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Abstract 

Background: Guatemala faces several challenges related to high levels of poverty, malnutrition, and 

food insecurity, despite being classified as an upper-middle-income country. These problems are a 

reflection of the country's historical inequalities and the perpetuation of conditions that affect the 

health and economic development of the most vulnerable populations. Aim: The present study aimed 

to assess food insecurity in households of Tz'utujil Maya women living around Lake Atitlán, in 

Guatemala, and to relate it to socioeconomic factors, dietary diversity, and anthropometric measures. 

Methods: This cross-sectional pilot study investigated the subsample of women responsible for food 

provision in their households, who had previously participated in the Respiratory Health in the Lake 

Atitlan (2021). Data were collected via digital questionnaires using the Kobotoolbox software. The 

assessed variables included food insecurity, measured by the Household Food Insecurity Access Scale 

(HFIAS), socio-demographic information, dietary diversity assessed by the Minimum Dietary Diversity 

for Women (MDD-W), and levels of general and abdominal obesity, evaluated through anthropometric 

measures. The study population comprised 86 Tz'utujil Mayan women aged 18-49 years who were 

recruited over a three-week period in the municipality of San Pablo la Laguna, Guatemala. Results: The 

prevalence of severe food insecurity stood at 64%, with only one household (1.2%) reported as food 

secure. Notably, 28% experienced moderate food insecurity, and 7% faced mild insecurity. However, 

economic hardship was widespread, as 97% of households experienced monetary poverty, and 

educational attainment was relatively low, with 64% having incomplete or only primary education. 

Furthermore, just 12.8% of households could afford the daily food basket per household size. Despite 

these health concerns, the majority (92%) achieved minimum dietary diversity. The average body mass 

index (BMI) was 30.1 kg/m², with 49% classified as obese. Additionally, 59% had high waist 

circumference, with 50% showing increased central adiposity, and 29% displaying high central 

adiposity based on the waist-to-height ratio.  Conclusions: This study reveals the worrying reality for 

indigenous Mayan Tz'utujil women in San Pablo, Guatemala, with two-thirds of the assessed 

households facing severe food insecurity. A complexity of factors relevant for community health were 

found, such as high levels of poverty, low levels of schooling, as well as high levels of both obesity and 

stunting.  
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1 Introduction 

1.1 Food insecurity  

According to data published in 2021, approximately 29% of the global population suffered from 

severe or moderate food insecurity, which was particularly common in low- and middle-income 

countries (LMICs). However, while Guatemala is not classified as an LMIC (1), severe or 

moderate food insecurity was reported to be 56% (2). 

By examining Guatemala more closely, the situation becomes even more troubling. A food 

insecurity prevalence of 100% has previously been found in indigenous Guatemalan 

households, with 49% presenting it at a moderate level and 51% at a severe level (3). Food 

insecurity in Guatemala is closely linked to economic disparities and inequities within the 

population. These inequities are particularly pronounced among the historically marginalized 

indigenous population, where socioeconomic, educational, and nutritional factors are 

unfavorable (4). 

Food security refers to a state in which individuals have, at all times, the possibility of having 

physical and economic access to food that must be necessary, safe, and nutritious, and which 

can satisfy dietary needs and preferences for an active and healthy life. It encompasses four 

main components:  availability, physical and economic access, biological use, and stability over 

time (5). While all are essential, researchers typically focus extensively on physical and 

economic access to food, as the other three components are derived from it. The access 

component looks at factors such as the physical availability and economic capacity to purchase 

food, which also includes fair food distribution and equitable access to food resources (6). 

The presence of food insecurity is usually linked to factors such as inadequate political decision-

making by states, corruption, a diminished number of job opportunities, political centralization, 

and environmental conditions (7). Added to these components, global population growth and 

armed conflicts or wars generate repercussions that directly and indirectly affect the 

sustainability of food systems (8). 

As mentioned, inhabitants of LMICs are particularly susceptible to increased food insecurity. 

Moreover, these nations are also more likely to have populations with nutritional statuses 
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below recommended levels (9). The impact of food insecurity and poverty has been assessed, 

concluding that even mild forms of food insecurity affect child development (10), and women 

due to their more entrenched caregiving roles in states of economic deprivation (11). A 

comprehensive analysis of food insecurity must therefore consider the inclusion of 

socioeconomic inequalities in the assessment process, as these factors are intrinsically 

interconnected. 

1.2 Socioeconomic impact on health and diets  

Understanding health from a global perspective must be achieved through an understanding of 

the social determinants of health, that could help explain the existence of food shortages and 

food insecurity (12). This is evident when considering specific determinants like the lack of 

economic resources, a primary cause of disease outbreaks that can persist from one generation 

to the next, leading to the "circle of poverty" phenomenon. This generational cycle of poverty 

originates in social disadvantages and lower socioeconomic populations. Childhood 

undernutrition leaves lasting cognitive effects that may be passed on to the next generation 

(13). Consequently, parents who experienced it during childhood strive to provide a better 

quality of life for their children despite lacking access to well-paid jobs with better conditions 

As a result, there's a high likelihood that children will grow up in a similar poverty situation to 

their parents, replicating the model with future offspring (14). 

The impact of socioeconomic inequities is also noticeable when it comes to households making 

dietary choices. Parents with lower levels of education and household income often tend to 

offer diets with fewer fruits and vegetables, and a higher consumption of calorie-dense and 

processed foods. One of the primary reasons for this is the lack of nutritional education, which 

influences decision making, coupled with the lower cost of processed foods, allowing parents 

or those in charge of food management in the house to access a higher calorie intake in relation 

to the money spent on food (15).  

