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Abstract: Households’ food access remains a concern primarily in rural households in lower- and
middle-income countries. The purpose of this study is to measure food access and to identify the
coping strategies in indigenous households of the communities of Sierra Tarahumara in Mexico.
The representative sample was made up of 123 households from 38 communities. The survey
was conducted face to face during the winter season between February and March 2015. Since all
respondents only speak the Tarahumara language, authors were assisted by translators. The level
of access to food was low in 54.47% of households. The main coping strategies used by households
were rationing and augmenting short-term household food availability. Bivariate analyses were used,
with Chi-square (x?) test suggesting that coping strategies associated with food access included:
reliance on less expensive foods, purchasing food on credit, limiting portion size at meal times,
skipping meals, and restricting consumption of adults to secure children’s intake. One-way analysis
of variance (ANOVA) test indicated that the income derived from various households are identical
across all food access levels. We conclude that the indigenous households did experience difficulties
in obtaining food.
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1. Introduction

“Food security exists when all people, at all times, have physical and economic access to sufficient,
safe and nutritious food that meets their dietary needs and food preferences for an active and healthy
life” [1]. Unfortunately, food insecurity has been shown to affect many dimensions of well-being as a
form of deprivation [2]. Around the world, hundreds of millions of families are trapped in a cycle of
hunger (795 million), mainly in rural areas [3,4].

“Fundamentally, poverty is a denial of choices and opportunities, a violation of human dignity.
It means lack of basic capacity to participate effectively in society. It means not having enough to feed
and clothe a family, not having a school or clinic to go to, not having the land on which to grow one’s
food or a job to earn one’s living, not having access to credit. It means insecurity, powerlessness and
exclusion of individuals, households and communities. It means susceptibility to violence, and it often
implies living on marginal or fragile environments, without access to clean water or sanitation” [5].
Extreme poverty rates have been cut by more than half since 1990. However, 767 million people live
below the international poverty line of $1.90 a day, one in five people in developing regions [6].

In Mexico between 2012 and 2014, the population suffering from poverty increased from 53.3 to
55.3 million people, representing a raise of approximately 2.0 million people. The percentage of the
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population living in poverty in rural and urban areas by 2014 was 61.1 and 41.7 percent respectively [7].
Poverty is primarily concentrated in rural and marginal areas where indigenous people tend to
live [3,8,9]. The lack of access to food affected 28.0 million people, and of these, 2.9 million people
residing in largely indigenous municipalities [7]. These statistics reflect the impact that the condition
of poverty has on food security either because the quality or quantity of the food they always eat
has decreased or because they have not eaten for an entire day owing to inadequate income [10].
The poverty increases the likelihood of food insecurity [11,12]. One of the reasons why people may
not have access to food even when enough is available in the aggregate is that there is no guarantee
that a market economy will generate a distribution of income that provides enough income for all
to purchase the food they need [13]. The challenge to provide food security for all it involves not
just ensuring the availability of adequate food in total, but that all people have access, at all times,
to safe, nutritious food. Reducing poverty is a key element in a policy for food security, because poor
people spend three quarters of their income on staple food, leaving them vulnerable to high food
prices, and many poor people obtain much of their income from farming, leaving them vulnerable to
declines in agricultural output. Policies and projects that increase the incomes could be successful in
enhancing food security of low-income households [11,13].

The Mexican Constitution recognizes indigenous people as an essential component of the nation,
as well as their right to the public use of their languages and customs, whether they live in the
countryside or in the city. However, at present, the people who belong to indigenous communities
suffer from various forms of social disadvantages that leave them behind the rest of the population [14].
The Mexican National Commission of Indigenous Peoples Development considers an indigenous
person as someone living in a household whose head of the family, spouse and/or an ascendant
self-identifies as a speaker of an indigenous language [8,9,14].

