Pérez-Escamilla R y col.

Artículo original

Household food insecurity, diabetes
and hypertension among Mexican adults:
Results from Ensanut 2012
Rafael Pérez-Escamilla, PhD,(1) Salvador Villalpando, MD, PhD,(2) Teresa Shamah-Levy, PhD,(2)
Ignacio Méndez-Gómez Humarán, MC.(3)

Pérez-Escamilla R, Villalpando S, Shamah-Levy T,
Méndez-Gómez Humarán I.
Household food insecurity, diabetes and hypertension among
Mexican adults: Results from Ensanut 2012.
Salud Publica Mex 2014;56 suppl 1:S62-S70.

Pérez-Escamilla R, Villalpando S, Shamah-Levy T,
Méndez-Gómez Humarán I.
Inseguridad alimentaria en el hogar, diabetes e hipertensión
en adultos mexicanos: resultados de Ensanut 2012.
Salud Publica Mex 2014;56 supl 1:S62-S70.

Abstract
Objective. To examine the independent association of
household food insecurity (HFI) with diabetes and hypertension in a nationally representative cross-sectional sample
from Mexico. Materials and methods. We assessed the
association between HFI and self-reported doctor diagnosed
diabetes and hypertension among 32 320 adult individuals
using multiple logistic regression. HFI was measured using
an adapted version for Mexico of the Latin American and
Caribbean Food Security Scale (ELCSA). Results. HFI was
a risk factor for diabetes among women but not men and
for hypertension among both genders. Diabetes odds were
higher by 31, 67 and 48%, among women living in mild, moderate, and severe food-insecure (vs. food-secure) households,
respectively. Living in moderate to severe food-insecure (vs.
food-secure) households was associated with hypertension
odds that were 28 and 32% higher, respectively. Conclusion.
Decreasing HFI may help improve public health and national
development in Mexico.

Resumen
Objetivo. Examinar la asociación independiente entre la
inseguridad alimentaria en el hogar (IAH) y la diabetes e
hipertensión en una encuesta transversal nacionalmente
representativa de México. Material y métodos. Se evaluó
la asociación entre IAH y el autorreporte por un médico
de diagnosis de diabetes o hipertensión en 32 320 adultos
utilizando regresión logística múltiple. La IAH se midió con
la Escala Latinoamericana y Caribeña de Seguridad Alimentaria (ELCSA). Resultados. La IAH fue un factor de riesgo
para diabetes en mujeres, pero no en hombres, y para la
hipertensión en ambos géneros. Comparado con hogares
con seguridad alimentaria, los momios de diabetes fueron 31,
67, y 48% más altos entre mujeres viviendo en hogares con
inseguridad alimentaria leve, moderada y grave, respectivamente. La IAH moderada y grave se asoció con momios de
hipertensión 28 y 32% más altos. Conclusión. Disminuir la
IAH puede mejorar la salud pública y el desarrollo nacional
de México.
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H

ousehold food insecurity (HFI) is defined as lack
of access to a diet of sufficient quality and quantity
to lead an active healthy life.1 Type 2 diabetes and hypertension are chronic conditions that account for a significant proportion of the burden of disease in Mexico and
the Latin American and Caribbean Region as a whole.2
Because both conditions are often present simultaneously they represent a syndemic3 with major public
health implications. According to the 2012 Mexican
National Health and Nutrition Survey (Ensanut 2012),
over 9% of Mexican adults (6.4 million individuals) have
been diagnosed with diabetes by a doctor with this,
prevalence ranging from 5.6% in the State of Chiapas to
12.3% in Mexico City. Among those reporting diabetes
almost half (47%) also reported having been diagnosed
with hypertension,4,5 which highlights the seriousness
of this syndemic in the Mexican population. Ensanut
2012 also documented in a subsample of survey participants who had their blood pressures measured that
31.5% had hypertension and that almost half (47.3%)
didn’t know they had this condition.6
HFI is highly prevalent in Mexico7 and there are
theoretical reasons to expect that it may be an independent risk factor for the development of both type 2
diabetes and hypertension. HFI has been associated with
poor dietary quality, obesity, depression, and stress.8-14
Obesity is a well established risk factor for both diabetes
and hypertension and poor dietary quality may also affect blood sugar levels and blood pressure independent
of obesity.15,16 High cortisol levels associated with mental
and biological stress have been linked with higher visceral fat deposition, a major risk factor for type 2 diabetes.8
In spite of their high prevalence in Mexico, we are
unaware of any study that has examined the association of HFI with diabetes and hypertension. Examining
these relationships is crucial as both HFI and the diabetes
epidemic have worsened over the past decade.5,7 While
4.6% of the adult population reported having diabetes in
the year 2 000, this prevalence increased to 7.3% by 2006
and by 9.2% in 2012.5 Thus, the objective of this study
is to examine the independent association of HFI with
diabetes and hypertension in a nationally representative
cross sectional sample from Mexico. Findings have major
public health implications for preventing diabetes and
hypertension in Mexico, where the Government is in the
process of implementing major initiatives to reduce HFI.

