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Understanding the relationship between Food Insecurity, Excess Body Weight,
and Mental Health among Latinos in California. 2014

Entendiendo la relacion entre la Inseguridad Alimentaria, Exceso de Peso y Salud
Mental en la Poblacion Latina en California. 2014

Sulochana Basnet' y Tatiana Martinez-Jaikel ®

Abstract: Objectives: 1) To determine the association between food insecurity and excess body weight
among Latinos in California, and whether it differs by gender. 2) To examine the role of psychological distress
as a mediator in this relationship. Material and Methods: A cross-sectional analysis was conducted in adults
participating in the California Health Interview Survey in 2014, who self-reported as Latinos (n=3779). Using
logistic regression, we examined the associations of interest while controlling for key covariates. Results: Food
insecurity was positive and significantly associated with excess body weight in Latino women, but not men.
Psychological distress was positively associated with food insecurity, but not with excess body weight.
Conclusions: Psychological distress did not appear to be a mediator in the food insecurity-body weight
association in this sample. More studies are needed to fully understand the relationships among mental
health, obesity and food insecurity.

Keywords: obesity; food insecurity; mental health; Latino ethnicity

Resumen: Objetivos: 1) Determinar la asociacion entre la inseguridad alimentaria y el exceso de peso
corporal entre los latinos en California, asi como, si esta relacién difiere segun el género. 2) Examinar el papel
del malestar psicolégico como mediador en esta relacion. Materiales y métodos: Se realizd un analisis
transversal con las personas adultas que se autodefinieron como latinos en la Encuesta de salud de California
en el 2014 (n = 3779). Usando la regresion logistica, se examinaron las asociaciones de interés mientras se
controlaron las covariables clave. Resultados: La inseguridad alimentaria se asoci6 positiva y
significativamente con el exceso de peso corporal en las mujeres latinas, pero no asi en los hombres latinos.
El malestar psicoldgico se asocid positivamente con la inseguridad alimentaria, pero no con el exceso de peso
corporal. Conclusiones: El distrés psicoldgico no parece ser un mediador en la asociacion entre la inseguridad
alimentaria y el exceso de peso en esta muestra. Se necesitan mas estudios para comprender completamente
la relaciéon entre la salud mental, el exceso de peso y la inseguridad alimentaria.
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Researchers have recognized the coexistence of food insecurity and excess body weight, especially
among women (Adams, Grummer-Strawn, & Chavez, 2003; Kac, Pérez-Escamilla, Moura da Silva, &
Schlussel, 2013; Pan, Sherry, Njai, & Blanck, 2012; Townsend, Peerson, Love, Achterberg, & Murphy,
2001). The relationship between food insecurity and excess body weight in relation to race/ethnicity
has also been found. For example, a study that used California Women's Health Survey found that
food insecurity was associated with an increased likelihood of obesity, and this risk was greatest in
non-White participants (Adams et al., 2003).

The direction of the association between food insecurity and obesity in women has not yet been
established (Institute of Medicine, 2011). The more common assumption has been that food
insecurity leads to obesity, however, there are several studies that suggest that the relationship
between food insecurity and obesity may be bidirectional. Behavioral factors such as, diet and
exercise have been proposed as mediators of this relationship (Gortmaker et al., 1993; Martinez
Jaikel, 2017; Sobal & Stunkard, 1989), but other additional factors might explain this relationship, for
example, depression and anxiety.

Both food insecurity and excess body weight have been associated with depression and anxiety
(Becerra, Sis-Medina, Reyes, & Becerra, 2015; Castafieda et al., 2016; de Wit et al., 2010; Hadley &
Patil, 2006; Heflin, Siefert, & Williams, 2005; Luppino et al., 2010; Whitaker, Phillips, & Orzol, 2006).
Hence, depression and anxiety may partially explain this relationship. However, we lack evidence on
whether depression and anxiety themselves explain the relationship between food insecurity and
excess body weight. Our study aims to understand the relationship between food insecurity, excess
body weight and psychological distress in the Latino population in California using data from the
2014 California Health Interview Survey (CHIS). Based on our conceptual model (Figure 1), we present
three hypotheses. First, food insecurity will be associated with excess body weight in the Latino
population (Hypothesis 1). Second, the direction of the relationship between food insecurity and
excess body weight will vary by gender (Hypothesis 2). Finally, psychological distress will mediate
the relationship between food insecurity and excess body weight (Hypothesis 3).
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Food insecurity is defined as “limited or uncertain availability of nutritionally adequate and safe foods
or limited or uncertain ability to acquire acceptable foods in socially acceptable ways” (United States
Department of Agriculture, 2014, p. 6). Food insecurity may have negative health consequences such
as obesity, anxiety, depression, and poor pregnancy outcomes (Franklin et al., 2012; Institute of
Medicine, 2011; lvers & Cullen, 2011).

In 2014 in the United States (U.S.), 17.4 million households (14%) were food insecure and Black and
Hispanic households were at the greater risk of food insecurity (Coleman-Jensen, Gregory, & Singh,
2014). In the CHIS of 2011 and 2012, around one in four Latino adults (26.8%) reported being food
insecure, which was significantly higher than overall food insecurity in California (14.9%) (UCLA
Center for Health Policy Research, 2012). Food security can also be also influenced by assistance
program like Supplemental Nutrition Assistance Program (SNAP) program. The SNAP is a national
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assistance program in the U.S. that aims to improve food security in the households with low-income
(Kaiser et al., 2015).

Overweight (BMI >25 kg/m?) and obesity (BMI >30 kg/m?), which is defined as excess body weight
in this study, is a global health problem. In the U.S., the prevalence of obesity has largely increased
over the past decades, especially among minority and low-income groups, including the Latino
population (Flegal, Carroll, Kit, & Ogden, 2012; World Health Organization, 2015). Excess body weight
has negative health and psychosocial consequences such as cardiovascular disease, depression and
anxiety (Azarbad & Gonder-Frederick, 2010; World Health Organization, 2015).