Food insecurity is one of the most important challenges in Mexico. Monitoring food security
can be useful to identify population subgroups or regions with particularly severe conditions [15].
For this reason, methodological tools have been developed to measure the state of food insecurity
at household level. The methodology, called “Months of Adequate Household Food Provisioning
(MAHEFP)”, developed by the FANTA (Food and Nutrition Technical Assistance) Project [16], allows
to identify food access levels by counting the months in which a household was unable to provide
adequate food. This tool captures changes in the capacity of the household to address vulnerability in
such a way, that guarantees a supply above a minimum level throughout the year as well as, to identify
the population’s food deficiencies or excesses. It also provides the baseline for interventions that
improve the food consumption in households [17-19].

In addition, households that are vulnerable to shocks such as poverty and food insecurity may
develop different temporary or permanent measures or defense mechanisms in order to survive in the
absence of food and economic resources. These mechanisms are considered as strategies for coping
with food insecurity that can go from dietary changes to permanent migration [20-23].

In general, being indigenous in Mexico carries a high probability of being poor and subsequently,
food insecure [24]. Among the indigenous communities most seriously affected we can find the ones
from the Sierra Tarahumara, which are known for being the Mexico’s poorest citizens, with lower
development and greater indigenous inequality [8]. For this reason, the objective of this study was to
measure food access and to identify the coping strategies in indigenous households of communities of
the Sierra Tarahumara in Mexico.

2. Material and Methods

2.1. Location

This research was carried out in the Sierra Madre Mountain Range, also known as the Tarahumara
region, which is located in the northern state of Chihuahua [25-27]. The ecology of the region consists
of a system of deep subtropical canyons, alternating with high mountains up to 3300 m above sea
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level where around 15 per cent of Mexico’s national forest surface lies [28]. It is also an area of
cultural diversity, being home to four indigenous groups: Raramuris or Tarahumara, Pima, Guarojio
and Tepehuanes. The biggest group is Raramuri, one of the largest groups of indigenous peoples in
Mexico [29]. The high poverty levels in the Tarahumara region show how the indigenous population
is systematically excluded from access to health services and quality public service, land management
benefits and access to income, when compared with the non-indigenous population [25,26,28]. Despite
the importance of these indigenous communities, this is the first study performed to determine food
access throughout the months of adequate household food provisioning (MAHFP) of the communities
located in the Sierra Tarahumara.

2.2. Data Collection

The present research was household-based and cross-sectional. The selection of indigenous
communities was made from a list of communities provided by the National Institute of Statistics
and Geography of Mexico [30], and were classified according to the distance to the development
centre, in this case, the city of Creel (0-3 km, 3-6 km, 69 km y 9-12 km). The representative
sample was 123 surveys, based on a total of 337 households, from 38 communities, with a confidence
rate of 95 percent and a precision rate of 7 percent. Data was collected through household-based
face-to-face interviews using a pre-tested coping strategy interview schedule along with experts’
opinion. The authors were assisted by translators from the area. The survey was conducted in
February and March 2015 (winter season). The participants were females of the household who were
involved in cooking and purchasing food and were therefore aware of household food insecurity
conditions. Prior to data collection, they gave their consent to participate in the study. They were also
informed that their identity would be kept confidential. The surveys were distributed on different
weekdays and different times of the day in order to ensure that every household had the same
probability of being surveyed. The ethical approval of this research was given by the Research Council
of the Centro de Extension e Innovacién Rural del Noroeste (CEIR) of the Universidad Auténoma de
Chihuahua, Mexico.

2.3. Questionnaire

The survey consisted of the following questionnaires: (a) Socio-demographics and household
characteristics; (b) MAHFP, through which respondents were asked to identify the months (during the
last 12 months) that they did not have access to enough food to meet their needs [16]; and (c) Coping
strategies adopted by households to prevent food insecurity. The coping strategy questionnaire was
created using different bibliographic references [2,22,31,32], and by visiting indigenous communities
during preparatory stage (the pilot test of the survey).

2.4. Analysis of the MAHFP

To calculate the months of Adequate Household Food Provisioning (MAHFP) indicator, a sum
is made for each household in the sample: twelve months minus the total number of months in the
previous 12 months in which the household was unable to meet its food needs. The applicable values
to the months between the letter A and L will be “0” or “1”.