The easy access to calorie-dense foods creates greater inequities in the population concerning 

malnutrition. The prevalence of malnutrition often varies based on socioeconomic levels, with 

undernutrition states primarily occurring in poor households. However, the prevalence of 
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overweight and obesity varies significantly based on geographical location concerning 

socioeconomic status (16).  

Indigenous communities, particularly in Latin America, have been subjected to various aspects 

of socioeconomic inequity, being part of a population with a historical background of persistent 

and ongoing racism, mistreatment and social exclusion by the states. This inequity and abuse 

create an ideal environment for the development of limited trust in the healthcare system, 

which exacerbates socioeconomic inequities and therefore health inequity (17, 18). 

1.3 Food diversity 

Dietary diversity, defined as the presence of a variety of foods in one's diet, is widely recognized 

as a fundamental element of optimal nutrition (19). Beyond the quantity of food consumed, 

ensuring adequate diversity enables individuals to incorporate a broad spectrum of foods, 

enhancing the nutritional quality by providing a range of essential micro and macronutrients.  

Depending on the life stage, individuals require a distinct nutritional profile. Women of 

reproductive age represent a population group with some of the highest nutritional needs and 

are particularly vulnerable due to potential physiological demands associated with pregnancy 

or lactation (20). This is why there is interest and strategies in place to measure this 

multidimensional component and, in turn, promote dietary diversity in this population. An 

example of this is the technical document "Minimum Dietary Diversity for Women” (MDD-W), 

which aims to transition from data collection to formulating appropriate programs and policies 

targeting women (21). 

It's crucial to acknowledge the distinct nutritional needs of women of reproductive age, keeping 

in mind potential risks associated with the current access to ultra-processed foods fueled by 

globalization. This growing interdependence in the global food trade has made industrialized 

foods, known for their high-calorie content and low micronutrient quality, more accessible to 

people (22).  There is already evidence that the dietary diversity introduced by these ultra-

processed or unhealthy foods may be a significant factor contributing to the global rise in the 

obesity epidemic (23). 
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1.4 General and abdominal obesity 

Obesity is a public health problem worldwide and is considered a pandemic, with tripled 

prevalence since 1975, often explained by a decrease in daily physical activity and the 

consumption of ultra-processed foods (24). By 2015, it was estimated that the prevalence of 

obesity and overweight worldwide reached 39% (25). Obesity increases the risk of metabolic 

diseases such as diabetes mellitus, arterial hypertension, and atherosclerosis, among others 

(26).  

The Americas Region stands out with the highest global prevalence of overweight (61%) and 

obesity (27%) (27), reflecting significant regional disparities. While historically associated with 

affluence, obesity is increasingly linked with poverty, particularly evident in socioeconomically 

disadvantaged populations. In Latin America, obesity rates are progressively rising, especially 

among those with lower socioeconomic status and limited education. Rural women and urban 

men, in particular, exhibit a higher prevalence of obesity (28).  

The World Health Organization (WHO) describes obesity as abnormal fat accumulation that 

impairs health status. This diagnosis is usually given through a measurement that considers the 

values of weight and height called Body Mass Index (BMI). Adults with a BMI within the cutoff 

points of 18.5 to 24.9 kg/m2 are considered to have a normal weight for their height; from 25 

kg/m2 to 29.9 kg/m2 are considered overweight; and greater than or equal to 30.0 kg/m2 are 

considered to have obesity (29). Despite the wide use of this indicator worldwide, sufficient 

evidence classifies BMI as a poor indicator (30). The primary disadvantage with the use of BMI 

is the lack of differentiation between body fat and abdominal fat, the latter being more often 

associated with the onset of metabolic syndrome (31).  

Another parameter that provides more information about the risk of cardiometabolic diseases 

is called abdominal obesity, which usually is associated to environmental or genetic factors (32). 

Abdominal obesity can be measured using parameters such as waist circumference (WC), waist-

hip circumference (WHR), and waist-to-height ratio (WHtR) (33). The WC, WHR, and WHtR 

perimeters are quick, simple, and inexpensive obesity indicators that can be applied at any level 

of care in a health system.  
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The WC is the simplest way to measure abdominal obesity. An adult is considered to have 

abdominal obesity if individuals have a WC greater than 88 cm in women, and 102 cm in men 

(29, 32). The risk of metabolic diseases is increased with values over 94 cm for men and 80 cm 

for women, and a substantially increased risk with the cut-off point of 102 cm for men and 88 

cm for women (29). However, it is worth noting that WC in women can be considered high 

already starting from 80 cm, and having a measurement within this range may contribute to a 

higher systolic blood pressure (34). 

Another useful indicator for disease risk is the WHtR. For adult men, a WHtR exceeding 0.52, 

and for women, exceeding 0.53, indicates an elevated risk of developing diabetes, while values 

of 0.53 for men and 0.50 for women suggest a higher likelihood of cardiovascular diseases. 

WHtR values of 0.50 for both men and women are associated with increased risk of metabolic 

syndrome and hypertension (35). To accurately assess abdominal fat, the National Institute for 

Health and Care Excellence has defined three distinct WHtR cut-off points: 0.4 to 0.49 indicating 

healthy central adiposity, 0.5 to 0.59 suggesting increased central adiposity, and 0.6 or greater 

indicating high central adiposity (36).  