Food insecurity and excess body weight coexists, especially among women. Mechanisms that have
been suggested to explain the relationship between food insecurity and excess body weight include
limited access to healthy and affordable foods in low income neighborhoods, fewer resources to
practice physical activity, limited access to health care, and greater levels of stress, depression and
anxiety (Franklin et al., 2012; Ivers & Cullen, 2011). For example, Becerra and colleauges used the
2007, 2009, and 2011-2012 CHIS to evaluate whether low food security and very low food security
were significantly associated with past-month serious psychological distress (SPD) among Hispanic
adults living in poverty (<200% of the federal poverty level) (Becerra et al., 2015). These authors
found that food insecurity in the Hispanic population was significantly associated with past-month
serious psychological distress (SPD). Also, Heflin and collaborators (2005) showed that household
food insufficiency has potentially serious consequences for low-income women's mental health. A
study aimed to determine the association of individual-level food insecurity with mental health
status across all global regions concluded that food insecurity was associated with poorer mental
health and specific psychosocial stressors across global regions independent of socio-economic
status (Jones, 2017). Hadley & Patil (2006) suggested three possible explanations for the relationship
between food insecurity and depression and anxiety: first, food insecurity may be related to “poor
diets” which in turn may lead to anxiety and depression. Second, food insecurity may produce
feelings of inequality, which in turn may increase anxiety levels, and third women in that study, may
have used expressions of food insecurity, as a way to manifest anxiety and stress.

In contrast, the evidence has shown mixed results (Kodjebacheva, Kruger, Rybarczyk, & Cupal, 2015)
with regard to the relationship between depression and excess body weight; it seems to be that the
relationship between depression/depressive mood and excess body weight may depend on gender,
the severity of the excess body weight, race and age (Kodjebacheva et al., 2015; Onyike, Crum, Lee,
Lyketsos, & Eaton, 2003). For example, Onyike et al. (2003) found that obesity was associated with
past-month depression in women but was not significantly associated in men. Additionally, they
suggested that obesity is associated with depression mainly among persons with severe obesity.

Stress and poor mental health may lead to excess body weight through different mechanisms
(Kodjebacheva et al., 2015). First, stress-induced hormonal and metabolic changes may lead to
higher levels of cortisol, which may, promote the accumulation of abdominal fat (Adam & Epel, 2007).
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Second, negative emotions may lead to unhealthy eating behaviors, such as higher consumption of
sugar and energy-dense foods. A 2016 study in Costa Rica found that both food insecurity and excess
body weight led women to feelings of discouragement. In turn, discouragement resulted in anxiety,
which women perceived caused them to lose control and want to eat even without being hungry,
especially foods that were sweet and high in carbohydrates and energy (Martinez-Jaikel & Frongillo,
2016). Finally, another possible explanation is that people who feel depressed may lose their
motivation for practicing physical activity (Stults-Kolehmainen & Sinha, 2013).

We conducted a secondary analysis of the public use database of CHIS, 2014 that pertains to adults.
The CHIS is a cross-sectional population health telephone survey that was conducted every other
year between 2001 and 2011. When it became an annual survey, the data was collected continually
over a 2-year cycle. The CHIS sample is representative of California’s non-institutionalized persons
living in households. The sample design aims to 1) provide estimates for large, medium and small
counties of the state, as well as, 2) provide estimates of the entire population of California, including
its major racial and ethnic groups and several racial and ethnic subgroups. To accomplish both
purposes, this survey uses a dual-frame, multi-stage sample design. It uses a dual-frame random
digit dial (RDD) technique (i.e. it includes both traditional landline RDD and cell phone RDD
sampling frames) to get a sample of telephone numbers in each geographic area. During the 2014
CHIS, the RDD sample was designed with 80% landline and 20% cellular phone numbers. The survey
used 44 geographic areas, 41 of which were individual counties. The remaining three geographic
areas were comprised of the state’s 17 smaller counties. These 44 geographic areas are
representative of the entire state because all 58 counties of the state were included in the survey.
To provide sub-county estimates for survey results, some counties (San Diego, Calaveras, Siskiyou,
and Tuolumne) were oversampled. As a multi-stage sample design, the survey first selected
residential telephone numbers to sample households from each geographic area, and, second,
randomly assigned one adult of each selected household to answer the questionnaire (UCLA Center
for Health Policy Research, 2012).

Our analytic sample was restricted to CHIS respondents who self-identified as Latino. The U.S. Office
of Management and Budget (OMB) defines "Hispanic or Latino" as “a person of Cuban, Mexican,
Puerto Rican, South or Central American, or other Spanish culture or origin regardless of
race”(United States Census, 2018). Missing data on items were minimal because the CHIS used two
imputation procedures to fill in missing responses for items needed for weighting the data (see
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http.//healthpolicy.ucla.edu/chis/Pages/default.aspx for additional information). After the
imputation procedures, our sample size was 3,793. We deleted 14 missing values (0.37% of the
total population) using case-wise deletion, all of which were on the variable measuring severe
psychological distress (SPD) in the last month. Our final sample size totaled 3,779.

The data collection was conducted by Westat—a private firm specializing in statistical research and
large-scale surveys—under contract with the UCLA Center for Health Policy Research. The data
were collected between February 2013 and early January 2015, with half of the interviews
conducted in 2013 and half in 2014. The 2014 CHIS survey was conducted in many languages—
English; Spanish; Chinese, including Cantonese and Mandarin; Vietnamese; Tagalog and Korean—
with the purpose of representing the diversity of the entire California population in the survey. The
2014 CHIS includes questions that are shared across age groups and other questions that are
specific for each age group: children, adolescents and adults. An average adult interview was
completed in around 36 minutes.

Excess Body Weight: Respondents self-reported their height and weight, which was then used to
construct a measure of BMI. We categorized respondents as having excess body weight if their BMI
was > 25kg/m?.