MAHFP = (12— ) A4+B+C+D+E+F+G+H+I1+]+K+L)

Second, an average is calculated for all households that participated in the sample.

Third, we considered a logical categorization of low, moderate and high food access to be <9,
10-11, and 12 respectively (12: a higher score represents a household that has more consistent food
access all year round, and <9: low food access, implying at least a quarter of the year with food access
problems) [16,19].
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2.5. Coping Strategies” Classification

Food insecure households often use four groups of coping strategies to deal with food
insecurity [22,31,32]: (1) Rationing or managing the shortfall strategies (limited portion size at meal
times; skip meals and restricted consumption of adults so small children can eat) are the most common;
(2) Decreasing number of household members (sent household members to eat elsewhere); (3) Dietary
changes (rely on less expensive food). (4) Increasing short term household availability of funds (borrow
food from a friend or relative; purchased food on credit; send household members to beg; gather wild
food, hunt, or harvest immature crops; consume seed stock held for next season; make handicrafts to
raise money for food; the household head migrates to work) (Table 1).

2.6. Statistical Analysis

The first step was to identify the variables that are candidates to better explain food access
(Table 1). In the second step, the Chi-square (x?) test was used to examine associations of variables of
the coping strategies by food access levels (MAHFP score category). Also, we used the contingency
coefficient, which is a measure of association based on chi-square. The value ranges between 0 and
1, with 0 indicating no association between the row and column variables, and values close to 1
indicating a high degree of association between the variables. It is important to note that all the
above variables are nominal or categorical variables. The null hypothesis is that no relationship exists
between variables [33,34]. Finally, this study presents the empirical analysis using the one-way analysis
of variance (ANOVA) approach. It was used to examine the association of the continuous variables
(income, age, size of the households) with food access levels. The ANOVA procedure uses an F-test
with (k—1) and (N—k) degrees of freedom, where k is the number of groups and N is the total number
of observations. The null hypothesis is that these sample means of continuous variables from various
households are identical for all the food access levels. Levene’s statistic was used, which tests the null
hypothesis that several sample variances are equal [33,34]. This statistical analysis was performed
using the software SPSS®, version 20.0 (IBM, Armonk, NY, USA).
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Table 1. Descriptive analysis.

Description % Mean SD
Socio-demographics and household characteristics:
Age The age of the head of household, continuous variable 40.66 13.90
Family size: Household’s size is a continuous variable 4.28 171
Income: It is a continuous variable measured in Mexican pesos 2199.92 1634.87
Respondent sex: 0.65 0.48
Woman Sex of the head of household. Dichotomical variable (0,1), where 0 is woman and 1 man 34.96
Man 65.04
Family status: 1.84 112
Non-marital cohabitation 57.72
Married Civil status of the head of household. Nominal qualitative variable 14.63
Widower 13.82
Separated 13.82
Education: 0.95 0.71
No studies 23.58
Elementary The education of the head of household, ordinal variable 61.79
Middle 10.57
Higher 4.07
Access to water: Dichotomical variable, where 1 indicates that the water is obtained from a well and 0 0.71 0.46
Waterwheel or well that it is obtained from some river or sprin, 70.73
No pring. 29.27
Access to bathroom: Dichotomical variable, where 0 indicates absence of bathroom, in the household and 1 0-31 046
Yes S . . 30.89
indicates that there is a bathroom, in the household.
No 69.11
Electricity: 0.18 0.38
Yes Dichotomical variable, where 0 indicates they do not have and 1 they do. 17.89
No 82.11
Own lands: 1.6 0.98
Doesn’t have It is a qualitative variable, the amount of land available that the head of household 21.95
<1 Ha. wns (doesn’t have, <1 Ha., 1-2 Ha., >2 Ha) 9-76
1-2 Ha. owns (does ave, a., a., a). 5447
>2 Ha. 13.82
Prospera: .. Dichotomical variable (0,1). Households that are or are not beneficiaries of this social 0.67 0.47
Non-beneficiary . . . 33.33
. inclusion and conditional cash transfer program.
Beneficiary 66.67
Food access: 0.51 0.61
Low MAHFP was calculated within a 12-month period in which each household was unable 54.47
Moderate to meet its food needs. Thus, a higher score represents a household that has more 39.84
High consistent food access (low <9, moderate 10-12 and high 12). 5.69

50f 14
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Table 1. Cont.