1.5 Guatemala and indigenous communities  

Guatemala, with a population of approximately 17.6 million, is categorized as an upper-middle-

income country based on data from the World Bank (1). Despite its apparent economic stability 

and position as the highest-income country in Central America in terms of population and 

economic activity by 2022, significant challenges persist in terms of poverty reduction and 

inequality mitigation. Of particular concern, is the alarming prevalence of chronic malnutrition 

in the country, surpassing that of any other country in Latin America and the Caribbean (37). 

Importantly, indigenous communities and rural populations bear the brunt of this issue, 

experiencing the most severe consequences of malnutrition. 

A Guatemalan household is considered to be living in poverty if its monthly income is below 

10,218 quetzales (Q) or approximately 1,312 US dollars (US$) at the time of writing (38). The 

basic daily food basket to feed a family of 4.7 people as for January 2023 was Q109.6, or 

US$14.07 (39). Although Guatemala is not classified as a low-income country, the incidence of 
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monetary poverty at the national level is 50.5%, with a rate of 65.8% in rural areas. Specifically, 

76.2% of the poverty is concentrated in the indigenous people living in rural sectors (40). 

Regarding the ethnic groups, populations are identified as Ladinos, Maya, Xinka, Creole and 

Garifuna. According to a 2021 report, the largest proportion of these groups identify 

themselves as Ladino, with 63.4%, 35.0% as Maya, and 2.1% as Xinka (41). Despite the large 

proportion of the population identified as indigenous, there is structural racism and 

discrimination towards this group, which is manifested even at public state institutions. 

Discrimination scenarios in the health sector describe acts ranging from indifference against 

this population, to violence and coercion (42). 

Structural and historical discrimination towards indigenous traditions generated a social 

consciousness of an exclusive nature toward what it means to be indigenous. Being indigenous 

is still considered, by a part of the population, as a synonym for backwardness and guiltiness 

for the country's failure. On the other hand, this feeling of contempt created a sense of identity, 

belonging, and preservation of cultural traditions within indigenous populations, in which the 

overprotection of identity also prevents the development and adoption of fundamental human 

rights, such as that of indigenous women, who are culturally in a state of inferiority compared 

to men (43).  

The Lake Atitlán Respiratory Health Pilot Study, undertaken by researchers from the University 

of Bergen in 2021, and performed on a difficult-to-reach indigenous Mayan population, 

highlighted some of the stark realities faced by these communities. The study investigated 

respiratory health along with a range of general characteristics and risk factors. One notable 

finding was the population's short stature, with a mean height of 146 cm in women and 159 cm 

in men. Women additionally had a mean BMI of 30.1 kg/m², categorizing them as obese (44). 

1.6 Dietary Factors in the Guatemalan Diet 

Traditional Guatemalan diets, primarily prevalent in rural areas, rely heavily on carbohydrates 

as their main source of calories, with the indigenous population obtaining 71% of their energy 

from this source, compared to 66% for the non-indigenous population. The corn tortilla stands 

out as the primary carbohydrate source for this population, particularly prevalent in households 
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with higher levels of poverty (45).  However, it is important to highlight that scientific evidence 

cannot conclude that maintaining diets with a high carbohydrate content is responsible for a 

possible increase in the prevalence of obesity (46).  

Diets in rural areas in Guatemala tend to be less diverse compared to urban counterparts and 

typically relied on the consumption of plant-based foods (47).  This trend is also marked by a 

progressive increase in the consumption of processed foods and beverages, a shift closely 

linked to economic factors, effective distribution strategies, and advertising practices prevalent 

across all supply centers (48).  

Moreover, an important component in the history of the Guatemalan diet is the shift from a 

traditional to a Western diet, influenced by urbanization and economic changes, which is linked 

to the affordability of processed foods. This change involves introducing and incorporating 

foods that were not previously or commonly consumed, like red meat and dairy products. 

Crucially, adhering to the Western diet in Guatemala is associated with elevated annual 

household expenditures. In essence, as spending rises, the probability of embracing this 

Western-like dietary pattern also increases. In addition, women with higher educational level 

may be less likely to stick to the traditional diet (48). 

1.7 Statement of problem and rationale 

Food security has gradually evolved from being considered primarily as a necessity to being 

recognized as a fundamental human right. However, indigenous communities have historically 

faced exclusion and socioeconomic inequities, with lower economic income, low levels of 

schooling and poorer nutritional status. Within these communities, women typically bear the 

responsibility of providing food, but still experience disproportionally the adverse effects of 

malnourishment. Conforming to their gender roles within the family unit, women are 

frequently marginalized, consuming less food to prioritize the nourishment of their children or 

allocating larger food portions to men, who are assumed to need more energy to work and 

fulfill their role as economic providers for the family (49). 

The global prevalence of obesity among women is on the rise across all socioeconomic levels, 

with a pronounced increase observed among those with lower incomes. This increase in obesity 
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rates among the economically disadvantaged has been particularly pronounced in the last few 

decades, especially in LMICs and rural areas, the latter being the setting in which Guatemala's 

traditional indigenous communities live (28).  

The Lake Atitlán area, located in the Guatemalan highlands and surrounded by numerous rural 

villages, is considered a major tourist attraction. However, what many tourists may not realize 

is the presence of inherent health conditions among the population, such as a worrying trend 

of high BMI among its residents. Notably, two studies found that the local residents exhibited 

obesity, with women presenting a mean BMI of 30.1 in one study (50), and a mean BMI of 29.1 

in the second, which included an adult population with both men and women in the area (44). 

