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Objectives: French Guiana is a multicultural overseas territory where obesity is a major
public health problem. This study aimed to highlight the nutritional and socioeconomic
determinants of overweight and obesity in different populations in French Guiana.

Methods: A two-stage random sample of 1390 individuals aged 15 to 75 years was
surveyed by telephone, and the participants were initially screened for diabetes. Logistic
regression was fitted on the sample to adjust for potential confounding factors.

Results: Overweight and obesity were found in 54.7% of the respondents, a higher
proportion than in mainland France. There was a significant body image discrepancy in
our population, with a higher risk of obesity among single women, often immigrants from
the non-French Caribbean and South America, unemployed or low education.

Conclusions: The main factors associated with obesity were being a precariousness
immigrant; there was often a mismatch between body image and overweight/obesity,
which is a major obstacle to the improvement of dietary behaviors and lifestyle. This
information provides operational clues as to where to act and the necessary adaptations
to attempt to modify behaviors in a culturally-adapted manner.

Keywords: overweight, obesity, nutritional status, socioeconomic status, French Guiana
INTRODUCTION

French Guiana is the largest French territory, with a population of 260,000 within a land area of
86500 km2. Majority of the population resides on the coast. French Guiana is divided into 2 zones:
an area mostly covered by primary forest with restricted access (airplanes, canoes) where 15% of the
population lives and a coastal area where lie the 3 main cities Cayenne, Saint Laurent du Maroni,
and Kourou. Given its history and geography, the result of successive migration waves and the
n.org April 2022 | Volume 13 | Article 8497181
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continuous immigration from neighboring countries the
Guianese population is multicultural and multilingual: Over 20
languages are spoken (1). Medical care and prevention
campaigns are complicated by social deprivation, the inability
to read or speak the language, and different cultural
representations (2).

Overweight and obesity are a major public health issue, with its
global prevalence increasing from 27% to 47% in the past 30 years.
More than 1.9 billion and 609 million adults worldwide are
overweight or obese, respectively and this represents near 40% of
the world’s population (3). The prevalence of overweight and
obesity varies between regions. Obesity is a multifactorial
condition influenced by genetic predisposition, sedentary lifestyle,
increased food intake, energy imbalance, and psychological and
socioeconomic factors (4). Obesity has important consequences at
the individual level –through metabolic and cardiovascular diseases,
and mechanical complications— which weigh heavily on health
expenditure (5, 6). In French Guiana, the first cause of mortality is
cardiovascular diseases (7) and in particular strokes linked to
cardiovascular risk factors such as hypertension, overweight/
obesity and diabetes (8). There are major health inequality
between French Guiana and mainland France but also within
French Guiana between the socially deprived and the others (9,
10). Due to insufficient infrastructures in the territory, lack of
transport and geographical isolation there is also significant
renouncement to, and interruption of, care. This is most salient
for chronic and torpid problems: weight issues, for example.

In French Guiana, the PODIUM survey found that obesity
was prevalent in 6.4% of children, 13% of men, and 22% of
women (11). However, the survey was conducted in 2008, and
currently, there are limited data on overweight and obesity in
French Guiana. It is important to have accurate data on
overweight and obesity in French Guiana to target most at risk
populations and to adapt preventive measures and patient
management. Thus, this study aimed to estimate the incidence
of obesity and overweight in French Guiana and to highlight
their nutritional and socioeconomic determinants.
METHODS

The 2014 Health Barometer survey was conducted between April
and November 2014. The survey used telephone and computer
assistance and employed a two-stage random sample: sampling of
telephone numbers and sampling of a single respondent from
among those eligible using a telephone number. First, landline
and cell phone numbers were randomly generated. Then, one
person living in the household was randomly selected from the
eligible individuals. To be eligible, a household had to include at
least one person aged between 15 and 75 years, residing in French
Guiana, and speaking French or Creole. Confidentiality and
anonymity were guaranteed by a procedure that erased the
telephone number. The refusal rate among those contacted by
telephone was lower than in Hexagonal France (9% vs. 25%), but
a greater proportion of telephone numbers remained unreachable
(39% vs. 18%).
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The participation rate was 49%. The average duration of the
questionnaire was 37 minutes. The data were weighted using
sampling weights, taking into account the probability of drawing
the phone number, the number of eligible persons in the
household, and the number of phone lines in the household. It
was then calibrated with reference data from the 2011 French
Guiana population census by the National Institute of Statistics.
This calibration took into account age, sex, education level, and
household structure. The sample consisted of 2015 individuals
aged between 15 and 75 years.