Materials and methods
Ensanut 2012
Data were derived from the Ensanut 2012, a probabilistic
survey with a complex sampling design involving stratisalud pública de méxico / vol. 56, suplemento 1 de 2014
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fication and clustering. Ensanut 2012 is representative at
the national, regional and state level, as well as of the rural
and urban strata. The sampling framework was drawn
from the 2005 Population Census, disaggregated by primary sampling unit and taking into account the list of new
localities identified in the 2010 Census. Additional specific
survey design details including sampling procedures,
have been reported elsewhere.17 Ensanut 2012 data were
collected between October 2011 and May 2012 in 50 528
households with a response rate of 87%. The households
interviewed were distributed across all 31 states and the
Federal District and represented the estimated 29 429 252
households that conformed Mexico in 2012 according to
the 2010 Census and population growth estimates.
Household food insecurity measurement
HFI was measured with the well validated Latin American and Caribbean Food Security Scale (ELCSA).18 This
experience-based scale includes 15 items that capture
different levels of severity of the HFI-hunger continuum,
using as reference the three months preceding the survey.
Eight of the items refer to aspects of the food insecurity
situation in the household or among adults living in the
household and seven items apply to minors (i.e., individuals under 18 years of age) living in the household. Each of
the 15 questions is responded as yes, no, don’t know or
refused. The HFI level of each household is determined
by adding the number of affirmative responses to each of
the ELCSA questions. Per Ensanut 2012 protocol, ELCSA
was mostly responded by the main household meal preparer, who in the great majority of cases was a woman.
In the few instances when this was not possible ELCSA
was answered by an alternative adult with knowledge
of the food situation in the household.
Variables
Outcome variables: The two outcome variables were
self report of diabetes and hypertension among adults in
response to the question: ‘¿Algún médico le ha dicho
que tiene diabetes o el azúcar alta en la sangre?’ (Has
a doctor told you that you have diabetes or high blood
sugar?) and ‘¿Algún médico le ha dicho que tiene la
presión alta o hipertensión?’ (Has a doctor told you that
you have high blood pressure or hypertension?).
Independent variable: The independent variable was HFI
severity. Because we were interested only in the adult
population we classified households into the following
mutually exclusive categories based on the additive score
of the 8 adult ELCSA items and the recommended cut-off
points:15 food-secure household (score=0); mild HFI (1-3);
moderate HFI (4-6); severe HFI (7-8).
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Covariates: The covariates included in the univariate
analyses and multiple regression models were respondent’s age (continuous in years), gender (female, male);
attained education (none, elementary, junior high school
[‘secundaria’], senior high school [‘preparatoria’], college, masters/doctorate, area of residence (urban, rural),
socioeconomic level (quintiles derived from principal
component analysis of household construction materials,
urban services [water, sanitation, electricity], and household appliances), health care system affiliation (none, five
public systems, private, ‘other’), and body mass index
(low, normal, overweight, obese). The inclusion of these
covariates was based on known risk factors for diabetes and hypertension and the confounders that previous
studies have included when examining the associations
between HFI and chronic diseases.8,19
Data analyses
The analytic sample for this study was based on the
40 809 households with HFI data. These households represented a universe of 29 099 600 Mexican households.
Statistical analyses
The ‘svy’ module from Stata (version 12) was used to
conduct univariate and multiple regression analyses adjusting estimates for the complex survey design, taking
into account the expansion factor, strata and primary
sampling unit parameters to ensure that the results were
representative of the Mexican population. Univariate
analyses compared the outcomes (diabetes and hypertension), covariates (respondent’s age and education
level) by gender as preliminary analyses identified a
strong interaction between household food insecurity
and gender on diabetes and hypertension. Multiple
binomial logistic regression was used to assess the
independent influence of HFI on diabetes and hypertension after adjusting for covariates. Separate regression
models were run for diabetes and hypertension and for
women and men. In each of the models the independent
variable was HFI severity entered as a categorical variable. Covariates attained education, area of residence,
socioeconomic level, health care system affiliation, and
body mass index were entered as categorical variables
and age as a continuous variable.
For categorical variables univariate analyses results
were expressed as percentages and their corresponding 95% CIs. Differences between sub-categories were
considered to be statistically significant if their 95%
CIs didn’t overlap. Multiple regression results were
expressed as Adjusted Odds Ratios (AOR) and their
corresponding 95% confidence intervals (95CIs). Results
S64

