1 + beta01, sigma)+normal_log(y2 , x2 * beta2 + beta02, 722 

sigma)+normal_log(y3 , x3 * beta3 + beta03, sigma); 723 

 724 

for (n in 1:N1) 725 

    ll3[n]<-normal_log(y1[n] , x1[n] * beta1 + beta01, sigma); 726 

for (n in 1:N2) 727 

    ll3[n+N1]<-normal_log(y2[n] , x2[n] * beta2 + beta02, sigma); 728 

for (n in 1:N3) 729 

    ll3[n+N1+N2]<-normal_log(y3[n] , x3[n] * beta3 + beta03, sigma); 730 

} 731 

 732 

 733 

  734 
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Supplementary Analysis. Frequentist Analyses 735 

Hierarchical regression models were used to identify predictors of peak BMI preference. Out 736 

of the fourteen independent variables, eight were found to significantly correlate with peak 737 

BMI preference and were therefore considered as potential predictors (full correlation matrix 738 

is shown in Supplementary Table S2; the variables BMI and WHR were standardised as 739 

they had been found to differ between sex). They were television consumption, three 740 

measures of nutritional status (diet quality score, food insecurity score, and size of last 741 

meal), as well as four control variables (earnings, economic score, education, and sex). 742 

Since no interaction was found between sex and location for peak BMI preference (see 743 

Results section), men and women were analysed together.  All model coefficients are shown 744 

in Supplementary Table S3. 745 

There were no multicollinearity issues as none of the predictors used in regression 746 

analyses had intercorrelations higher than 0.5, and tolerance values were higher than 0.6 747 

across all analyses.  Further, across all analyses, there were no studentized deleted 748 

residuals higher than ±3 standard deviations, and although a few leverage values were 749 

higher than 0.2 (up to 0.38 for one observation), there were no values for Cook’s distance 750 

above 1 across all analyses (the observation with a 0.38 leverage had a corresponding 751 

Cook’s value of 0.15, showing that it had a relatively low influence, and was therefore not 752 

discarded from analyses). Finally, across all analyses the residuals were approximately 753 

normally distributed as assessed by Q-Q plots.  754 

To start with, all participants were analysed together and the four control variables 755 

were entered in a first model. Either nutritional status (second model) or television (third 756 

model) were then added to this initial model. When nutritional status was added, the initial 757 

model did not improve (R2 change = 0.034, F3, 90 = 1.42, p = .241) and none of the nutritional 758 

measures predicted peak BMI preference. In contrast, when television consumption was 759 

added, the initial model improved (R2 change = 0.068, F1, 92 = 9.18, p = .003, f 2 = 0.272), 760 

and the only significant predictors were sex and television consumption, such that a lower 761 

peak BMI preference was associated with male gender and more TV consumption. 762 

Comparisons between locations (see previous section) had shown that Village B and 763 

Village C differed on peak BMI preference and on television consumption, but not on 764 

nutritional status, suggesting that television consumption is the main determinant of female 765 

body size preferences. In contrast, Village A and Village B differed on peak BMI preference 766 

and on nutritional status, but not on television consumption, suggesting that nutritional status 767 

better accounts for female body size preference. 768 

To clarify these results, separate regressions were run for Village B and Village C 769 

data together, and then for Village A and Village B data together. (We did not run 770 

regressions for Village A and Village C data together because these communities differed on 771 
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both television consumption and nutritional status). Using the same variables and the same 772 

regression method as above, adding nutritional status did not improve the initial models 773 

(Village B and Village C: R2 change = 0.028, F3, 57 = 0.77, p > .250; Village A and Village B: 774 

R2 change = 0.025, F3, 62 = 0.67, p > .250), whereas adding television consumption resulted 775 

in a significant improvement (Village B and Village C: R2 change = 0.053, F1, 59 = 4.70, p = 776 

.034, f 2 = 0.188; Village A and Village B: R2 change = 0.055, F1, 64 = 4.72, p = .033, f 2 = 777 

0.280), leaving again sex and television consumption as the only significant predictors of 778 

peak BMI preference in the final models. 779 

Regressions were finally used to rule out the possibility that the differences in peak 780 

BMI preference between the above locations could be due to other unmeasured variables. 781 

To do so, all variables used above were entered together in a first model, to which location 782 

was added hierarchically. Location did not improve the first model for either Village B and 783 

Village C (R2 change = 0.004, F1, 55 = 0.35, p > .250) or Village A and Village B (increase in 784 