In this study, we focused on overweight and obesity as
measured by body mass index (BMI) and included participants
aged 18-75 years. Weight and height were given over the phone
by the participant.

Ethics Approval and Inform Consent
to Participate
This study was approved by the French regulatory authority
[Commission Nationale de l’Informatique et des Libertés
(CNIL)], and further information on the survey methodology
of the Health Barometer has been published elsewhere (12). This
was a national survey and participants responded to the survey
by agreeing to the use of the survey data. Among the variables
studied were the standard variables used for metropolitan France
(tobacco, alcohol, access to screening, access to care, mental
health) supplemented by local themes (diabetes, dietary habits,
vector-borne diseases, leptospirosis, and vaccinations). The
following variables of interest, identified according to the
literature, were also studied: sociodemographic variables
(lifestyle: single, couple, or divorced, housing, place of birth,
spoken language, diplomas, professional activity, socio-
professional categories, monthly income, financial comfort),
health care utilization, subjective perceptions, and dietary
habits. Informed consent in compliance with The Declaration
of Helsinki (13).

Statistical Analysis
We first performed a descriptive analysis that explored the
sample, and then the distribution of the different variables was
compared between overweight or obese individuals and those
with normal weight. Multivariate analysis was used to adjust for
potential confounders. Bivariate analyses were performed using
Pearson’s chi-square test for data weighted using the second
order Rao-Scott correction. Significant variables in the bivariate
analysis (i.e., those with p values <0.05) were entered into the
model (the potential confounders can be seen in Appendix 1, 2).

The weight and height of the patient was asked during the
telephone interview in order to calculate the BMI.
RESULTS

Participant Characteristics
The average participant age was 38.7 years. The mean weight was
74.1 kg, and the mean BMI was 26.22 kg/m2. Anthropometric
data and age are described in Table 1. More than half of the
April 2022 | Volume 13 | Article 849718
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population was overweight or obese [54.7% (95% CI: 51.7-58)].
Specifically, 18.8% (95% CI: 16.7-21) and 35.9% (95% CI: 33-39)
of the participants were obese and overweight, respectively. The
sex distribution of male and female participants was equal, and
50% of the participants declared themselves as living in a couple.
Overall, 7.5% of the study population had self-reported diabetes,
and 20% reported having smoked at least once in their lives,
11.7% of whom reported smoking daily. The proportion of
overweight/obese participants did not differ according to sex,
but women were more affected by obesity than men (Figure 1).

The rate of overweight increased with age, but obesity was
more prevalent in the 45-65 age group than in the over-65 age
group (Figure 1). Comparison of the answers between the
participant’s perception of their weight (“much too thin”, “a
little too thin”, “about the right weight”, “a little too fat”, “much
too fat”) and the actual weight showed that a significant
proportion of overweight or obese individuals thought they
were “much too skinny”, “a little too skinny,” or “about the
right weight”. Similarly, a significant proportion of obese people
considered themselves “a little too fat” (Figure 2).

Bivariate analysis about general characteristics can be seen in
Appendix 1.

Nutritional Characteristics and
Socioeconomic Characteristics
Analysis of the number of meals eaten per day to body weight
showed a higher proportion of participants with overweight and
obesity among those eating ≤1 and 2 meals per day than among
those eating 3 meals per day (Figure 3). Those with daily fruit
consumption were less overweight or obese than those
consuming fruit less than once daily (Figure 3). Those who
consumed vegetables daily were less corpulent than those who
consumed them less than once a week (Figure 3). For physical
activity, 22.7% reported 30 minutes of physical activity (work,
travel, leisure) every day, while 24% were completely sedentary.
There was minimal difference in body size by level of weekly
physical activity (Figure 3). More than 33% of the population
reported consuming sweetened beverages at least 4 times per
week, 5.8% consumed wine more than 3 times per week (50%
consumed wine ≤1 time per week), and 13% consumed beer
several times per week (50% consumed beer ≤1 time per week).