were considered to be statistically significant if the 95%
CI excluded the value of 1.
Ethical considerations
All participants signed an informed consent form
prior to responding to the survey. The Ensanut 2012, its
survey and consent form were approved by the Ethics
Committee of the National Institute of Public Health.
Only unidentified public domain data were used in the
secondary data analyses conducted for this study.

Results
Sample characteristics
The prevalence of self-reported doctor-diagnosed diabetes was 9.45%; 10.01% in women vs. 8.83% in men.
Likewise the overall rate of hypertension was 16.21%,
being higher in women than in men (19.17 vs. 12.98%)
(table I). Women were less likely to live in food-secure
households than men (27.54 vs. 30.46%). Consistent with
this, women were less likely to have completed college
(9.39 vs. 12.93%). Slightly over 30% of respondents lived
in moderate to severe food-insecure households: 31.7%
of women vs. 28.9% of men. Over 8% of respondents
did not have formal education; 9.41% among women
vs. 7.07% among men. Women and men were about
42y old (table I).
Household food insecurity, diabetes and hypertension:
Univariate analyses
The prevalence of diabetes was higher among women
living in mild, moderate and severe food-insecure
households compared with their counterparts living in
food-secure households (9.99, 12.29 and 11.27 vs. 7.88%).
However, this association was not found among men
where the corresponding prevalences were 8.65, 9.11
and 8.41% (vs. 9.06%), respectively (table II).
The prevalence of hypertension was higher among
women living in moderate and severe food-insecure
households compared with their counterparts living in
food-secure households (21.10, 21.88 vs. 16.98%). However, this association was not observed among men,
where the corresponding prevalences were 13.17, 13.46
and 11.14 vs. 13.06%, respectively (table II).
Among women, an inverse association was found
between diabetes prevalence and education. By contrast,
among men this association was U-shaped. Regarding
hypertension an inverse association was found with education among women, but this association was U-shaped
among men.
salud pública de méxico / vol. 56, suplemento 1 de 2014
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Table I

Sample descriptive characteristics by gender. Mexico, Ensanut 2012*
% (N, thousands) [95%Cl]
Sample

All

Women

Men
147.74 (26367.1) [46.91-48.57]

100 (55235.3) [NA]

52.26 (28868.2) [51.43-53.09]

9.45 (5220.3) [9.01-9.91]

10.01 (2891.1) [9.38-10.68]

8.83 (2329.2) [8.18-9.54]

Hypertension

16.21 (8955.9) [15.57-16.87]

10.01 (2891.1) [9.38-10.68]

12.98 (3421.8) [12.18-13.82]

Food insecurity
Food-secure

28.93 (15980.5) [27.97-29.91]

27.54 (7949.9) [26.40-28.70]

30.46 (8030.5) [29.20-31.74]

Mild FI
Moderate FI

40.70 (22478.9) [39.86-41.54]
19.09 (10543.5) [18.33-19.87]

40.75 (11764.3) [51.43-53.09]
19.74 (5699.6) [18.83-20.69]