Variables Description % Mean SD
Coping Strategies:
Skip meals: 0.56 0.50
Yes 56.10
No 43.902
sssstrlcted consumption of adults in order for small children to eat: These strategies belong to the group of rationing or managing the shortfall strategies. 5085 0.53 0-30
No Dichotomical variable (0,1). 4715
Limited portion size at meal times: 0.50 0.50
Yes 49.6
No 50.4
\szr;t household members to eat elsewhere It belongs to the group of decreasing number of household members. Dichotomical 163 0-16 0.7
No variable (0,1) 837
Rely on less expensive food 0.19 0.39
Yes It belongs to the dietary changes of the group. Dichotomical variable (0,1) 18.7
No 81.3
Make handicrafts to raise money for food: 0.46 0.50
Yes 45.5
No 54.5
Consume seed stock held for next season: 0.41 0.49
Yes 415
No 58.5
The household head migrated to work: 0.40 0.49
Yes 39.8
No 60.2
Occasional job: 0.34 0.48
Yes 34.1
No These strategies belong to the short-term increased food availability of the household of 65.9
Borrow food from a friend or relative: the group. Dichotomical variable (0,1) 0.24 0.43
Yes 23.6
No 76.4
Purchased food on credit 0.18 0.38
Yes 17.9
No 82.1
Gather wild food, hunt, or harvest immature crops 0.06 0.23
Yes 57
No 94.3
Send household members to beg 0.02 0.15
Yes 2.4
No 97.6

Note: Ha = Hectares. DS = Desviacién Estandar (n = 123). Source: Own elaboration from surveys.
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3. Results
3.1. Descriptive Analyses

3.1.1. Socio-Demographics and Household Characteristics

In our survey sample among indigenous communities of Sierra Tarahumara of the Mexican State
of Chihuahua, men run 65% of the households and women 35%. On average, a household is composed
of 4.3 household members. The average age of the household head for indigenous communities of
Sierra Tarahumara was 40.7 years old. Furthermore, household heads have a generally low level of
education (23.58% with no studies and 61.79% with only elementary education). They live, mainly, in a
family status of non-marital cohabitation (57.72%) and the income per household is 2199.92 Mexican
pesos. It was observed that the households of these communities do not have access to an improved
installation of safe water. Also, 70.73% use water to cook and drink obtained from pits and 29.27% use
water taken from rivers and springs. In terms of sanitation, only 30.89% of people use the bathroom
as type of sanitation facility, whereas 69.11% have their bowel movements outdoors. In addition,
the 82.11% are not connected to an electricity network. Also, 54.47% of the households had between 1
and 2 hectares of land; 21.95% of the households were landless. However, 66.67% are beneficiary of the
Prospera conditional cash transfer (Table 1).

3.1.2. Food Access (as Measured by MAHFP)

The MAHEFP provides an indication of households’ access to food by providing information
on the months in which households have food during the year. Figure 1 displays the months of
provisioning, showing that in no month all surveyed households have enough food. May was the
month in which the highest number of households (57.72%) were food insecure, followed by January
(56.91%), February (55.28%), March (52.03%), and December (49.59%); more than 50% of households
reported that they do not have adequate food quantities. The month with the highest food supply
is September, with only 16.26% of households suffering some form of food deprivation. December,
January, February and March are the winter months with little food available from gardens and plots
in this community.

60 |56.91 55 57.72

1707 1789 4505  17.07  17.89
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Figure 1. Percentage of households experiencing hunger over a year. Note: (n = 123). Source: Own
elaboration with information obtained from surveys.

Table 1 shows that the level of access to food is low in 54.47% of households, while 39.84%
has moderate access, and only 5.69% of households surveyed reported having no difficulty in
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accessing food, obtaining food for their household members in the past year (high food score access
12). On average, MAHFP was 7.83, which means that the sampled population of households has,
on average, low access to food (range <9).