Socioeconomic characteristics are described in Tables 2, 3.
Bivariate analysis about nutritional characteristics can be seen

in Appendix 2.

Independent Factors of Obesity
and Overweight
Being in a relationship, having the highest household income,
having diabetes, having a current or past history of smoking,
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having benefited from the minimum insertion income (aid which
aims to guarantee a minimum level of resources and facilitate the
insertion or reintegration of people with low incomes) in the past
year, professional degree, diploma, place of birth, beer
consumption, vegetable consumption, number of meals per
day, number of dinners taken per week, socio-professional
category, financial comfort, net monthly income per
household, and age were significantly different between normal
or lean and overweight or obese individuals in the bivariate
analysis and were thus included in the logistic regression model
(Tables 4, 5). Meanwhile, sex, fruit consumption, sweetened
beverage consumption, number of breakfasts and lunches eaten
per week, and weekly frequency of physical activity of at least 30
minutes were not significant (Appendix 1, 2).
DISCUSSION

Despite their profound health and economic impact, overweight
and obesity are not sufficiently studied in French Guiana. In this
survey, 54.7% of the participants were overweight or obese
(overweight, 35.9%; obese,18.8%) and obesity was more
prevalent in the 45-65 age group than in the over-65 age
group., a significant proportion of obese people considered
themselves “a little too fat”. Women were more frequently
affected by obesity. People who were overweight or obese were
more often those who consumed vegetables the least frequently.
Risk factors associated with obesity included low education,
immigration, and diabetes. In France, overweight and obesity
are prevalent in 49.3% and 17.2% of individuals, respectively
(14). In neighboring Brazil, the prevalence rate of obesity in 2014
was 20.7% (15), and the prevalence of overweight was as high as
70% in the poorest neighborhoods in the north (16). The
prevalence of obesity in the Latin American adult populations
has high variability, ranging from 9.9% up to 35% (17). In
Mexico City, the prevalence of overweight and obesity among
women is over 73%, the prevalence of obesity among latin
american women living in the united states is over 40% (18).
In chili we noticed the prevalence of obesity was 18.1% of men
and 27.5% of women (19). A study realized in Surinam showed
22% of obesity in 2016, and a higher risk of becoming obese
when we are a woman and being married (20).

Comparison between body size and body image showed that a
significant proportion of people with a normal weight or
overweight considered themselves “a little too thin”, while
people who were obese considered themselves “a little too fat”.
Although, there may be a degree rationalization to reduce
cognitive dissonance, this mostly raises important issues on the
cultural perceptions of overweight and obesity in the Guianese
TABLE 1 | Description of weighted quantified factors.

Variables Mean Standard deviation Minimum Maximum First quartile Median Third quartile

Age 38.70 13,91 18 75 27 37 48
Weight 74.10 15,44 35 195 64 73 83
Height 168.24 10,42 120 195 161 168 175
BMI 26.22 5,34 13,67 59,17 22.97 25.4 28.69
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population. According to the health belief model, if persons do
not recognize an issue as a problem, aiming to change their
behavior will be a challenging enterprise; Furthermore, if social
norms do not perceive overweight as pathological or esthetically
less beautiful, social cognitive theory would also suggest
changing eating behaviors might also be difficult (21, 22). A
2014 study in the French West Indies showed that out of 10
overweight participants, 4 participants perceived themselves as
Frontiers in Endocrinology | www.frontiersin.org 4
having a normal body weight. Meanwhile, 6 out of 10 patients
claimed that no health professional ever told them they were
overweight before (23).

Medical information on obesity can improve the patient’s
perception of his or her obesity, but this information is not
provided in French Guiana due to the very low number of
nutritional specialists (24). In this study, women belonging to
the Creole community were more likely to underestimate their
A

B

FIGURE 1 | BMI of the participants. (A) BMI according to sex. (B) BMI according to age.
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body weight. One study showed that women of black and
Hispanic ethnicity only reported body image discrepancy when
they were overweight (25). In some cultures, being overweight is
a sign of fertility in women and can also be a canon of beauty
(26). In black South African community, being overweight,
regardless of sex, is seen as a way of affirming important social
status (26).