R2 change = 0.013, F1, 60 = 1.055, p > .250. 785 

 786 

 787 

 788 

 789 

 790 

 791 

 792 

 793 

 794 

 795 

 796 

 797 

 798 

 799 

 800 

 801 

 802 

 803 

 804 

 805 



Supplementary Table S2. Full correlation matrix (N for all analyses = 110; *p < .05, **p < .01) 806 

 Peak BMI 
preference 

Accultu-
ration 

 

Age Diet 
quality 

Earnings Economic 
score 

Education Food 
insecurity 

Hunger Sex Size of 
last meal 

Television 
consumption 

Time since 
last meal 

zBMI zWHR 

Peak BMI 
preference 

r 
 -.151 .099 -.189* -.317** -.268** -.255** .199* .073 .295** -.216* -.382** -.116 -.123 .072 

p  
.120 .304 .049 .001 .005 .007 .037 .451 .002 .023 .000 .226 .210 .461 

Acculturation r 
-.151  -.102 -.013 .330** .023 .262** .157 -.006 .063 .068 .085 .039 .225* -.116 

p 
.120 

 
.294 .892 .001 .810 .007 .107 .949 .522 .487 .383 .690 .022 .244 

Age r 
.099 -.102  -.203* .061 -.148 -.247** .034 -.171 -.083 -.148 -.158 .117 .219* .428** 

p 
.304 .294 

 
.033 .549 .122 .009 .722 .075 .391 .123 .099 .223 .024 .000 

Diet quality r 
-.189* -.013 -.203*  .242* .483** .251** -.512** .138 -.033 .130 .350** -.071 -.042 -.011 

p 
.049 .892 .033 

 
.016 .000 .008 .000 .149 .728 .176 .000 .460 .669 .913 

Earnings r 
-.317** .330** .061 .242*  .286** .209* -.191 .053 -.143 .091 .293** -.080 .337** .215* 

p 
.001 .001 .549 .016 

 
.004 .039 .060 .606 .160 .375 .003 .436 .001 .037 

Economic 
score 

r 
-.268** .023 -.148 .483** .286**  .341** -.355** .121 -.071 .007 .398** -.048 .143 .056 

p 
.005 .810 .122 .000 .004 

 
.000 .000 .208 .458 .945 .000 .615 .144 .569 

Education r 
-.255** .262** -.247** .251** .209* .341**  -.088 .196* .183 .134 .390** -.026 .131 -.125 

p 
.007 .007 .009 .008 .039 .000 

 
.359 .040 .056 .163 .000 .784 .180 .200 

Food 
insecurity 

r 
.199* .157 .034 -.512** -.191 -.355** -.088  -.269** -.032 -.241* -.287** .094 -.046 -.131 

p 
.037 .107 .722 .000 .060 .000 .359 

 
.005 .742 .011 .002 .327 .641 .180 

Hunger r 
.073 -.006 -.171 .138 .053 .121 .196* -.269**  .285** .223* .082 -.523** -.009 .108 

p 
.451 .949 .075 .149 .606 .208 .040 .005 

 
.003 .019 .393 .000 .929 .269 

Sex r 
.295** .063 -.083 -.033 -.143 -.071 .183 -.032 .285**  .051 .090 -.112 -.009 .025 

p 
.002 .522 .391 .728 .160 .458 .056 .742 .003 

 
.594 .348 .242 .929 .798 

Size of last 
meal 

r 
-.216* .068 -.148 .130 .091 .007 .134 -.241* .223* .051  .280** .115 .082 .090 

p 
.023 .487 .123 .176 .375 .945 .163 .011 .019 .594 

 
.003 .230 .403 .360 

Television 
consumption 

r 
-.382** .085 -.158 .350** .293** .398** .390** -.287** .082 .090 .280**  .048 .109 -.123 

p 
.000 .383 .099 .000 .003 .000 .000 .002 .393 .348 .003 

 
.621 .267 .208 

Time since 
last meal 

r 
-.116 .039 .117 -.071 -.080 -.048 -.026 .094 -.523** -.112 .115 .048  .069 .102 

p 
.226 .690 .223 .460 .436 .615 .784 .327 .000 .242 .230 .621 

 
.485 .300 

zBMI r 
-.123 .225* .219* -.042 .337** .143 .131 -.046 -.009 -.009 .082 .109 .069  .304** 

p 
.210 .022 .024 .669 .001 .144 .180 .641 .929 .929 .403 .267 .485 

 
.002 

zWHR r 
.072 -.116 .428** -.011 .215* .056 -.125 -.131 .108 .025 .090 -.123 .102 .304**  

p 
.461 .244 .000 .913 .037 .569 .200 .180 .269 .798 .360 .208 .300 .002 
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Supplementary Table S3. Hierarchical regression analyses of predictors of peak BMI 808 