Household Food Insecurity: The CHIS assessed household food security using the six-itemed tool
which is a short form of the United States Department of Agriculture Household Food Security
Module (Blumberg, Bialostosky, Hamilton, & Briefel, 1999). According to CHIS protocol, study
participants who were above 200% federal poverty level (FPL), was coded as “food secure”. People
living below 200% of the FPL were asked the following questions that refer to the past 12 months.
1) “The food that (I/we) bought just didn't last, and (I/we) didn’t have money to get more; 2) “(I/We)
couldn't afford to eat balanced meals ; 3) “In the last 12 months, did you or other adults in your
household ever cut the size of your meals or skip meals because there wasn’'t enough money for
food?”; 4) "How often did this happen?”; 5) “In the last 12 months, did you ever eat less than you
felt you should because there wasn’'t enough money to buy food?”; and 6) “In the last 12 months,
were you ever hungry but didn't eat because you couldn't afford enough food?”. Responses of
'sometimes true’, ‘often true’ to questions 1 and 2, ‘almost every month’, ‘'some months but not
every month’ to question 4 and 'yes' to questions 3, 5 and 6, were coded as affirmative. Each
affirmative response was scored as “1". The six items were summed, and the households were
classified as: less than two affirmative responses indicated food security and two or more, food
insecurity. The scale demonstrated good internal reliability (Cronbach’s o = 0.94).
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Severe Psychological Distress (SPD): The self-reported Kessler-6 (K6) scale was used to measure SPD
in the last month. This validated scale (Kessler et al., 2002) contains 6 questions about anxiety and
depressive symptoms during the past month: 1) “About how often during the past 30 days did you
feel nervous?”; 2) “During the past 30 days, about how often did you feel hopeless?”; 3) “"During the
past 30 days, about how often did you feel restless or fidgety?”; 4) "How often did you feel so
depressed that nothing could cheer you up?”; 5) “"During the past 30 days, about how often did you
feel that everything was an effort?”; 6) "During the past 30 days, about how often did you feel
worthless?” The response categories ranged from 1= "all of the time" to 5=" none of the time." The
six items are summed to yield a number between 0 and 30 (Cronbach’s a = 0.84). The K6 score of
>13 was operationalized as a serious mental illness (Prochaska et al., 2012).

Other covariates: Age was a continuous variable measured in years. Gender was self-reported (male
versus female). Latino ethnicity was defined as Mexican or other Latino ethnicities. Marital status
was categorized as living with a partner or not living with a partner. Working status was coded as
employed or unemployed. Educational attainment was categorized as less than high school, high
school, or more than high school. Participation in a food stamp program or SNAP was coded as yes
versus no.

Analyses were survey- weighted and conducted using Stata version 14.1 (StataCorp,L.P., 2016).
Descriptive statistics are presented as means and standard errors (se) or percentages. To determine
the distribution of food security and food insecurity by each population characteristics, we
conducted bivariate analyses. We estimated the association between food insecurity and excess
body weight using logistic regression after adjusting for potential confounders: marital status,
educational attainment, age, participation in SNAP, ethnicity, working status and country of birth.
In Model 1, we tested for moderation, which examines if the relationship between food insecurity
and excess body weight varies by gender. We included the variable female and an interaction term
between gender and food insecurity (female x food insecurity). In Model 2, we additionally included
psychological distress to examine its role as a mediator in the relationship between food insecurity
and excess body weight. Because mediation analysis includes testing the relationship between
independent and dependent variable, accounting for the influence of a third variable (Lockwood,
DeFrancesco, Elliot, Beresford, & Toobert, 2010), Stata’s khb command was used to compare the
estimated coefficients between both models and perform the Sobel Test when assessing mediation.
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_ 4. Results

4.1 Sample Characteristics

One-quarter of our study sample were food insecure (Table 1), and about 74% reported excess
body weight. The mean score in the K-6 scale was 4.1. On average, 12% of the sample received
food stamps benefits. Slightly more than half of the sample were women; the mean age of
respondents was around 38 years old. Most respondents were of Mexican descent, lived with a
partner, and were employed full-time. Around 66% of the population surveyed had a high school
diploma or a higher education.

Table 1

Sample’s characteristics of Latino Population (n= 3,779). Weighted Data,
California Health Interview Survey, 2013-2014.

Variables Mean (se) Percentage (%)
INDEPENDENT VARIABLE
Food Security Status
Food Secure 75.0
Food Insecure 25.0
DEPENDENT VARIABLE
Not excess body weight ( BMI<25) 26.7
Excess Body Weight (BMI >25) 733
MEDIATOR
Psychological Distress in the last month 4.1(0.13)
CONTROL VARIABLES
Female 50.4
Age, years 38.7 (0.30)
Latino Ethnicity
Mexican 79.5
Other 20.5
Marital Status
Living with partner 55.7
Not living with a partner 443
Place of Birth
u.s. 442
Outside U.S. 55.8

SOCIO-ECONOMIC
Working Status
Employment 62.3
Unemployed 337
Educational attainment
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Variables Mean (se) Percentage (%)
Less than High School diploma 339
High School Diploma 293
More than High school 36.8
Food Stamp Participation, Yes 12.1

Notes: Means and standard errors are presented for continuous variables; percentages are shown for
categorical measures.
Source: Own Elaboration, 2015

4.2 Bivariate Analysis

We found significant differences between the mean score of psychological distress in the last 30
days at the two different levels of food insecurity (3.6 food security vs 5.6 food insecurity, p<0.05)
(Table 2). We did not find any significant differences in average BMI at different food insecurity
levels. We found significant differences in food insecurity with most of the control variables, except
with age, marital status, and Latino ethnicity. There were more women experiencing food insecurity
than men (50.4% vs 40.7%). There were more food insecure people unemployed than food secure
people are (41.9% vs 31.3%). People with food security had higher educational attainment than
food insecure ones (41.5% vs 22.8%). More people with food insecurity participated in a SNAP than
food secure people (24.1 % vs 8.1%).
Table 2

Bivariate associations by food insecurity levels. Latino Population (n= 3,779).
Weighted Data, California Health Interview Survey, 2013-2014.