40.64 (10714.6) [39.44-41.85]
18.37 (4843.9) [17.37-19.42]

Severe FI

11.28 (6232.4) [10.74-11.85]

11.97 (3454.4) [11.27-12.70]

10.54 (2778.0) [9.78-11.34]

Diabetes

Education
None
Elementary
Junior high
Senior high
College
Masters/ Doctorate

8.30 (4582.7) [7.84-8.78]

9.41 (2717.3) [8.79-10.08]

7.07 (1865.4) [6.51-7.68]

34.18 (18879.6) [32.22-35.16]
27.69 (15297.0) [26.83-28.58]
18.04 (9966.6) [17.31-18.8]
11.08 (6121.2) [10.34-11.87]

35.4 (10219.7) [34.24-36.58]
27.0 (7795.5) [25.86-28.17]
18.22 (5260.5) [17.25-19.24]
9.39 (2710.6) [8.60-10.24]

32.84 (8659.9) [31.53-34.18]
28.45 (7501.5) [27.26-29.67]
17.85 (4706.1) [16.83-18.91]
12.93 (3410.6) [11.92-14.03]

0.71 (388.2) [0.64-1.12]

0.57 (164.5) [0.41-0.80]

0.85 (223.7) [0.55-0.89]

Average Age ± SD yrs N
Age

42.4±16.4 (55235.3)

42.4±16.3 (28868.2)

42.3±16.5 (26367.1)

* Expanded N reported throughout table
FI= food insecurity

The prevalence of diabetes and hypertension was
higher in urban than rural areas among women and
men. Socioeconomic level was not associated with
diabetes among women but was positively associated
among men. Regarding hypertension, socioeconomic
level presented an inverse-U shaped relationship
among women and a positive relationship among men.
Among women, not being affiliated with any health
care system was associated with lower prevalence
of diabetes compared with being affiliated with any of
the five public systems. Similar findings were found
among men except that being affiliated with ‘Seguro
Popular’ was not associated with a higher prevalence
of diabetes (vs. no affiliation with any system). In both
men and women hypertension prevalence was higher
among those affiliated with any of the public systems
(vs. no affiliation with any system). A dose-response
relationship was found between BMI categories, and
prevalence of diabetes and hypertension among both
women and men.

salud pública de méxico / vol. 56, suplemento 1 de 2014

Household food insecurity, diabetes and hypertension:
Multiple regression analyses
The odds of reporting diabetes were higher among
women living in food-insecure households but not
among men (table III). Among women the odds of
diabetes were 31% higher in mild FI, 67% higher in
moderate FI, and 48% higher in severe FI households,
compared with food-secure households. In women’s
hypertension model this association was evident only
with the most severe level of HFI (OR [95%CI]): 1.28 [1.021.62]). Among men there was no significant association
between household food insecurity level and diabetes,
but there was a marginally significant association
with hypertension (p=0.072). Among men the odds of
hypertension were 25% higher in mild FI, 41% higher
in moderate FI, and 35% higher in severe FI households
(p=0.072) (table III). When combining men and women
in a single model (data not shown) the odds of hypertension were 28% (95%CI: 1.08-1.52) higher among moderate
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Table II

Prevalence of diabetes and hypertension across food insecurity categories by gender.
Mexico, Ensanut 2012
Diabetes

Hypertension

Women

Men

Women

% [95%CI]
Food Insecurity
Food-secure

Men
% [95%CI]

7.88 [6.92-8.96]

9.06 [7.82-10.47]

16.98 [15.33-18.77]

13.06 [11.62-14.65]

Mild Fl
Moderate FI

9.99 [9.03-11.03]
12.29 [10.69-14,09]

8.65 [7.66-9.74]
99.11 [7.56-10.95]

18.92 [17.51-20.42]
21.10 [19.01-23.35]

13.17 [11.91-14.55]
13.46 [11.62-15.55]

Severe FI

11.27 [9.66-13.10]

8.41[6.53-10.77]

21.88 [19.37-24.60]

11.14 [8.98-13.73]

Education
None

19.94 [17.41-22.74]

12.32 [9.85-15.30]