3.1.3. Coping Strategies

As indicated, this study was carried out during the winter season, when food insecurity is most
acute. The households used several coping strategies to mitigate the effects of food shortage (shown
in Table 1 and plotted in Figure 2). The main coping strategies used by households were those
related to the group of ‘food rationing’: skipping meals (56.10%), restricting consumption of adults
to secure small children’s intake (52.85%), and limiting the portion size at meal times of the whole
family (49.59%). This was followed by the coping strategies that belong to the group of ‘augmenting
short-term household food availability’: making handicrafts for cash to buy food (45.53%), consuming
seed stock held for next season (41.46%), the household’s head migrating to work (39.84%), and the
household’s head engaging casual labor (34.15%). The least commonly employed strategies were
sending household members to beg and gathering wild food, hunting, or harvesting immature crops.

Send household members to beg [l 2.44
Gather wild food, hunt, or harvest immature crops [l 5.69
Sent household members to eat elsewhere | N NIINNIEEIE 16.26
Purchased food on credit | RN 17 8
Rely on less expensive foods | NN 1870
Borrow food from a friend or relative | R N 2355
casual labor [ NG /15
The household head migrated to work [ N N 3054
Consume seed stock held for next season [ NNRNRNRNREEEEE /146
Make handicrafts to raise money for food | R NRHRHRIIEEEE /5 5:
Limited portion size at meal times | N RN /o509
Restricted consumption of adults in order for small children to eat [ R 5055
Skip meals | s¢.10

0.00 10.00 20.00 30.00 40.00 50.00 60.00
%

Coping Strategies

Figure 2. Coping strategies used by households. Note: (n = 123). Source: Own elaboration with
information obtained from surveys.

3.2. Results of the Statistical Analysis

By using cross-tabulation procedures and Chi-square tests, we investigated the relationship
between coping strategies and food access levels. The variables of the coping strategies associated
with food access included: reliance on less expensive food (p < 0.01), purchasing food on credit
(p < 0.05), limiting portion size at meal times (p < 0.05), skipping meals (p < 0.10), and restricting adults’
consumption to secure small children’s intake (p < 0.10). The only household variable characteristic
that was significantly associated with food access levels was the access to bathroom (p < 0.05). There
was no significant association between the following variables of the coping strategies and food
access levels: borrowing food from a friend or relative, gathering wild food, hunting, or harvesting
immature crops, sending household members to eat elsewhere, consuming seed stock held for next
season, the household head migrating to work, occasional job and sending household members to beg
(Table 2).

On the other hand, the ANOVA indicated that the null hypothesis cannot be rejected, this is that
the population’s means of continuous variables (income, age and size of households) derived from
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various households, are identical across all food access levels. Levene’s statistic showed normality in
all these continuous variables (p > 0.05) (Table 2).

Table 2. Bivariate associations between food access levels (as measured by Months of Adequate
Household Food Provisioning (MAHFP)), socio-demographics and household variable characteristics
and variables of the coping strategies.

Food Access Levels (MAHFP) Tests

ANOVA F Levene test
Age 0.75 0.38
Family size 1.76 0.21
Income 1.81 1.35
Contingency table analysis Pearson Chi-Square Contingency Coefficient
Access to bathroom 6.42 0.22 **
Respondent sex 0.76 0.08
Family status 2.25 0.13
Education 1.98 0.13
Access to water 3.31 0.16
Electricity 5.56 0.21
Own lands 10.81 0.28
Prospera 0.45 0.06
Coping strategies:

Rely on less expensive food 15.54 *** 0.34 ***
Purchased food on credit 6.95 ** 0.23 **
Limited portion size at meal times 8.01 ** 0.25 **
Skip meals dummy 5.50 * 0.21*
Restricted consumption of adults in order for small 458 * 019 *
children to eat ’ ’
Borrow food from a friend or relative 0.49 0.06
Gather wild food, hunt, or harvest immature crops 1.05 0.09
Sent household members to eat elsewhere 453 0.19
Consume seed stock held for next season 2.26 0.13
The household head migrated to work 1.85 0.12
Make handicrafts to raise money for food 2.64 0.15
Occasional job 3.43 0.17
Send household members to beg 2.57 0.14

Association was statistically significant: *** p < 0.01. ** p < 0.05. * p < 0.10. MAHFP, months of adequate household
food provisioning. ANOVA one-way analysis of variance. Association was not statistically significant: p > 0.05.
Levene’s test indicates that exist normality /homoscedasticity. Source: Own elaboration with information obtained
from surveys.