Variables Food Security Food Insecurity
% or Mean (se) % or Mean (se)
DEPENDENT VARIABLE
Not excess body weight ( BMI<25) 27.7 23.6
Excess Body Weight (BMI >25) 723 76.4
MEDIATOR
Psychological Distress in the last month ® 3.6(0.1) 5.6 (0.3)
CONTROL VARIABLES
Gender
Female 474 504
Male 52.6 40.7
Age, years 38.7(0.5) 38.6(0.7)
Latino Ethnicity
Mexican 79.4 79.8
Other 20.6 20.2
Marital Status
Living with partner 55.6 56.3
Not living with a partner 44.4 437
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Variables Food Security Food Insecurity

% or Mean (se) % or Mean (se)

Place of Birth?
us. 50.6 25.2
Outside U.S. 494 55.8
SOCIO-ECONOMIC
Working Status ?

Employment 68.7 58.9
Unemployed 313 41.9
Educational attainment @
Less than High School diploma 293 47.5
High School Diploma 29.2 29.7
More than High school 41.5 22.8
Food Stamp Participation ?
Yes 8.1 24.1
No 91.9 75.9

¥ Chi-square, p<0.05
b F-Test, p<0.05
Source: Own Elaboration, 2015

4.3 Multivariate Regression Analysis

The relationship between food insecurity and excess body weight was positive and significant
among women, but not significant among men after adjusting for marital status, educational
attainment, age, participation in SNAP, Latino ethnicity, working status and country of birth (Table
3, Model 1). Additionally, after controlling for marital status, educational attainment, age,
participation in SNAP, Latino ethnicity, working status and country of birth, food insecurity was
inversely associated with the predicted probability of excess body weight for men, though this
relationship was not significant. In contrast, for food insecure women the predicted probability of
excess body weight was higher than for food secure women. We found a crossover effect; i.e., the
slope of the relationship for men is negative, while for women it is positive (Figure 2).
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Figure 2

Level of predicted excess body weight by food insecurity or food security for male
and female. Latino Population, California Health Interview Survey, 2013-2014

0,78
0,76 -
0,74 -
0,72 - —+—Male

0,7 - —=—Female
0,68
0,66 -

Excess Body Weight

0,64 -
0,62 -
0,6 -

0,58 T T 1
Food Secure Food Insecure

Notes: Adjusted by marital status, educational attainment, age, participation in SNAP, Latino
ethnicity, working status and country of birth.

Source: Own Elaboration, 2015

To test whether psychological distress is a mediator, we estimated a regression model, and
psychological distress was positive and significant associated with food insecurity (b=2.36, se=0.44,
p=0.01); however, Model 2 shows that the variable psychological distress in the last month is not
statistically significant. In other words, psychological distress was not related to excess body weight
i.e. it was not working as a mediator in the relationship. The Sobel Test confirmed our results: the
difference between Model 1 (reduced model) and Model 2 (full model) was not statistically
significant.
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Table 3

Coefficients from Logistic Regression Models predicting excess body weight for Latino
Population (n= 3,779), Weighted Data, California Health Interview Survey, 2013-2014

Variables

Excess Body Weight

Model 12
b(SE)

Model 2 ©
b(SE)

INDEPENDENT VARIABLE
Food Security Status
Food Secure ©

Food Insecure -0.31(0.30) -0.36(0.32)
CONTROL VARIABLES
Age, years 0.02 (0.00)** 0.02(0.00)*
Latino Ethnicity
Mexican © -—-- -—--
Other -0.29(0.16) -0.30(0.16)
Marital Status
Living with partner© ---- ----
Not living with a partner -0.38(0.15)* -0.39 (0.15)*
Place of Birth?
us.c -
Outside U.S. -0.13 (0.16) -0.12(0.16)
SOCIO-ECONOMIC
Working Status
Unemployed © ---- ----
Employment 0.19(0.15) 0.21 (0.15)
Educational attainment
Less than High School diploma © -—-- -—--
High School Diploma -0.50 (0.16 )** -0.47(0.17)*
More than High school 0.61(0.20)** -0.59 (0.20)*
Food Stamp Participation
NO C.
Yes 0.42(0.25) 0.43(0.26)
MODERATOR
Female ¢ -0.56 (0.15)** -0.57(0.15)**
Female X Food Insecurity 0.77(0.36)* 0.79(0.37)*
MEDIATOR
Psychological Distress in the last month -—-- 0.018(0.02)
Intercept 1.14(0.31) 1.05(0.32)

2@ Adjusted for marital status, educational attainment, age, participation in SNAP, Latino ethnicity, working status and

country of birth.
b Model 1 adding psychological distress in the last month
¢ Reference Group
4 Men is the reference group
*p<0.05 **p< 0.01
Source: Own Elaboration, 2015
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We examined the relationship between food insecurity, psychological distress and excess
bodyweight in Latino populations in California. Overall, there was no relationship between food
insecurity and excess body weight in the Latino populations, but we found this relationship among
Latinas (Hypothesis 1). Thus, as we hypothesized (Hypothesis 2) the relationship between food
insecurity and excess body weight varies by gender. We found that psychological distress was
related to food insecurity but not with excess body weight; hence, we did not found any evidence
for mediation (Hypothesis 3).

According to United States Department of Agriculture (USDA), in 2014 about 22.4% of Latino
population were food insecure in the U.S (USDA, 2014). This is consistent with our study, in which
around 25% of the people had food insecurity but significantly higher than the US average (14%) (
Rabbit, Coleman-Jensen, Gregory & Singh (2016). As reported by the US Department of Health and
Human Service, 78.8% of women with Hispanic origin were overweight or obese between 2013
and 2018. Our study also had similar findings (74%) (National Center for Health Statistics, 2019).