Moreover, in countries like Guatemala, globalization has led to increased access to affordable, 

ultra-processed foods, directly contributing to the global obesity epidemic (23). This concern 

underscores the importance of understanding how food insecurity and food affordability are 

linked with factors such as dietary diversity and overweight/obesity, which are particularly 

crucial in children, adolescents, and women of reproductive age. 

Even with the well-established health risks associated with obesity, there remains a notable 

scarcity of research conducted within the context of poverty and obesity in rural areas, such as 

in indigenous communities in Guatemala. While it is commonly believed that food insecurity is 

linked to states of malnutrition resulting from deficits in essential nutrients, the potential role 

of food insecurity in relation to obesity is largely unexplored.  

Investigating this in hard-to-reach populations, such as Maya communities, poses challenges 

due to mistrust of health workers and language barriers, making such populations difficult to 

access for researchers and authorities alike  (17). This scenario highlights the urgent need to 

study and understand the complex interplay of factors that may influence the daily lives, 

circumstances and challenges faced by women in Mayan communities. By bringing attention to 

these issues, further research can contribute to the development of targeted interventions and 

policies that address the intricate relationships between food insecurity, socioeconomic 

inequity states, dietary diversity and the alarming prevalence of obesity in vulnerable 

populations. 



9 
 

1.7.1 Research question 

What is the level of household food insecurity reported by Tz’utujil Maya women around Lake 

Atitlán, Guatemala, and how does this food insecurity correlate with socioeconomic factors, 

dietary diversity, and obesity within these communities? 

1.7.2  Aim 

This pilot field study aimed to investigate food insecurity levels in households of Tz’utujil Maya 

women living around the Lake Atitlán in Guatemala and to assess its relation with 

socioeconomic factors, dietary diversity and obesity in the same population. For this reason, 

the following specific objectives are further presented: 

1.7.3 Specific objectives 

1. Assess the level of household food insecurity in this Tz’utujil indigenous population using 

the Household Food Insecurity Access Scale (HFIAS). 

2. Determine socioeconomic factors such as monetary poverty, educational level and 

household food expenditure in the households. 

3. Investigate the associations of household food insecurity with socioeconomic factors, 

dietary diversity and obesity in this population.  
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2 Methods 

This master's project was conducted as part of a field study carried out over a three-week 

period in February 2023 in the municipality of San Pablo La Laguna, situated by the Lake Atitlán 

in Guatemala. It focused on food insecurity, and the data were collected at the same time as 

two other projects focusing on food diversity and on chemical occupational exposures, 

respectively. These three field investigations included different subgroups of persons who had 

previously participated in the Lake Atitlán Respiratory Health Study in 2021 (44). 

2.1 Study design 

We conducted a cross-sectional study in San Pablo la Laguna, located by Lake Atitlán in 

Guatemala. During this study, participants were interviewed using the Household Food 

Insecurity Access Scale (HFIAS) questionnaire to assess and characterize levels of food insecurity 

at the household level and the "Minimum Dietary Diversity-Women"(MDD-W) to measure 

dietary diversity. Additionally, we collected information on socioeconomic variables, including 

the number of people living in each household, marital status, educational level, experience of 

monetary poverty, individual level food budget within the household (to assess coverage of the 

basic family basket), and whether study participants’ households had received support from 

any food assistance program in the last 6 months. Furthermore, we measured height, weight, 

and abdominal circumference in all participants to describe their physical status and determine 

the presence of general or abdominal obesity.  

2.1.1 Location and Setting 

The study was conducted in the Southwestern region of Guatemala, specifically in the Sololá 

department, around the Lake Atitlán (Figure 1). Numerous indigenous villages surround the 

lake, and San Pablo la Laguna was selected for examination because the Lake Atitlán Health 

Respiratory Study was conducted there. It is estimated that as of June 2022, the population of 

San Pablo la Laguna was approximately of 8,063 inhabitants (51), with 99.68% identifying 

themselves as indigenous, belonging to the Maya community (52). 
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Figure 1 Map of the localization of the Lake Atitlán and San Pablo la Laguna. From Google maps, 

2023. Google Maps (online). 

https://www.google.com/maps/place/Lake+Atitl%C3%A1n/@14.7157389,-

91.2702958,14.38z/data=!4m6!3m5!1s0x85894ac7c083b493:0xa6e33f7d6b54910!8m2!3d14.

6906713!4d-91.2025207!16zL20vMDN3NXpy?entry=ttu 

2.1.2 Target population 

The Lake Atitlán Respiratory Health Study implemented a two-stage sampling approach when 

it was conducted in 2021. In the initial phase, the researchers engaged with weavers' 

organizations in the Sololá region that had established collaborations with the non-

governmental organization Center for the Study of Equity and Governance in Health Systems 

(CEGSS) to evaluate their interest in participating in the study on respiratory health. The 

adoption of a community-driven approach was essential to address any apprehension or 

uncertainty surrounding involvement in a study conducted by foreign institutions. Once the 

interest of the organizations was confirmed, a community leader and member of the weaver´s 

organization Red de Defensores Comunitarios por el Derecho a la Salud  (REDC Salud) was 

selected to facilitate the recruitment process of the participants. The initial recruitment process 

followed a convenience sampling method, inviting weavers from the REDC Salud organization, 

located in San Pablo la Laguna, where the community leader resided, based on 

recommendations from CEGSS.  