Women tended to be more obese or overweight than men.
Notably, the proportion of obese participants was higher among
women than among men. In contrast, overweight tended to be
more prevalent in men, but the difference was not significant.
The higher proportion of obese women can be explained by
pregnancies. The fertility rate in 2014 was 2.56 (27), and
pregnancy increases the risk of obesity. In addition, there are
many single-parent families in French Guiana. These parents
raise several children alone with little time for self-care and to
perform physical activities. In the context of increasing obesity
prevalence, there are nevertheless widespread micronutrient
deficiencies in pregnant women, which have long been
overlooked and are often associated with obesity (28).
Associations between micronutrient deficiencies and obesity
have been reported in various populations, and such
deficiencies may affect leptin and insulin metabolisms.
Micronutrient deficiency –hidden hunger—may impair
appetite regulation and energy metabolism and some
intervention studies have shown that correcting them was
associated with appetite regulation (29).

Another important factor influencing weight is physical
activity (30). In this study, there was an equal proportion of
participants who reported having and not having daily physical
activity. Thus, we were unable to assess the influence of physical
activity on body weight. This is probably because of the lack of a
Frontiers in Endocrinology | www.frontiersin.org 5
detailed assessment on the type of activity performed and the
intensity of these activities.

The multivariate analysis identified being in a relationship,
having diabetes, and being a smoker were independent factors
associated with overweight and obesity.

In French Guiana, food insecurity is associated with a greater
probability of obesity among those living with partners, married
women, and widows than in never-married women (31). The higher
risk of being overweight among individuals in a relationship can be
explained by the inducement to eat (32). At the socioeconomic level,
just under half of the population was born in French Guiana. Nearly
17% of the respondents were from the non-French Caribbean
territories, and 14.8% were from South America, highlighting the
importance of immigration in our territory. More than a third of
our population had no diplomas, and 23% were unemployed. The
socio-professional categories were essentially represented by
employees and workers. Smoking is known to have an appetite
suppressant effect, and nicotine increases resting energy expenditure
(33). Only half of the population ate 3 meals a day and breakfast was
the most often missed meal, with 11.2% of the population never
eating breakfast. Not eating breakfast has been associated with a
higher risk of overweight and obesity (34, 35).

In the multivariate analysis, only eating 4 or more meals per
day was significant and seemed to have a protective against being
overweight. However, information on the nutritional quality of
meals and their proportions were not available. Participants who
reported eating more than 4 times a day probably eat better
quality meals and in lower quantity than those who ate 3 meals a
day. The timing of food intake can also affect weight regulation
(36). In addition, food intake frequency is inversely associated
with BMI, with eating frequency having an inverse relationship
with body weight (37).
FIGURE 2 | Body image according to BMI. Wts, way too skinny; altt, a little too thin; Gw, quite the good weight; Altb, a little too big; Wtb, way too big.
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In total, 28%and 30.9% of the participants reported
consuming fruit and vegetables once a day, respectively, thus
falling far short of the recommendation to eat at least 5 fruits and
vegetables per day. Weekly vegetable consumption was a
significantly factor in bivariate analysis but not in multivariate
analysis consistent with to the financial difficulties that lead
patients to buy cheaper –often highly caloric— products than
vegetables, which are very expensive in French Guiana (10). We
could not assess the impact of the consumption of sweetened
Frontiers in Endocrinology | www.frontiersin.org 6
beverages on obesity because the type of sweetened beverages
and its quantification could not be realized. More than a quarter
of the population surveyed consumed sweetened beverages daily.
Increased consumption of sweetened beverages is associated with
an increase in body size. Increased consumption of sweetened
beverages during childhood or adolescence could even predict
weight gain in adulthood (38).

The proportion of overweight or obese people was
significantly higher in those from the non-French Caribbean
and South American nations, those who received the Solidarity
Income (Revenu de Solidarité Active, whichensures a minimum
level of income for people without resources)in the past year,
those who were physically active, those with no diploma, those
who were employed, considering that financially “it’s difficult”,
having a net monthly household income between 600 and 2400
A B

DC

FIGURE 3 | Nutritional characteristics. (A) BMI according to the frequency of meals per day. (B) BMI according to the frequency of fruit consumption per week.
(C) BMI according to the frequency of vegetable consumption per week. (D) BMI according to the number of physical activity sessions of at least 30 minutes.
TABLE 2 | Description of binary socioeconomic factors.