We did not find a relationship between excess body weight and food insecurity across the whole
Latino population because we found a crossover interaction. The moderation by gender allowed us
to find a positive relationship in women. Finding the relationship between food insecurity and
excess body weight in Latino women, but not Latino men was expected because the relationship
between food insecurity and excess body weight has been found for women, but not men in many
studies (Adams et al,, 2003; Kac et al., 2013; Pan et al,, 2012; Townsend et al., 2001). The significant
relationship between food insecurity and excess body in only women could be due to several
reasons. First, women are more vulnerable to the cycles of deprivation and overeating. That is, when
there is not enough food, they sacrifice their own food intake to safeguard their children and
husbands, who work outside the home, from hunger. On the other hand, when the food is available,
they tend to overeat (Aguirre, 2000; Food Research & Action Center, 2015). Additionally, women
face socio-economic disadvantages and excess body weight is a physiologically regulated response
to limited food supply which occurs commonly in socio-economically disadvantaged populations
(United Nations Development Program, 2015). Women also may have heavier social burdens that
lead them to feel depressed and anxious and leave them little-to-no time for self-care, exposing
them to a higher risk of excess body weight (Martinez-Jaikel & Frongillo, 2016; Pefia, Bacallao, Pan
American Health Organization, & Pan American Sanitary Bureau, 2000; World Health Organization,
2016). Consistent with our findings, a study based on the 2011-2012 CHIS found household food
insecurity was associated with overweight and obesity among Mexican-American women but not
among Mexican-American men or Non-Mexican group, suggesting that country of origin and
gender may influence the associations between household food insecurity and excess body weight
(Smith, Colon-Ramos, Pinard, & Yaroch, 2016).
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We found that psychological distress did not mediate the relationship between food insecurity and
excess body weight, but food insecurity and psychological distress were significantly associated. It
is also in accordance with previous studies (Becerra et al., 2015; Castafeda et al,, 2016; Hadley &
Patil, 2006; Heflin, Siefert, & Williams, 2005). Even though it is conflicting with some previous
research that has found a relationship between excess body weight and depression and anxiety (de
Wit et al., 2010; Luppino et al., 2010; Pan et al., 2012).

This finding also differs from other studies that have found this relationship in women or the Latino
population. A study (Heo, Pietrobelli, Fontaine, Sirey, & Faith, 2005) found that the prevalence of a
depressive mood within the previous month among U.S. adults was very high among young women
who had excess body weight compared to young women who did not have excess body weight
and this was especially prominent among Hispanic women. Another study (Bay-Cheng, Zucker,
Stewart, & Pomerleau, 2002) concluded that femininity, weight concern and depressive symptoms
were positively inter-correlated among Latino women. Some authors (Kodjebacheva et al,, 2015;
Lewis-Fernandez, Das, Alfonso, Weissman, & Olfson, 2005) have even argued that Latinas may have
reduced access to mental health care. Thus, their depressive symptoms may remain untreated or
inadequately treated for a long time, which consequently could lead to excess body weight.

We propose explanations for these results: First, the excess body weight in Latino women in
California is greater than 75%, so it is possible that having excess body weight does not affect their
psychological distress because to have excess body weight could be the norm and not the
exception. Second, the negative perception of obesity may vary across cultures. For example, a
study (Jauregui Lobera, M Plasencia, Rivas Fernandez, Rodriguez Marcos, & Gutiérrez Ferrer, 2008)
found that the perceptions about people with excess body weight were more negative in people
from Spain than in people from Cuba.

These perceptions may depend not only on ethnicity but also on the level of acculturation. For
example, a study (Lopez, Blix, & Blix, 1995) compared perceptions of body image in Hispanic and
White women with lower socio-economic status by assessing their selection of silhouette. White
and Hispanic women born in the U.S. or emigrated before age 17 years reported a similar degree
of body dissatisfaction. On the contrary, Hispanic women who were born outside the U.S. and
emigrated after age 17 years chose larger silhouettes as their ideal body image and reported less
body dissatisfaction. Around half of our sample was born outside the U.S. so their ideal body image
may be closer to their country of origin. Third, the perceptions about the excess body weight may
be different among high- income and low-income populations, especially for women. Aguirre
(2000) suggested that for the high income-professional women her body is part of her own value,
thus they care for them in different ways: they practice exercise, eat healthy and use surgical
procedures. For these women being “slim” allows them to fit in the society, meeting the criteria of
health and beauty. On the contrary, poor women's bodies are devaluated work tools, except when
supporting the social value of motherhood. For their social class, the perception of beauty is to
have a “strong” body, thus she does not need to meet the expectations of “thinness” of the high-
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income populations. Even for low-income populations, having excess weight may be a sign of
prosperity, social status and wealth (Gutiérrez-Fisac, 1998). Finally, in our sample seven percent of
Latino women had psychological distress, so it is difficult to detect significant statistical differences
due to the lack of variability.

Strengths of this study are relatively large sample size, inclusion of non- English-speaking Latinos,
few missing values, and the use of reliable scales to measure food insecurity and psychological
distress, however, K6 scale, as currently used, may fail to capture individuals struggling with more
moderate mental distress (Prochaska et al, 2012). Also, feelings like “restless”, “fidgety”,
"depressed” or “worthless” may be perceived differently by different individuals.

On the other hand, the self-reported height and weight may have led to a misclassification of excess
weight in some study participants, because individuals with excess weight tend to underestimate
their weight and overestimate their height (Bowie, Juon, Rodriguez, & Cho, 2006; Kuczmarski,
Kuczmarski, & Najjar, 2001; Rowland, 1990). Moreover, other self-reported data, including self-
identified as Latino, may have increased the chance of reported biases. Additionally, the survey only
includes people in households and with phones, thus some disadvantaged populations that may
be food insecure could have been excluded. Our study is based on the cross-sectional data and
future studies based on longitudinal may be helpful to determine the causality. Finally, this survey
is representative of the Latino population in California; thus, it may not be generalizable to other
Latino populations or populations of another ethnic group.

Our findings suggests that food insecurity and obesity coexist in Latino women. In addition,
psychological distress is positively related with food insecurity but it did not appear to be a
mediator in the food insecurity-body weight association in this sample. These results have
important implications for public health.