31.41[28.49-34.49]

17.02 [14.28-20.16]

Elementary

15.35 [14.08-16.71]

11.59 [10.37-12.92]

26.60 [25.02-28.23]

16.44 [15.02-17.96]

Junios high
Senior high
Senior high
College

5.74 [4.83-6.81]
3.90 [3.12-4.86]
4.63 [3.06-9.56]
1.38 [0.33-5.53]

7.06 [5.82-8.54]
6.38 [5.02-8.07]
6.98 [5.40-8.98]
12.63 [4.44-31.02]

13.43 [11.78-15.28]
12.36 [10.38-14.66]
9.16 [7.12-11.71]
10.13 [4.42-21.58]

10.08 [8.63-11.74]
10.01 [8.26-12.08]
11.90 [9.89-14.25]
21.26 [11.24-36.53]

Master / Doctorate

1.38 [0.33-5.53]

12.63 [4.44-31.02]

10.13 [4.42-21.58]

21.26 [11.24-36.53]

Socio-economic status
A

8.45 [7.37-9.67]

5.05 [4.21-6.06]

16.00 [14.50-17.63]

8.83 [7.59-10.25]

B
C
D

10.48 [9.26-11.85]
10.84 [9.49-12.36]
10.14 [8.61-11.90]

7.99 [6.81-9.36]
8.04 [6.72-9.59]
10.64 [8.99-12.55]

18.01 [16.31-19.84]
22.35 [20.19-24.67]
20.16 [18.22-22.26]

10.49 [9.07-12.09]
12.52 [10.95-14.28]
14.26 [12.41-16.34]

E

9.95 [8.59-11.49]

10.91 [9.36-12.67]

18.41 [16.29-20.73]

16.50 [14.60-18.59]

Health care
None

6.51[5.35-7.92]

6.60 [5.38-8.06]

14.98 [13.16-17.01]

7.84 [6.52-9.40]

12.79 [11.58-14.11]
15.24 [12.21-18.86]
26.83 [14.66-43.91]
24.73 [10.01-49.25]
9.02 [8.15-9.97]
6.88 [2.27-19.07]

10.46 [9.14-11.94]
17.58 [14.75-20.82]
30.41 [14.00-53.99]
26.19 [9.08-55.76]
7.32 [6.38-8.40]
13.87 [5.10-32.53]

22.43 [20.75-24.21]
23.56 [19.76-27.84]
49.73 [35.62-63.88]
35.73 [16.36-61.24]
17.91 [16.60-19.29]
8.89 [3.33-21.66]

16.68 [15.14-18.35]
23.93 [20.59-27.63]
42.97 [26.04-61.72]
25.68 [9.56-53.02]
11.15 [10.04-12.36]
13.32 [6.31-25.97]

3.55 [1.33-9.11]

6.38 [2.60-14.79]

22.57 [10.30-42.53]

17.86 [7.62-36.41]

Body mass index
Low

3.08 [1.26-7.32]

2.68 [0.80-8.58]

9.67 [4.86-18.31]

8.13 [3.65-17.10]

Normal
Overweight

7.16 [5.89-8.69]
9.72 [8.68-10.87]

5.93 [4.82-7.28]
10.04 [8.84-11.38]

12.16 [10.61-13.89]
16.28 [14.85-17.82]

8.58 [7.16-10.25]
13.13 [11.87-14.49]

11.87 [10.86-12.97]

11.33 [9.70-13.2]

26.73 [25.09-28.43]

18.95 [16.99-21.07]

No

40.8±15.7

40.9±16.1

39.6±14.9

40.4±15.7

Yes

57.0±14.0

57.0±13.2

54.1±16.6

55.1±16.1

IMSS
ISSSTE
Pemex
Army/Navy
Seguro Popular
Private
Other

Obese

Average Age ± SD (years)