preference 809 

 810 

   B (95% CI) β t p 

All participants First model1 Earnings -.001 (-.001, -.001) -.185 -1.925 .057 

  Economic score -.093 (-.235, .048) -.129 -1.311 .193 

  Education -.281 (-.504, -.058) -.246 -2.505 .014 

  Sex 2.487 (1.003, 3.972) .309 3.328 .001 

 Second model2 Earnings -.001 (-.001, .000) -.163 -1.692 .094 

  Economic score -.085 (-.240, .071) -.117 -1.082 .282 

  Education -.262 (-.488, -.036) -.230 -2.306 .023 

  Sex 2.514 (1.020, 4.009) .312 3.343 .001 

  Diet quality -.005 (-.075, .065) -.016 -.138 .890 

  Food insecurity .127 (-.439, .693) .049 .446 .657 

  Size of last meal -1.221 (-2.610, .167) -.164 -1.748 .084 

 Third model3 Earnings .000 (-.001, .000) -.130 -1.390 .168 

  Economic score -.040 (-.180, .101) -.055 -.561 .576 

  Education -.188 (-.411, .034) -.165 -1.682 .096 

  Sex 2.695 (1.265, 4.125) .335 3.744 .000 

  TV consumption -.152 (-.252, -.052) -.304 -3.031 .003 

Village B & First model4 Earnings -.001 (-.002, .000) -.222 -1.835 .071 

Village C  Economic score -.054 (-.248, .140) -.066 -.555 .581 

  Education -.182 (-.443, .080) -.165 -1.388 .170 

  Sex 3.089 (1.305, 4.873) .384 3.464 .001 

 Second model5 Earnings -.001 (-.002, .000) -.221 -1.792 .078 

  Economic score -.097 (-.305, .110) -.118 -.938 .352 

  Education -.189 (-.454, .076) -.172 -1.427 .159 

  Sex 3.191 (1.334, 5.047) .396 3.442 .001 

  Diet quality .027 (-.066, .120) .079 .581 .563 

  Food insecurity -.085 (-.814, .645) -.030 -.232 .817 

  Size of last meal -1.071 (-2.663, .521) -.158 -1.347 .183 

 Third model6 Earnings -.001 (-.001, .000) -.163 -1.353 .181 

  Economic score -.004 (-.198, .190) -.005 -.042 .967 

  Education -.145 (-.401, .111) -.132 -1.132 .262 

  Sex 3.308 (1.565, 5.052) .411 3.797 .000 

  TV consumption -.136 (-.262, -.010) -.258 -2.168 .034 

Village A & First model7 Earnings .000 (-.001, .000) -.132 -1.151 .254 

Village B  Economic score -.093 (-.268, .083) -.122 -1.053 .296 

  Education -.274 (-.574, .026) -.213 -1.823 .073 

  Sex 2.626 (.820, 4.431) .335 2.905 .005 



30/30 
 

 Second model8 Earnings .000 (-.001, .000) -.115 -.979 .331 

  Economic score -.061 (-.252, .130) -.080 -.634 .528 

  Education -.229 (-.541, .083) -.178 -1.466 .148 

  Sex 2.559 (.695, 4.424) .327 2.744 .008 

  Diet quality -.029 (-.117, .059) -.092 -.663 .509 

  Food insecurity .047 (-.620, .715) .020 .142 .888 

  Size of last meal -.847 (-2.702, 1.009) -.111 -.912 .365 

 Third model9 Earnings .000 (-.001, .000) -.101 -.899 .372 

  Economic score -.080 (-.251, .091) -.105 -.931 .355 

  Education -.158 (-.468, .153) -.123 -1.012 .315 

  Sex 2.895 (1.121, 4.669) .370 3.261 .002 

  TV consumption -.141 (-.270, -.011) -.261 -2.173 .033 

1. R2 = .250, F[4, 93] = 7.758, p < .0001; 2. R2 = .284, F[7, 90] = 5.103, p < .0001; 3. R2 = .318, F[5, 811 

92] = 8.590, p < .0001; 4. R2 = .281, F[4, 60] = 5.874, p < .0001; 5. R2 = .309, F[7, 57] = 3.649, p < 812 

.005; 6. R2 = .334, F[5, 59] = 5.929, p < .0001; 7. R2 = .196, F[4, 65] = 3.962, p < .01; 8. R2 = .221, 813 

F[7, 62] = 2.518, p < .05; 9. R2 = .251, F[5, 64] = 4.296, p < .005. 814 
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