The Latino population is the single largest minority group in the U.S. and face significant disparities
(Ramirez & De La Cruz, 2003). Moreover, people with food insecurity showed greater levels of
psychological distress than food secure ones. Women deserve special attention due to the positive
association between food insecurity and excess body weight. Additional research in other
ethnicities and Latino populations of other geographical areas is needed to determine whether
psychological distress is a mechanism between food insecurity and excess body weight, and
whether this mechanism is dependent on race /ethnicity or severity of the excess weight.


https://doi.org/10.15517/psm.v17i1.39625

'ii I?O_l;l{larcién_ySalud https://doi.org/10.15517/psm.v17i1.39643
S enemenes Volumen 18, nimero 1, Art. Cient. Julio-diciembre 2020

We want to thank Dr. Katrina Walsemann and Calley Fisk for their valuable support and
contributions to an initial draft of this manuscript. Also, we thank Melissa Jensen for her feedback.

7. Acknowledgments

- 8. References

Adam, T. C,, & Epel, E. S. (2007). Stress, eating and the reward system. Physiology & Behavior, 91(4),
449-458.

Adams, E. J.,, Grummer-Strawn, L., & Chavez, G. (2003). Food insecurity is associated with increased
risk of obesity in California women. The Journal of Nutrition, 133(4), 1070-1074.

Aguirre, P. (2000). Socioanthropological Aspects of Obesity in Poverty. In Obesity and Poverty:a new
public health challenge. Washington, D.C.. Pan American Health Organization, Pan
American Sanitary Bureau, Regional Office of the World Health Organization.

Azarbad, L, & Gonder-Frederick, L. (2010). Obesity in Women, 33(2), 423-440.
https://doi.org/10.1016/j.psc.2010.01.003.

Bay-Cheng, L. Y., Zucker, A. N., Stewart, A. J., & Pomerleau, C. S. (2002). Linking Femininity, Weight
Concern, and Mental Health among Latina, Black, and White Women. Psychology of Women
Quarterly, 26(1), 36-45. https://doi.org/10.1111/1471-6402.00041

Becerra, B. J.,, Sis-Medina, R. C, Reyes, A., & Becerra, M. B. (2015). Association Between Food
Insecurity and Serious Psychological Distress Among Hispanic Adults Living in Poverty.
Preventing Chronic Disease, 12. https://doi.org/10.5888/pcd12.150334

Blumberg, S. J., Bialostosky, K., Hamilton, W. L., & Briefel, R. R. (1999). The effectiveness of a short
form of the Household Food Security Scale. American Journal of Public Health, 89(8), 1231-
1234. https://doi.org/10.2105/AJPH.89.8.1231

Bowie, J. V., Juon, H.-S., Rodriguez, E. M., & Cho, J. (2006). Factors Associated With Overweight and
Obesity Among Mexican Americans and Central Americans: Results From the 2001
California Health Interview Survey. Preventing Chronic Disease, 4(1). Retrieved from
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1832130/

ISSN-1659-0201

Basnet y Martinez-Jaikel http://ccp.ucrac.cr/revista/


https://doi.org/10.15517/psm.v17i1.39625

Castaneda, S. F., Buelna, C,, Giacinto, R. E., Gallo, L. C,, Sotres-Alvarez, D., Gonzalez, P., Fortmann, A.,
Wassertheil-Smoller, S., Gellman, M., Giachello, A., Talavera, G. A. (2016). Cardiovascular
disease risk factors and psychological distress among Hispanics/Latinos: The Hispanic
Community Health Study/Study of Latinos (HCHS/SOL). Preventive Medicine, 87, 144-150.
https://doi.org/10.1016/j.ypmed.2016.02.032

Coleman-Jensen, A., Gregory, C., & Singh, A. (2014). Household Food Security in the United States in
2013. Retrieved from http://papers.ssrn.com/abstract=2504067

De Wit, L. M., Fokkema, M., van Straten, A., Lamers, F., Cuijpers, P., & Penninx, B. W. J. H. (2010).
Depressive and anxiety disorders and the association with obesity, physical, and social
activities. Depression and Anxiety, 27(11), 1057-1065. https://doi.org/10.1002/da.20738

Flegal, K. M., Carroll, M. D., Kit, B. K., & Ogden, C. L. (2012). Prevalence of obesity and trends in the
distribution of body mass index among US adults, 1999-2010. JAMA, 307(5), 491-497.
https://doi.org/10.1001/jama.2012.39

Food Research & Action Center. (2015). Fighting Obesity and Hunger. Retrieved from
http://frac.org/initiatives/hunger-and-obesity/

Franklin, B., Jones, A, Love, D., Puckett, S., Macklin, J., & White-Means, S. (2012). Exploring mediators
of food insecurity and obesity: A review of recent literature. Journal of Community Health,
37(1), 253-264. https://doi.org/10.1007/s10900-011-9420-4

Gortmaker, S. L., Must, A., Perrin, J. M., Sobol, A. M., & Dietz, W. H. (1993). Social and economic
consequences of overweight in adolescence and young adulthood. The New England
Journal of Medicine, 329(14), 1008-1012. https://doi.org/10.1056/NEJM199309303291406

Gutiérrez-Fisac, J. L. (1998). Obesidad y nivel socioeconémico. Medicina Clinica, 110(9), 347-355.

Hadley, C., & Patil, C. L. (2006). Food insecurity in rural Tanzania is associated with maternal anxiety
and depression. American Journal of Human Biology: The Official Journal of the Human
Biology Council, 18(3), 359-368. https://doi.org/10.1002/ajhb.20505

Heflin, C. M., Siefert, K., & Williams, D. R. (2005). Food insufficiency and women'’s mental health:
Findings from a 3-year panel of welfare recipients. Social Science & Medicine (1982), 61(9),
1971-1982. https://doi.org/10.1016/j.socscimed.2005.04.014

Heo, M., Pietrobelli, A, Fontaine, K. R, Sirey, J. A, Faith, M. S. (2005). Depressive mood and obesity
in US adults: Comparison and moderation by sex, age, and race. International Journal of
Obesity, 30(3), 513-519. https://doi.org/10.1038/sj.ijj0.0803122


https://doi.org/10.15517/psm.v17i1.39625
http://frac.org/initiatives/hunger-and-obesity/

Institute of Medicine. (2011). Hunger and Obesity: Understanding a Food Insecurity Paradigm:
Workshop Summary. Retrieved from http://www.ncbi.nlm.nih.gov/books/NBK209372/

lvers, L. C., Cullen, K. A. (2011). Food insecurity: Special considerations for women. The American
Journal of Clinical Nutrition, 94(6), 1740S-1744S. https://doi.org/10.3945/ajcn.111.012617

Jauregui Lobera, I, M Plasencia, L., Rivas Fernandez, M., Rodriguez Marcos, L., Gutiérrez Ferrer, N.
(2008). Percepcién de la obesidad y cultura. Nutricion Hospitalaria, 23(6), 624-624.