Living as a couple 50.2%
Asset Solidarity Income [RSA :Revenue de Solidarité Active] 15.6%
Supplemental health insurance 21.8%
April 2022 | Volume 13 | Article 849718
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TABLE 3 | Description of binary socioeconomic factors.

Housing

House Appartementsinblocks Privateappartement «Carbet»
60% 26.5% 9.4% 3.3%

Place of birth

French
Guiana

Caribbean (except French
WestIndies)

SouthAmerica MainlandFrance French overseas
territories

Others

48,7% 17.1% 14.6% 11.3% 5.5% 2.7%
Spoken language

French French lexified
creole

Portuguese English-lexifiedcreole Others English AmerIndians Spanish

55% 22% 8.9% 7.6% 2.4% 1.6% 1.3% 1.2%
Diplomas

Noneor9th grade 2yearsafterthe8thgradeandthe9thgrade Hight school degree and
1oneat4yearsafter

Master
degreeandmore

Don’tknow

40.8% 28% 23.7% 6.3% 1.2%
Professionnal activity

Employed Unemployed Stayedathome Student Re-
retirementandretirement

Other

53.3% 23.3% 8.4% 7.7% 6% 1.1%
Socio-professional categories

Employees Unknown Workers Technicians Managers
41.5% 27.7% 17% 8.6% 7.6%

Monthly income
Not
known

Lessthan1000euros 1000-1500euros 1500-2000euros 2000-3000euros 3000-4500euros Morethan4500euros

12.4% 15.8% 18.2% 16.2% 21.9% 8.8% 6.7%
Financial comfort

NotKnown «Confortable» «it’sok» «it’sshort» «It’sdifficult» «withdebts»
0.4% 15.8% 36.7% 20.5% 20.7% 5.9%
Frontiers in Endocrinology |
 www.frontiersin.org
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Carbet, small informal wooden house open to the outside without water or electricity.
TABLE 4 | Logistic regression results (OR>1).

Variables OR IC95%

Being in a relationship 1.36 1.011.84
Have the highest household income 1.08 0.80 1.45
Being diabetic 2.44 1.40 4.25
Have benefited from RSA last year 1.27 0.83 1.93
Have no diploma or 9th grade 2.46 1.42 4.27
Have High school degree 1.13 0.59 2.17
Have professional High school degree 2.19 1.10 4.36
2 years after the 9th grade 1.68 0.92 3.07
2 years after the 8th grade 1.22 0.70 2.10
Place of birth « other » 1.24 0.56 2.72
Place of birth: French overseas departments 1.10 0.59 2.04
Place of birth: French Guiana 1.02 0.64 1.63
Consumption of vegetables 4 to 6 times per week 1.39 0.96 2.02
Consumption of vegetables never or less than once a week 1.43 0.90 2.28
Daily Vegetable Consumption 1.11 0.77 1.59
Never dine 1.76 0.71 4.35
Dinner less than once a week 1.17 0.50 2.78
Financial comfort: “it’s okay” 1.18 0.80 1.74
Financial comfort: “it’s short” 1.46 0.95 2.23
Financial comfort: “not without running into debt” 1.57 0.75 3.31
Financial comfort: “it’s difficult” 1.75 1.08 2.83
Age from 46 to 65 years 1.20 0.86 1.67
Age ≤ 25 years 1.15 0.73 1.79
Fruit consumption 4 to 6 times per week 1.18 0.80 1.75
13 | Artic
OR, Odd Ratio; RSA, Asset Solidarity Income.
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euros. Meanwhile, the proportion of people of normal weight
individuals was higher in those with a net monthly household
income of <600 euros or >2400 euros.

Multivariate analysis identified having no diploma and
having a vocational high-school degree to consider that
financially “it is difficult”. Being unemployed, a student, or a
homemaker was associated with a lower risk of being overweight
or obese. The lower risk of being overweight among homemakers
could be explained by the possibility of having more physical
activity from housework (more time preparing meals) and being
more economically comfortable. A Canadian study showed that
a high level of education was protective against the risk of
obesity. Further, immigrant status was inversely associated
with the risk of obesity, in contrast with the trend in our
study. However, it should be noted that migrant populations
differ between Canada and French Guiana. In a recent study
realized in one hundred seventy-six Latin American cities within
eight countries (Brazil, Chile, Colombia, Costa Rica, El Salvador,
Guatemala, Mexico and Peru) we observed protective from
obesity for women whereas for men it was only if the city had
a high level of development (39).