In the second phase of sampling, a snowball sampling method was used. This approach involved 

asking the weavers in the REDC Salud organization to propose individuals who would be suitable 

https://www.google.com/maps/place/Lake+Atitl%C3%A1n/@14.7157389,-91.2702958,14.38z/data=!4m6!3m5!1s0x85894ac7c083b493:0xa6e33f7d6b54910!8m2!3d14.6906713!4d-91.2025207!16zL20vMDN3NXpy?entry=ttu
https://www.google.com/maps/place/Lake+Atitl%C3%A1n/@14.7157389,-91.2702958,14.38z/data=!4m6!3m5!1s0x85894ac7c083b493:0xa6e33f7d6b54910!8m2!3d14.6906713!4d-91.2025207!16zL20vMDN3NXpy?entry=ttu
https://www.google.com/maps/place/Lake+Atitl%C3%A1n/@14.7157389,-91.2702958,14.38z/data=!4m6!3m5!1s0x85894ac7c083b493:0xa6e33f7d6b54910!8m2!3d14.6906713!4d-91.2025207!16zL20vMDN3NXpy?entry=ttu
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for the study, specifically, women who engaged in knitting or weaving activities and who met 

the inclusion criteria. Each selected woman had the opportunity to invite to the study up to 

three household members, including children, husbands, siblings, or parents. As a result, the 

study included a total of 291 participants. 

For the purpose of this research, the target population was defined as women aged 18-49 years 

old who were responsible for food provision in their households, and who had previously 

participated in the Lake Atitlán Respiratory Health Study in 2021. 

2.1.3 Number of participants and sampling of the study population  

From the sampling frame of 291 study participants of the Lake Atitlán Respiratory Health Study, 

we identified 147 women aged between 18 and 49 years who were in charge of the household 

food provision. These women were approached by the same community leader who recruited 

the study participants in 2021. Her task was to reach out to these 147 women through phone 

calls, WhatsApp messages, and home visits. This approach resulted in a final sample of 86 

women, yielding a response rate of 58%. 

2.1.4 Inclusion and exclusion criteria 

Based on the selection criteria of the two questionnaires used, it was decided to work 

exclusively with adult women over 18 years of age who were responsible for planning, 

purchasing, and/or preparing household food, as outlined in the HFIAS food insecurity 

questionnaire. It is important to note that only one woman per household, specifically the 

individual responsible for family food planning, was eligible to participate.  

Women with diagnosed conditions such as diabetes, hypertension or renal insufficiency, which 

would prevent them from adhering to the same dietary practices as the rest of the household 

members, were excluded from participation in the study. Likewise, pregnant women were also 

excluded from the research, as these specific health situations require tailored dietary 

considerations that might not align with the study's parameters. Figure 2 shows the process of 

study sample selection. 
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Figure 2: Flowchart of the study participant sampling process 

 

2.2 Assessing food insecurity using the Household Food Insecurity Access Scale  

The HFIAS (Appendix 1) is a standardized food insecurity measurement tool developed by the 

United States Agency for International Development and the Food and Nutrition Technical 

Assistance Project (53). 

The HFIAS questionnaire consists of nine main occurrence questions inquiring whether a 

particular condition took place within the last four weeks. The possible answers are limited to 

either "yes" or "no"; as the questions progress, an affirmative answer could represent a higher 

level of food insecurity. The nine occurrence questions are grouped under three components:  

"Anxiety and uncertainty about the household food supply," "Insufficient Quality," and 
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"Insufficient food intake and its physical consequences" (53). Finally, a frequency sub-question 

follows each of the occurrence questions to know the periodicity of each condition. 

First, the component “Anxiety and uncertainty about the household food supply” focuses on 

concerns related to food availability within households. It is assessed through a single question: 

Q1) "Did you worry that your household would not have enough food?" (53). 

Secondly, the component "Insufficient Quality" is subdivided into three questions which are 

about the perception of the individuals regarding the inadequacy of the quality of available 

food within the household (53): 

• Q2) “Were you or any household member not able to eat the kinds of foods you 

preferred because of a lack of resources?”  

• Q3) “Did you or any household member have to eat a limited variety of foods due to a 

lack of resources?”  

• Q4) “Did you or any household member have to eat some foods that you really did not 

want to eat because of a lack of resources to obtain other types of food?”  

Finally, the last component "Inadequate food intake and its physical consequences" examines 

how insufficient food intake affects people's physical health and is subdivided into five 

questions (53):  

• Q5) “Did you or any household member have to eat a smaller meal than you felt you 

needed because there was not enough food?” 

• Q6) “Did you or any household member have to eat fewer meals in a day because there 

was not enough food?” 

• Q7)“Was there ever no food to eat of any kind in your household because of a lack of 

resources to get food?” 

• Q8) “Did you or any household member go to sleep at night hungry because there was 

not enough food?” 

• Q9)“Did you or any household member go a whole day and night without eating 

anything because there was not enough food?  
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Based on the collected responses, households can be classified into different levels of food 

insecurity, ranging from food security to mild, moderate, and severe food insecurity. A 

household is classified as having a certain level of food insecurity based on affirmative 

responses to specific conditions or frequencies. A more severe classification of food insecurity 

is assigned if the respondent acknowledges more severe conditions or experiences them more 

frequently. For example, for a household to be classified as experiencing severe food insecurity, 

the household's food provider must respond affirmatively to situations such as lack of food for 

consecutive days (questions Q5a and Q6a) or the inability to meet basic food needs due to lack 

of resources (questions Q7a, Q8a, and Q9a) (Appendix 1)  (53). 