4. Discussion

In terms of the socioeconomic situation, our results can be compared to other investigations
related to households’ food access. Legwegoh and Hovorka [35], found in Gaborone, Botswana, that
the households were composed, on average, of 4.4 members; the average age of the head of household
was 44.80 years old; around 20% of the heads of household did not have formal education and 50%
had basic education; and 15% of the heads of household reported being employed on a part-time basis.
For their part, Thorne-Lyman et al. [36], in the rural area of Bangladesh, they found that the size of the
household was 5.7 members. More than 90% of the households had <1 hectare of land; most of the
households were landless. Slightly more than half of the heads of household had received some type
of formal education and reported having been short-term employed. These sampled populations have
similar characteristics to ours.

Regarding the measurement of the food access in the households, the MAHFP was used,
a methodology proposed by Swindale and Bilinsky [16]. Our findings indicate that in all months of
the year the households do not have enough food, mainly during January, February, March, May and
December. However, these results do not match with those reported by Leah et al. [19] who in three
Central Andean metropolitan, peri-urban regions (Cochabamba, Bolivia; Pillaro, Ecuador; Huancayo,
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Peru) found that 41% of households surveyed do not experienced any difficulties in obtaining food
for their home in the last 12 months (MAHFP score 12). In the work of De Cock et al. [17] carried out
in the rural areas of Limpopo province, South Africa, showed that households experienced hunger,
the period ranged from 1 to 4 months, with the largest number of households suffering from one
or two months of food insecurity (13.2% and 10.2%, respectively). January was the month in which
the highest number of households (25.9%) experienced hunger, followed by June (17.2%), February
(16.2%), July (15.5%) and December 15.2%). The proportion of households reporting difficulties in
obtaining food for their homes for 3 months or more in the last 12 months was 18.6%. In our work, we
found that households have low access to food (7.83 on average, range <9). These findings are lower
than those obtained by De Cock et al. [17], at 10.28, within the range of moderate food access (10-11).

In the present study, we found that the coping strategies used to deal with indigenous household
food insecurity were focused on two main groups of strategies, rationing and the group of increased
short-term household food availability. This finding was consistent with previous studies done in
other countries. In the research Ngidi and Hendriks [32] performed at Jozini, a rural Municipality
in South Africa, they found that relying on less preferred and/or inexpensive food was the most
commonly employed strategy (88.4%)—followed by borrowing food or money for food and begging
from friends or relatives for food (85.5%, in both). Grobler [37] found in Bophelong, a low-income
neighborhood in South Africa, that the coping strategies used by most of the households in the sample
is relying on less expensive commodities, followed by buying only necessities, sticking to budget,
limiting portions and skipping meals. For their part, the work of Chagomoka et al. [38], carried out in
Ghana, pointed out that households used coping strategies more frequently, such as skipping meals
the whole day, borrowing food or money to buy food, consuming seed stock and purchasing food on
credit. Shariff and Khor [2] found, in a rural community in Malaysia, that borrowing money to buy
food, receiving food from family members, relatives and neighbors and reducing the number of meals
seemed to cushion the food insecure households from experiencing food insufficiency. Shisanya and
Hendriks [39] found in Maphephetheni uplands, South Africa, that the most used coping strategies by
households were eating smaller meals than they needed (83% of the households) and eating fewer
meals in a day (91% of the households).

We showed that there was a statistically significant association between food access levels and
coping strategies (relying on less expensive food; purchased food on credit; limited portion size at
meal times; skipped meals and restricted consumption of adults in order for small children to eat).
In this way, the results suggest that coping strategies can help to determine the food access levels and
identify the most vulnerable households.