The limitations of this study include the lack of precise
assessments on the nutritional quality of meals and the
proportion of food consumed and the lack of a concise
definition of physical activity. The study was limited to French
and Creole speaking populations, which excluded other common
population groups from Brazil, Suriname, or Guiana. The weight
and height being declared by the patient on the phone, it is
possible that the weight is sometimes underestimated. Despite
these limitations, to our best knowledge, this is the first study to
explore population characteristics that may influence body
weight in French Guiana. Further, this is the only second study
Frontiers in Endocrinology | www.frontiersin.org 8
to estimate the prevalence of overweight and obesity in French
Guiana. A more detailed study on the nutritional plan and on the
lifestyle of the patients with an approach on the perception of the
disease and its body must be carried out in order to set up
personalized strategies according to the territory, the ethical and
social origins of the patients.
CONCLUSION

Overweight and obesity was widespread affecting 54.7% of the
study population. There was a significant body image discrepancy,
with a higher risk of obesity among women, immigrants,
unemployed, and with low education. The nutritional balance
was poor, with little consumption of fruits and vegetables and an
inadequate distribution of meals, particularly the absence of
breakfast. Information on balanced nutrition and the
importance of regular physical activity is necessary, and this
should be targeted to the least educated and most precarious
populations. Importantly, preventive measures against obesity and
overweight should be adapted to each population to take in to
account local representations. Finally, advising people to eat
healthy food will fail if they cannot afford it; efforts should be
made to reduce the costs of fresh fruits and vegetable, which
remain far too expensive for the socially deprived.
DATA AVAILABILITY STATEMENT
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TABLE 5 | Logistic regression results (OR<1).

Variables OR IC95%

Being or having been a smoker 0.68 0.48 0.96
Professional status «other » 0.55 0.16 1.90
Being unemployed 0.62 0.41 0.93
Being a student 0.22 0.11 0.44
Stay at home 0.45 0.25 0.82
Being retired or pre-retired 0.90 0.44 1.82
3 years after Hight school degree 0.82 0.46 1.48
Master degree and more 0.67 0.38 1.18
Technologic High school degree 0.93 0.42 2.06
Place of birth: Caribbean except French West Indies 0.84 0.48 1.48
Place of birth; mainland France 0.72 0.40 1.27
Eating 2 meals a day 0.86 0.49 1.52
Eating 3 meals a day 0.95 0.53 1.67
Eating 4 or more meals a day 0.43 0.20 0.93
Dinner 4 to 6 times a week 0.69 0.38 1.27
Dinner every day 0.76 0.47 1.23
Age over 65years 0.60 0.24 1.48
Fruit consumption per week never or less than once 0.94 0.63 1.41
fruit consumption; every day 0.85 0.59 1.22
Consumption of sugary drinks 4 to 6 times per week 0.82 0.53 1.29
Never consume sugary drinks 0.97 0.60 1.57
Consumption of sugary drinks less than once a week 0.73 0.49 1.09
consumption of sugary drinks: every day 0.85 0.60 1.20
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APPENDIX 1 BIVARIATE ANALYSIS
GENERAL
CHARACTERISTICS

Variables p n

Age 0.0000 1755
Sex 0.6780 1755
Leaving as a couple 0.0222 1755
Diabetes 0.0000 1754
Tabagism (Actual or not) 0.0112 1755
Frontiers in Endocrinology | www.frontiersin.o
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APPENDIX 2 BIVARIATE ANALYSIS OF
NUTRITIONAL
CHARACTERISTICS

Variables p n

Number of meals per days 0.0053 1748
Number of diners per weeks 0.0074 1750
Frequency of consumption of fruits per weeks 0.4027 1748
Frequency of consumption of vegetables per weeks 0.0270 1748
Frequency of physic activities “of at least 30 min “per weeks 0.7992 1755
Frequency of consumption of sugary drinks per weeks 0.1775 1752
Frequency of consumption of wine per weeks 0.3682 1585
Frequency of consumption of beers per weeks 0.0436 1584
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