The HFIAS is officially translated into three different languages: English, French, and Spanish 

(53), with the latter being the version used in this research. Two studies conducted in rural 

Tanzania and India (54, 55) have demonstrated its acceptable internal validity, particularly in 

relation to the components addressing insufficient food quality and intake. 

2.3 Socioeconomic inequities 

The assessment of socioeconomic inequities included questions regarding educational level, 

daily food budget, household size, coverage of the daily food basket per household size, 

participation in a food assistance program, the number of children aged 0 to 12 years in the 

household, the number of adults aged 18 to 49 years in the household, marital status, and 

estimated monthly income. Subsequently, these data were contrasted with national 

documents from the National Statistics Institute of Guatemala (Instituto Nacional de Estadística 

de Guatemala, in Spanish, INE). 

The variable "educational level" required special consideration due to the inclusion of the level 

known as "diversified education". In Guatemala, diversified education enables individuals to 

pursue specialized studies within the school system, focusing on the professions they intend to 

pursue. For the purposes of this analysis, the term "diversified education" has been replaced 

by "high school" and grouped with university education for the analysis. 

To assess monetary poverty or expenditure on the basic daily family basket, the latest INE 

report from January 2023 was consulted. According to this report, the suggested monthly basic 
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basket to feed 4.7 individuals in the household was Q3,638.16 (56). As there is no distinction in 

this estimate between adults or children, an approximate daily expenditure was calculated per 

person, resulting in a daily basic personal basket of Q22.98.  

INE defines monetary poverty for individuals earning less than Q10,218 per year (57). Since the 

information gathered from the participants was about the average monthly household income, 

these monthly figures were divided by the number of household members and then 

extrapolated to an annual estimate based on 12 months. 

2.4 Dietary diversity 

MDD-W, short for Minimum Dietary Diversity for Women (Appendix 2), is a technical 

questionnaire developed by the Food and Agriculture Organization of the United Nations. It is 

specifically designed to evaluate the dietary diversity of women aged 15 to 49 years. This 

involves categorizing the necessary food groups into ten distinct categories, with an additional 

inclusion of three categories specifically for unhealthy food groups (21). 

A woman is considered to meet the minimum dietary requirement or the minimum diversity 

score if she consumes at least five out of the ten food groups. It is important to note that no 

groups classified as unhealthy food groups are included in the count. This indicator directly 

helps determine whether there is a higher level of micronutrient sufficiency in the individual or 

population being assessed (21). 

The ten essential food groups comprise: "grains, white roots and tubers, and plantains"; "pulses 

(beans, peas and lentils)"; "nuts and seeds"; "milk and milk products"; and "meat, poultry and 

fish";"eggs"; "dark green leafy vegetables"; "other vitamin A-rich fruits and vegetables"; "other 

vegetables"; and "other fruits". Additionally, there are three groups identified as unhealthy 

food groups, which include “fried and salty foods”; “sweet food”, and “sweet beverages” (21). 

The MDD-W guidelines emphasize the alignment of food choices with local dietary habits (21). 

Therefore, the adapted MDD-W questionnaire incorporates pictures of foods and focuses on 

the seven most commonly consumed food categories to ensure an accurate representation of 

dietary patterns. Additionally, consultation with the indigenous community leader was 
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undertaken to tailor the questionnaire to the population’s preferences, culminating in the final 

version (Appendix 2) (58). 

2.5 General and abdominal obesity 

The categorization of general and/or abdominal obesity in the sample was determined through 

anthropometric measurements (i.e., height, weight and waist circumference). To assess general 

obesity, BMI was utilized, calculated by dividing weight in kilograms by height in meters 

squared. In this context, women with a BMI equal to or greater than 30 kg/m² were classified 

as obese. 

On the other hand, for abdominal obesity, two distinct indicators were employed: WC and 

WHtR. Women with a WC equal to or greater than 80 cm were categorized as having an 

elevated WC. Concerning the WHtR, women with ratios equal to or greater than 0.5 and 0.6 

were considered to have increased and high central adiposity, respectively. 

Anthropometric measurements were obtained using standardized equipment. A Seca 813 

model flat scale and a portable AnthroFlex wall-mounted stadiometer were used for weight 

and height measurements, respectively. Also, a pocket tape measure was employed to measure 

WC, following established Standard Operating Procedures for anthropometric assessments 

(59). 

Women in the Lake Atitlán area typically wear traditional clothing, consisting of several layers, 

and removing these clothes to obtain the measurements could have been challenging, 

uncomfortable and even disrespectful. Therefore, anthropometric measurements were 

conducted with clothes on. Additionally, the complete traditional attire, including a blouse, 

skirt, and wide belt, was provided by the community leader to the team to facilitate 

measurements and weighing. Three measurements were taken, both with and without the 

attire, using a single female to calculate the adjustment value. The average weight obtained 

was 1.62 kilograms with a standard deviation of 0.12, and there was an increase in waist 

thickness by 12.2 centimeters with a standard deviation of 0.28. 
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2.6 Attendance of participants 

At the beginning of the research, the data collection initially planned to conduct surveys and 

measurements in the municipal hall of San Pablo. With the assistance of the community leader, 

who spoke with the mayor of the municipality and obtained permission for its use throughout 

the intervention period, this plan was established. However, while the initial days of data 

collection experienced a good turnout of participants, the number gradually declined over time. 