Overall, despite failing to find significant relationships between the socio-demographics and
household variable characteristics and food access levels, our comparison across measures reveals
that indigenous households were food insecure. Servan-Mori et al. [9] and CONEVAL [14] in Mexico
found that municipalities with a higher proportion of indigenous population have less availability
of basic services such as durable homes floor material, access to clean water and sanitation and
medical insurance. According to SHCP [40], the minimum wage in Mexico was 2103.00 Mexican
pesos per month and contrasts with the results of this research, because most of the heads of
households had low-income. Also, CONEVAL [14] indicated that the precariousness of income
is one of the most dramatic and particular characteristics of poverty in individuals with some ethnic
trait. Servan-Mori et al. [9] indicated that the distribution of household’s expenditure showed that the
indigenous populations are disadvantaged economically. They also showed that, regardless of the type
of poverty index estimated and the different thresholds of the poverty line, indigenous population
consistently have greater poverty index values than non-indigenous populations. In addition,
low-income families have been forced to cut their food budgets, which has increased the purchase
of cheaper and less healthy food products [41,42]. On the other hand, it is worth mentioning that no
significant difference was found between the Prospera variable and food access levels. According to
FAO et al. [3], Servan-Mori et al. [9] and Attanasio et al. [43], Prospera conditional cash transfer (before
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Oportunidades) has shown positive effects on basic health, nutrition, and education indicators among
disadvantaged groups. However, Sonnino and Hanmer [44], Pefia [45] and Servan-Mori et al. [9]
found that the program requirements applied on indigenous families are often incompatible with their
migration patterns tied to family and community obligations. Moreover, Prospera implementation
is planned as if beneficiaries were culturally homogeneous, but they are not. Some marginalized
indigenous households have not been included in the program due to the remote location of the
communities where they live, which is against the Mexican Constitution. According to the Constitution,
all citizens are equal regardless of where they live [14,45]. This leads us to think that Prospera may
have failed to alleviate poverty significantly in indigenous groups.

5. Conclusions

This study investigated the food access and coping strategies of households in the indigenous
communities of Sierra Tarahumara in Mexico. The MAHFD, as food access indicator and coping
strategies, was used to determine the status of households. Chi-square and ANOVA tests were used to
determine association between food access levels and coping strategies that were used by households.

It was found that all our surveyed households do not have access to enough food in any month.
The month with the greatest supply problem was May with 57.72% of households suffering food
insecurity, and the one with the highest supply was September, with 16.26% of the households suffering
from food insecurity. In addition, households were found to have a low level of access to food (54.47%).
Therefore, it is concluded that all surveyed households experienced some difficulties in obtaining food
during the 12 months of 2014. Also, the results reported that the households used various strategies
to address the problem of access to food, including, eating cheaper food, limiting portion sizes at
meals and reducing meals for whole days, among others. From the analysis, one might think that a
smaller variety of food was served in the home, since food access is limited. This is a very critical issue,
because it is associated with negative health consequences.

The use of the MAHEFP indicator and coping strategies to measure food insecurity has low cost,
has a simple procedure, it is comprehensible by everyone and can be used in combination with other
measures of food insecurity. Coping strategies may vary due to different geography, economy, social
and environmental circumstances. For this reason, the type of coping strategies used should be
validated against other indicators, such as poverty measures, nutritional status and food consumption.
Knowledge on such information will facilitate efforts to influence public policies and to improve the
situation of household food insecurity among rural the areas mainly within indigenous communities.

The limitation of this study is that it consisted of a rather small sample that may not be
representative of the general population. Despite this limitation, this study constitutes an initial
baseline to understand the food situation of indigenous households in the Sierra Tarahumara and can
be seen as a contribution to the growing body of knowledge in food insecurity among indigenous
communities. Food insecurity remains a challenge for Mexico. Thus, hunger eradication should
remain a key commitment of decision-makers at all levels. It is suggested that policymakers should
consider developing a comprehensive food security strategy framework, focusing on promoting
growth in agriculture sector, greater social inclusion and improving food security and nutrition of
these indigenous communities.
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