FI: food insecurity
IMSS: Instituto Mexicano del Seguro Social
ISSSTE: Instituto de Seguridad y Servicios Sociales de los Trabajadores del Estado
Pemex: Petróleos Mexicanos
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FI and 32% [1.09-1.60] higher among individuals living
in severe FI households.
Among women there was an inverse relationship
between level of education and risk of diabetes and
hypertension. Likewise among men there was an inverse relationship between level of education and risk
of diabetes but there was no relationship with the odds
of hypertension (table III).
As expected, age was a significant risk factor for
both hypertension and diabetes in both genders, and
each condition was a major risk factor for the other
(table III).
Living in rural areas was associated with lower
odds of reporting diabetes and hypertension among
both men and women. Socioeconomic level was not
associated with the odds of diabetes among women
but it was strongly and positively associated with the
odds of diabetes among men. Socioeconomic level was
associated with the odds of hypertension following
an inverse-U shaped pattern among women and was
positively associated with the odds of hypertension
among men. Overall, not being affiliated with any
health care system was associated with lower odds of
diabetes among women and men (vs. being affiliated
with any of the five public systems). In addition affiliation with a private provider was also associated with
higher odds of diabetes among women, but not men.
Being affiliated with the ISSSTE or Pemex system (vs.
no affiliation with any system) was associated with
higher odds of hypertension among women. Except for
the Army/Navy system, being affiliated with the public
health care systems was associated with higher odds
of hypertension among men (table III).
A strong positive association was found between
BMI category and odds of diabetes and hypertension
among both women and men (table III).

Discussion
Several studies conducted outside Mexico have previously reported associations between HFI (measured
with experience-based scales similar to ELCSA) and
self-reported chronic diseases including diabetes and
hypertension.8-14 Our findings indicate that household food insecurity is an independent risk factor for
doctor-diagnosed self-reported diabetes among adult
Mexican women but not men. It is possible that given
the central role that women play with family affairs,
household chores and increasingly as income earners,
women may be more vulnerable to the consequences
of HFI than men. HFI has been found to be more
likely to be a risk factor for obesity among women
salud pública de méxico / vol. 56, suplemento 1 de 2014
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than men.20 Our findings suggest that HFI is associated with hypertension among both men and women,
although the association among men was marginally
significant (p=0.072). Seligman et al.8 found with 19992004 NHANES data that HFI was associated with selfreported hypertension but not diabetes. However it is
difficult to compare their findings directly with ours
as they did not assess the interaction between HFI and
gender on these two conditions.
In our study both diabetes and hypertension were
significantly more prevalent among adult women than
men. Our findings suggest that preventing or addressing HFI may help women to prevent two of the strongest
risk factors for cardiovascular disease, i.e., diabetes and
hypertension. Designing effective interventions towards
this end requires an understanding of possible mechanisms that may explain this finding. HFI may lead to
unhealthy dietary habits as a coping mechanism.21 Specifically HFI may increase the consumption of low-cost
high energy dense diets that also tend to be very high
in sodium and sugar.16 Energy dense diets increase the
risk of excessive weight gain22 which in turn increases
the risk of both type 2 diabetes and hypertension. Diets
that are high in sodium and low in potassium may also
increase through this mechanism the risk of hypertension and diets rich in refined carbohydrates have been
associated with increased risk of diabetes.15,16,23 HFI is
a very stressful condition that has been consistently associated with mental health problems among women.24
High stress levels are reflected in high stress hormone
levels (e.g., cortisol) that may be responsible for increasing visceral adiposity, a well established risk factor for
type 2 diabetes. High stress levels have also been linked
with hypertension.25
The potential mechanisms by which HFI may
influence the risk of diabetes and hypertension among
women call for improving social, economic and gender
equity policies as well as food assistance and health care
programs in Mexico. Poverty and social marginalization
are the root causes of HFI, thus in the long term improvements in access to quality education and jobs that
provide adequate salaries is the best way to prevent HFI
and associated chronic comorbidites. Because women
are more affected than men with regards to diabetes and
hypertension, and in our study they were the ones most
affected by HFI it is crucial that this is done following
a gender equity approach. Because these are long term
solutions, in the meantime it is important that food assistance programs facilitate access to low energy density
diets characterized by high fruit, vegetable and whole
grains consumption and relatively low intake of foods
rich in saturated fats.19,26 Improving dietary patterns
should involve not only facilitating access to healthy
S67
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Table III