Therefore, starting from the third week, we opted to modify our approach and initiate home 

visits rather than awaiting participants' attendance, thereby achieving the final sample. 

2.7 Statistical analyses 

The Kobotoolbox© software was utilized for administering digital-based questionnaires, 

including the population baseline questionnaire, HFIAS, and the MDD-W. This platform 

facilitated data collection on portable devices such as tablets, smartphones or laptops, even in 

offline mode. It also provided notifications for incomplete survey fields, simplifying the data 

digitization process.  

Statistical analyses were conducted using STATA version 18. Descriptive analyses were 

conducted to summarize various aspects, including general characteristics, socioeconomic 

inequities, anthropometric status, food insecurity, and food diversity. Fisher’s exact test was 

utilized to explore potential associations between food insecurity categories and other 

variables. Food insecurity was categorized into mild and moderate levels, with severe food 

insecurity chosen as the reference category. Similarly, when examining the relationship 

between food insecurity and anthropometric variables of general obesity, obesity was classified 

as either obese or non-obese, with overweight individuals included in the non-obese category. 

2.8 Ethical approvals  

The ethics protocol for the pilot study had previously been received for the Lake Atitlán 

Respiratory Health Pilot Study, which obtained ethics approval from the Norwegian Regional 

Health and Medical Research Ethics Committees (REK) (Appendix 3) (reference number 203917) 

and the Guatemalan Ministry of Health Ethics (Appendix 4) (reference number 29-2020). The 
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substudy protocol was submitted for review as an extension of the first pilot study to the 

Norwegian and Guatemalan committees, receiving approval from both entities. 

The research was considered low risk for participants as data collection exclusively employed 

non-invasive methods, such as questionnaire administration. Physical contact with participants 

was limited to anthropometric measurements. Additionally, participation in the study did not 

mandate any alteration to participants' habits or diet. It was clarified to them that participation 

was entirely voluntary, and that they could stop with the questions or anthropometric 

measurements at any time if they saw fit. Finally, the participants received information 

regarding the benefit of participating in the research.  
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3 Results 

3.1 Characteristics of the study population 

A final sample of 86 indigenous Maya Tz'utujil women (Table 1), responsible for daily meal 

planning in their households, was included in the study. The mean age of the participants was 

34.4 years of age (range 19-94 years).  

In terms of food insecurity, only one household could be identified as potentially food-secure, 

while the remaining households had some degree of food insecurity. The notable prevalence 

of severe food insecurity stands out at 64%. Additionally, a substantial proportion of surveyed 

households experiences moderate food insecurity, reaching a prevalence of 28%, and only 7% 

were categorized as mildly food insecure. 

With regard to minimum dietary diversity, 92% of the interviewed population consumes five or 

more groups considered to be healthy or, in other words, reached a minimum dietary diversity 

according to the MDD-W guide. In contrast, only 8.1% reported not meeting this requirement, 

nor reaching an adequate intake of micronutrients. 

In the educational component, the participants showed relatively low levels of education, with 

64% of the sample indicating that they have not completed or have only completed primary 

level studies, and 18.6% reporting a similar status with respect to secondary education. Those 

who studied or completed high school represented 17.4% of the population, along with one 

participant who reported having some form of university education. 

The data about the economic situation by households reveals an estimated 97% of monetary 

poverty, with an average monthly family income of Q1000  (ranging from Q112 to Q4000). On 

average, approximately Q12.3 are spent per individual in the household to buy food, and only 

12.8% of households can cover the daily food basket per household size.  

This intricate economic scenario also underscores the diverse family structures within the 

community, with only 59% of surveyed women reporting being married or having a partner. 

Similarly, household size varies significantly, ranging from 1 to 15 persons, with some 

households having up to 6 children aged between 0 and 12 years old. 
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Finally, the anthropometric measurements showed uniform data within the population, 

revealing an average height of 144.9 cm with a standard deviation of 4.6. A considerably high 

prevalence of overweight and obesity was also identified in relation to the BMI, with an average 

BMI of 30.1 kg/m². Specifically, 30% of the women were classified as overweight, while 49% 

were categorized as obese. Additionally, a significant proportion of participants showed a high 

WC (59%), and the WHtR predominantly ranged from increased to high central adiposity, with 

percentages of 50% and 29%, respectively. 

Table 1. Characteristics and Anthropometric Measurements of Indigenous Tz'utujil Women Aged 

19-49 Responsible for Household Food Provision in San Pablo la Laguna, Guatemala 

  All participants (n=86) 

Age, years 

Mean (SD) 34.4 (7.9) 

Househlod food insecurity, n (%) 

Food secure 1.0 (1.2) 

Mildly food insecure  6.0 (7.0) 

Moderate food insecure 24.0 (28) 

Severely food insecure 55.0 (64) 

Educational level, n (%) 

Primary incomplete/completed 55.0 (64) 

Secondary incomplete/completed 16.0 (18.6) 

Highschool/University 15.0 (17.4) 

Monetary poverty, n (%)* 

Households in monetary poverty 82.0 (97) 

Households in non-monetary poverty 3.0 (3.5) 

Food budget per person, median (range) 

Daily food budget per family member in quetzales 12.3 (3.2-67) 

Estimated monthly income, median (range) 

Estimated monthly income per household in quetzales  1000 (112-4000) 
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Household size, median (range) 