Jones, A. D. (2017). Food Insecurity and Mental Health Status: A Global Analysis of 149 Countries.
American Journal of Preventive Medicine, 53(2), 264-273.
https://doi.org/10.1016/j.amepre.2017.04.008

Kac, G., Pérez-Escamilla, R., Moura da Silva, A., Schlussel, M. (2013). Household food insecurity and
excess weight/obesity among Brazilian women and children: A life-course-approach. 29(2),
219-225.

Kaiser, L., Chaidez, V., Algert, S., Horowitz, M., Martin, A., Mendoza, C., Neelon, M., Ginsburg, D. C.
(2015). Food resource management education with SNAP participation improves food
security. Journal of Nutrition Education and Behavior, 47(4), 374-378.

Kessler, R. C., Andrews, G., Colpe, L. J., Hiripi, E., Mroczek, D. K., Normand, S., Walters, E., Zaslavsky,
A. (2002). Short screening scales to monitor population prevalences and trends in
non-specific psychological distress. Psychological Medicine, 32(06), 959-976.
https://doi.org/10.1017/S0033291702006074

Kodjebacheva, G., Kruger, D. J, Rybarczyk, G. & Cupal, S. (2015). Racial/ethnic and gender
differences in the association between depressive symptoms and higher body mass index.
Journal of Public Health, 37(3), 419-426. https://doi.org/10.1093/pubmed/fdu062

Kuczmarski, M. F., Kuczmarski, R. J., & Najjar, M. (2001). Effects of Age on Validity of Self-Reported
Height, Weight, and Body Mass Index. Journal of the American Dietetic Association, 107(1),
28-34. https://doi.org/10.1016/S0002-8223(01)00008-6

Lewis-Fernandez, R, Das, A. K., Alfonso, C., Weissman, M. M., & Olfson, M. (2005). Depression in US
Hispanics: Diagnostic and Management Considerations in Family Practice. The Journal of
the American Board of Family Practice, 18(4), 282-296.
https://doi.org/10.3122/jabfm.18.4.282


https://doi.org/10.15517/psm.v17i1.39625

Lockwood, C. M., DeFrancesco, C. A, Elliot, D. L., Beresford, S. A. A.,, & Toobert, D. J. (2010). Mediation
analyses: Applications in nutrition research and reading the literature. Journal of the
American Dietetic Association, 110(5), 753-762. https://doi.org/10.1016/j.jada.2010.02.005

Lopez, E., Blix, G. G., & Blix, A. G. (1995). Body image of Latinas compared to body image of non-
Latina White women. Health Values: The Journal of Health Behavior, Education & Promotion,
19(6), 3-10.

Luppino, F. S, de Wit, L. M., Bouvy, P. F,, Stijnen, T., Cuijpers, P., Penninx, B. W. J. H., & Zitman, F. G.
(2010). Overweight, obesity, and depression: A systematic review and meta-analysis of
longitudinal ~ studies.  Archives of  General  Psychiatry, 67(3), 220-229.
https://doi.org/10.1001/archgenpsychiatry.2010.2

Martinez Jaikel, T. (2017). Life course perspective and body weight discrimination: An integrated
approach to understand the relationship between obesity and food insecurity in women. San
Pedro, Costa Rica: Universidad de Costa Rica. Retrieved from
http://biblioteca.ccp.ucr.ac.cr/handle/123456789/1586

Martinez-Jaikel, T., & Frongillo, E. (2016). Primary role of discouragement in co-existence of food
insecurity and excess weight in Costa Rican women. Journal of Hunger and Environmental
Nutrition, 11(2):210-226. https://doi.org/10.1080/19320248.2016.1157546.

National Center for Health and Statistics (US). (2019). Health, United States, 2018. Hyattsville, MD.
Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/31944640

Onyike, C. U., Crum, R. M., Lee, H. B., Lyketsos, C. G., & Eaton, W. W. (2003). Is Obesity Associated
with Major Depression? Results from the Third National Health and Nutrition Examination
Survey. American Journal of Epidemiology, 158(12), 1139-1147.
https://doi.org/10.1093/aje/kwg275

Pan, A, Sun, Q, Czernichow, S., Kivimaki, M., Okereke, O. I., Lucas, M., Manson, J. E., Ascherio, A., Hu,
F. B. (2012). Bidirectional association between depression and obesity in middle-aged and
older women. International Journal of Obesity, 36(4), 595-602.
https://doi.org/10.1038/ijo.2011.111

Pan, L., Sherry, B,, Njai, R., & Blanck, H. M. (2012). Food Insecurity Is Associated with Obesity among
US Adults in 12 States. Journal of the Academy of Nutrition and Dietetics, 112(9), 1403-1409.
https://doi.org/10.1016/jjand.2012.06.011

Pefa, M., Bacallao, J., Pan American Health Organization, & Pan American Sanitary Bureau. (2000).
Obesity and poverty: A new public health challenge. Washington, D.C.: Pan American Health


https://doi.org/10.15517/psm.v17i1.39625
https://www.ncbi.nlm.nih.gov/pubmed/31944640

Organization: Pan American Sanitary Bureau, Regional Office of the World Health
Organization.