Household food insecurity, diabetes and hypertension by gender: Multiple binary logistic regression.
Mexico, Ensanut 2012
Women
Diabetes
Hypertension
N=18 909 OR [95% CI]

Men
Diabetes
Hypertension
N=13 411 OR [95%CI]

Food insecurity
Food-secure
Mild FI
Moderate FI
Severe FI

p=0.0005
1.00
1.31 [1.06,1.62]
1.67 [1.31,2.13]
1.48 [1.14,1.93]

p=0.037
1.00
1.01 [0.84,1.21]
1.22 [0.98,1.51]
1.28 [1.02,1.62]

p=0.349
1.00
1.12 [0.87,1.46]
1.25 [0.90,1.74]
1.42 [0.94,2.12]

p=0.072
1.00
1.25 [1.01,1.53]
1.41 [1.07,1.86]
1.35 [0.95,1.90]

Education
None
Elementary
Junios high
Senior high
College
Master / Doctorate

p<0.0001
1.00
1.05 [0.83,1.33]
0.64 [0.47,0.86]
0.41 [0.28,0.59]
0.47 [0.29,0.79]
0.06 [0.01,0.45]

p=0.002
1.00
1.12 [0.91,1.38]
0.96 [0.73,1.27]
0.88 [0.65,1.19]
0.59 [0.40,0.87]
0.50 [0.17,1.44]

p=0.076
1.00
1.45 [1.00,2.10]
1.49 [0.97,2.29]
1.35 [0.80,2.27]
0.96 [0.55,1.65]
0.98 [0.35,2.80]

p=0.265
1.00
1.41 [1.04,1.91]
1.27 [0.85,1.90]
1.36 [0.89,2.10]
1.18 [0.76,1.84]
1.78 [0.80,3.98]

Age (yrs)

p<0.001
1.05 [1.04-1.06

p<0.001
1.05 [1.05-1.06]

p<0.001
1.06 [1.05-1.06]

p<0.001
1.05 [1.05-1.06]

Area of residence
Urban
Rural

p<0.001
1.00
0.68 [0.56-0.81]

p=0.049
1.00
0.87 [0.75-1.00]

p=0.006
1.00
0.73 [0.58-0.91]

p=0.01
1.00
0.78 [0.64-0.95]

Socioeconomic status
A
B
C
D
E

p=0.304
1.00
1.30 [1.02-1.65]
1.14 [0.89-1.47]
1.13 [0.85-1.52]
1.24 [0.91-1.68]

p=0.013
1.00
1.12 [0.93-1.35]
1.42 [1.16-1.72]
1.28 [1.02-1.62]
1.23 [0.95-1.59]

p=0.001
1.00
1.41 [1.03-1.94]
1.46 [1.04-2.07]
2.06 [1.46-2.92]
1.88 [1.28-2.76]

p=0.047
1.00
1.13 [0.87-1.48]
1.23 [0.92-1.64]
1.46 [1.10-1.95]
1.55 [1.11-2.15]

Health care
None
IMSS
ISSSTE
Pemex
Army/Navy
Seguro Popular
Private
Other

p<0.0001
1.00
1.73 [1.34-2.22]
1.99 [1.39-2.84]
4.34 [1.69-11.17]
2.21 [1.13-1.93]
1.48 [1.13-1.93]
1.59 [0.43-5.86]
0.40 [0.11-1.46]

p=0.00005
1.00
1.27 [1.02-1.58]
1.10 [0.78-1.56]
3.74 [1.94-7.21]
2.85 [0.90-8.99]
1.29 [1.03-1.60]
0.56 [0.18-1.69]
1.33 [0.52-3.41]

p=0.00005
1.00
1.27 [1.02-1.58]
1.10 [0.78-1.56]
3.74 [1.94-7.21]
2.85 [0.90-8.99]
1.29 [1.03-1.60]
0.56 [0.18-1.69]
1.33 [0.52-3.41]

p=0.003
1.00
1.55 [1.18-2.05]
1.92 [1.34-2.73]
3.92 [1.42-10.82]
1.97 [0.57-6.85]
1.31 [1.02-1.69]
0.78 [0.73-4.35]
1.68 [0.52-5.46]

Body mass index
Low
Normal
Overweight
Obese

p=0.0001
1.00
2.57 [0.93-7.13]
3.55 [1.29-9.78]
4.07 [1.50-11.08]

p<0.0001
1.00
1.33 [0.59-3.03]
1.80 [0.79-4.09]
3.31 [1.48-7.44]

p<0.0001
1.00
3.06 [0.78-12.05]
5.06 [1.28-19.98]
6.52 [1.65-25.85]

p<0.0001
1.00
1.31 [0.56-3.07]
1.90 [0.81-4.44]
3.41 [1.42-8.17]

FI: food insecurity
IMSS: Instituto Mexicano del Seguro Social
ISSSTE: Instituto de Seguridad y Servicios Sociales de los Trabajadores del Estado
Pemex: Petróleos Mexicanos
P values denote significance of variable effect in overall model based on adjusted Wald test. Significant p values are bolded
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foods but also teaching the population to prepare them
in healthy ways. Other studies discussed above suggest
that stress management programs may be needed by
women facing HFI to help them lower their risk for
diabetes and hypertension.
Consistent with studies conducted in low- and
middle-income countries we found that both diabetes
and hypertension are more prevalent in urban than
rural areas among both women and men. Migrants
that move from rural to urban areas may be highly
susceptible to develop chronic diseases. Thus, specific
initiatives need to target these vulnerable groups.
As expected, BMI was a strong dose-response
risk factor for both diabetes and hypertension among
women and men. Furthermore HFI has been associated
with obesity risk in Mexico, and other Latin American
countries.27,28 Mexico now has the highest obesity rates
in the world.29 National childhood obesity prevention programs following a maternal-child life course
framework30,31 are needed to prevent the chronic disease
epidemic from further decimating the national budgets
and productivity.32
Our study has four main limitations. First Ensanut 2012 is a cross sectional survey that precludes us
from understanding the temporal sequence of events,
thus reverse causality cannot be ruled out. In this
instance it is possible that the biological and psychoemotional stress associated with the diagnosis of
diabetes and hypertension may have led to decreased
work productivity and disposable income (because
of cost of medical treatment) and this in turn to an
increased risk of HFI (instead of HFI leading to diabetes and hypertension, as our hypothesis postulates).
Likewise the finding that being affiliated with a health
care system is associated with higher risk of diabetes
and hypertension may be a simple reflection of the fact
that individuals with chronic diseases are more likely
to seek health care services and not that these services
are causing the epidemic. Second, our analyses are
based on self-report of a doctor diagnosis of diabetes
and hypertension. Thus, it is possible that there is a
degree of end point misclassification based on those
individuals who had not been diagnosed by a doctor at
the time of the survey that perhaps already had one or
both of these conditions. Because Ensanut 2012 obtained
blood samples form a sub-sample of participants, the
next step in our research project is to replicate these
analyses in the subsample that provided blood samples
to find out if and how including non-diagnosed cases
influences the relationships found in this study. Third,
the self-reported diabetes variable did not distinguish
between diabetes types, although it is well known that
in representative population surveys the vast majority
salud pública de méxico / vol. 56, suplemento 1 de 2014
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of individuals reporting this condition have type 2
diabetes. Fourth, we did not assess the relationships
between known dietary and nutrient risk factors for
diabetes and hypertension (such as energy dense foods,
sugar sweetened beverages, sodium, potassium, added
sugars and solid fats) with either HFI or these two
chronic conditions. Ensanut 2012 collects 24 hour recall
data in only one out of every six participants, thus we
could not examine these relationships in the analytical
sample designed for this study. In addition individuals diagnosed with chronic diseases are likely to
improve their lifestyles, including diet, thus dietary
intakes post-diagnosis may not be reflective of the actual
dietary patterns that contribute to the development of
the chronic conditions. In spite of these limitations our
study does confirm that HFI is a condition that is likely
to have serious consequences for the national development of Mexico as diabetes and hypertension are risk
factors for cardiovascular disease, the major cause of
premature death and disability in the country. Indeed
improving household food security is likely to have a
positive impact directly in the health of adult women
and men, and the well being of their families and at the
end of the day the national development of Mexico.
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