Prochaska, J. J., Sung, H.-Y., Max, W., Shi, Y., & Ong, M. (2012). Validity Study of the K6 Scale as a
Measure of Moderate Mental Distress based on Mental Health Treatment Need and

Utilization. International Journal of Methods in Psychiatric Research, 21(2), 88-97.
https://doi.org/10.1002/mpr.1349

Rabbit, M., Coleman-Jensen, A., Gregory, C., & Singh, A. (2016). Food Security Among Hispanic
Adults in the United States, 2011-2014. United States Department of Agriculture, 153.
Retrieved from https://www.ers.usda.gov/amber-waves/2016/july/food-insecurity-and-
hispanic-diversity/

Ramirez, R. R, & De La Cruz, G. P. (2003). The Hispanic population in the united states: March 2002.
Jeffersonville, United States of America: US Department of Commerce, Bureau of the
Census, Economics and Statistics Administration.

Rowland, M. L. (1990). Self-reported weight and height. The American Journal of Clinical Nutrition,
52(6), 1125-1133.

Smith, T. M., Colén-Ramos, U., Pinard, C. A, & Yaroch, A. L. (2016). Household food insecurity as a
determinant of overweight and obesity among low-income Hispanic subgroups: Data from
the 2011-2012 California Health Interview Survey. Appetite, 97, 37-42.
https://doi.org/10.1016/j.appet.2015.11.009

Sobal, J., & Stunkard, A. J. (1989). Socioeconomic status and obesity: A review of the literature.
Psychological Bulletin, 105(2), 260-275.

Stata Corp,L.P. (2016). STATA Statistical Software (Version 14.1).

Stults-Kolehmainen, M. A,, & Sinha, R. (2013). The Effects of Stress on Physical Activity and Exercise.
Sports Medicine, 44(1), 81-121. https://doi.org/10.1007/s40279-013-0090-5

Townsend, M. S., Peerson, J.,, Love, B., Achterberg, C., & Murphy, S. P. (2001). Food insecurity is
positively related to overweight in women. The Journal of Nutrition, 131(6), 1738-1745.

UCLA Center for Health Policy Research. (2012). California Health Interview Survey. Retrieved from
https://healthpolicy.ucla.edu/chis/Pages/default.aspx

United Nations Development Program. (2015). Gender Inequality Index (Gll) | Human Development
Reports. Retrieved from http://hdr.undp.org/en/content/gender-inequality-index-gii



https://doi.org/10.15517/psm.v17i1.39625
http://hdr.undp.org/en/content/gender-inequality-index-gii

United States Census. (2018). About Hispanic Origin. The United States Census Bureau. Retrieved
from https://www.census.gov/topics/population/hispanic-origin/about.html

United States Department of Agriculture. (2014). Guide to Measuring Household Food Security
[Revised 2000]. Retrieved from http://www.fns.usda.gov/guide-measuring-household-
food-security-revised-2000

Whitaker, R. C,, Phillips, S. M., & Orzol, S. M. (2006). Food insecurity and the risks of depression and
anxiety in mothers and behavior problems in their preschool-aged children. Pediatrics,
118(3), 859-868. https://doi.org/10.1542/peds.2006-0239

World  Health  Organization.  (2015).  Obesity and overweight. = Retrieved  from
http://www.who.int/mediacentre/factsheets/fs311/en/

World Health Organization. (2016). Gender and women’s mental health. Retrieved from
http://www.who.int/mental_health/prevention/genderwomen/en/



https://doi.org/10.15517/psm.v17i1.39625
http://www.who.int/mental_health/prevention/genderwomen/en/

® ..
.o' Poblacion y Salud https://doi.org/10.15517/psm.v17i1.39643
.. en Mesoamérica . . . o
Volumen 18, numero 1, Art. Cient. Julio-diciembre 2020

Poblacién y Salud

en Mesoamerica

;Quiere publicar en la revista?
Ingrese aqui

O escribanos:

revista@ccp.ucr.ac.c 1° Revista

Electronica
13 anos de liderazgo

Cuartil A del
UCR Index
- POPULATION
SALALM "Y" INSTITUTE
Enlace Award, 2007 Global Media Awards
Excellence in Population Reporting

Poblacion y Salud en Mesoamérica (PSM) es la revista electronica que cambio el
paradigma en el area de las publicaciones cientificas electrénicas de la UCR.
Logros tales como haber sido la primera en obtener sello editorial como revista
electronica la posicionan como una de las mas visionarias.

Revista PSM es la letra delta mayuscula, el cambio y el futuro.

Indexada en los catalogos mas prestigiosos. Para conocer la lista completa de indices, ingrese aqui.

siglo DOAJ  latindex "o’ D Dialnet e-revist@s

0 Revista Poblacion y Salud en Mesoamérica -

Centro Centroamericano de Poblacion
Universidad de Costa Rica

@O0

ISSN-1659-0201

Basnet y Martinez-Jaikel http://ccp.ucrac.cr/revista/


https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://doi.org/10.15517/psm.v17i1.39625
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://revistas.ucr.ac.cr/index.php/psm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://revistas.ucr.ac.cr/index.php/psm/about/submissions#authorGuidelines
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://revistas.ucr.ac.cr/index.php/index?searchInitial=P&sort=title?searchInitial=P&sort=title
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.scielo.sa.cr/scielo.php?script=sci_serial&pid=1659-0201&lng=en&nrm=iso
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://doaj.org/toc/1659-0201?source=%7B%22query%22%3A%7B%22filtered%22%3A%7B%22filter%22%3A%7B%22bool%22%3A%7B%22must%22%3A%5B%7B%22terms%22%3A%7B%22index.issn.exact%22%3A%5B%221659-0201%22%5D%7D%7D%2C%7B%22term%22%3A%7B%22_type%22%3A%22article%22%7D%7D%5D%7D%7D%2C%22query%22%3A%7B%22match_all%22%3A%7B%7D%7D%7D%7D%2C%22size%22%3A100%2C%22_source%22%3A%7B%7D%7D
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.redalyc.org/revista.oa?id=446
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm
https://salalm.org/
https://www.populationinstitute.org/programs/gma/
https://www.facebook.com/revistapsm