Number of members 4.0 (1 - 15) 

Number of children aged 0-12 years, per household  1.0 (0-6) 

Number of adults aged 18-49 years, per household 2.0 (1-15) 

Food basket, n (%) 

Families that covered daily food basket per household size 11.0 (12.8) 

Food assistance, n (%) 

Participants who received food assistance in the last 6 months 14.0 (16.5) 

Marital status, n (%) 

Single 23.0 (27) 

Married or in a relationship 51.0 (59) 

Separated/divorced 8.0 (9.3) 

Widow 4.0 (4.7) 

Food diversity score, n (%) 

Reached minimum dietary diversity†, 79 (92) 

Did not reach minimum dietary diversity 7 (8.1) 

Anthropometric measurements 

Height cm, mean (SD) 144.9 (4.6) 

Weight kg, mean (SD) 64.6 (11.6) 

  BMI, kg/m²‡,  Mean (SD) 30.1 (5.8) 

BMI, categories, n (%) 

   Normal 18.0 (21) 

   Overweight 26,0 (30) 

   Obesity 42.0 (49) 

  Waist circumference cm§, Mean (SD) 93.2 (9.2) 

Waist circumference, categories, n (%) 

   Elevated waist circumference 51.0 (59) 

   Normal waist circumference 35.0 (41) 
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   Waist-to-height ratio ¶ 0.6 (0.7) 

Waist-to-height ratio, categories, n (%) 

   Healthy, no central adiposity 10.0 (11.6) 

   Increased central adiposity 43.0 (50) 

   High central adiposity 25.0 (29) 

    

FOOTNOTES: 

 *For this indicator, the average monthly income per household has been calculated, divided 

by the number of members in the household and multiplied by 12 months. If the value was 

equal to or greater than 10,218 quetzales, it was considered a Households in non-monetary 

poverty. 

 † Obtained through the MDD-W questionnaire. Previously published results by MSc Chloë 

Carpi. 

 ‡Body mass index classifies individuals with a BMI ≥ 25 as overweight and individuals with a 

BMI ≥ 30 as obese. 

 §Waist circumference is considered elevated when women have > 80 cm. 

 ¶Waist-to-height ratio measures abdominal fat, with healthy values below 0.5, increased 

between 0.5 and 0.59, and high at 0.6 or more. 

 Missing values: Monetary poverty(1); Money used to purchase food(1); Estimated monthly 

income (1); Food budget (1); Food assistance program (1); Household with children from 0-

12 years old (3); Household with adults from 18-49 years old (4) 
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3.2 Aspects of food insecurity accessibility 

Furthermore, the food insecurity assessment using the HFIAS instrument showed that in the 

component "Anxiety and uncertainty about household food supply" (Figure 3), only 13% of the 

participants had not shown this concern in the last 7 days and only 16% expressed “rarely” 

worries about it. In contrast, the most recurrent responses were “sometimes” and “often”, with 

47% and 24% respectively. 

 

Figure 3: Frequency of anxiety and uncertainty about the household food supply 

The component "Insufficient quality" (Figure 4) was assessed by using three questions and 

allowed an analysis of the impact of resource constraints on food preferences. Specifically, in 

question number 2 (Q2), 43% of the women stated that, in their households, have “sometimes” 

occasional difficulties in consuming their favorite foods, followed by “often” (27%) and “rarely” 

(9%). In addition, only 15% indicated that they did not have to limit their food choices due to 

limited resources (Q3). Finally, 45% revealed that they “sometimes” consumed food that they 

did not really want to eat, followed by 16% who indicated that this occurred “often” (Q4). 

 

 Figure 4: Frequency of Insufficient Quality about the household food supply 
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Figure 5 shows five responses relating to the last component of the HFIAS, "Insufficient food 

intake and its physical consequences". 41% of respondents reported that they “sometimes” 

encountered cases where insufficient food availability led them to consume smaller meals than 

necessary, followed by 16% who reported that this happens “often” (Q5). Regarding Q6, 41% 

of respondents reported that they “sometimes” had a reduction in the frequency of daily meals 

due to insufficient food resources, followed by 21% reporting that it happens “often”. In 

addition, 50% of the women surveyed state that in their household, at least in the last week 

prior to the survey, there was no meal during the day for any member of their family within the 

household (Q7). However, 63% claimed not to have gone to bed hungry due to lack of food 

(Q8); but an alarming 31%, at different frequencies, reported having spent at least one day and 

one night without eating anything at all (Q9). 

 

Figure 5: Frequency of insufficient food intake and its physical consequences about the 

household food supply  
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3.3 Association of food insecurity with socioeconomic factors, anthropometry and food diversity 

Since only one household was classified as food secure, it was excluded from the main analysis. 

Consequently, we focused on examining different levels of food insecurity. Given the absence 

of a reference group of food-secure households and the imbalanced distribution (with very few 

experiencing mild food insecurity at 7% and the majority facing severe food insecurity at 67%), 

analyzing factors associated with food security would not yield meaningful results. Therefore, 

we provide descriptive tables for socioeconomic, anthropometric, and dietary diversity data 

(Tables 2 and 3), categorized into two groups: mild/moderate food insecurity and severe food 

insecurity (used as a reference). In Table 4, we retained the p-value from Fisher’s exact test due 

to its proximity to 0.1, which could suggest a possible association in studies with small sample 

sizes or uneven distributions (60). 

When analyzing the socioeconomic variables related to food insecurity (Table 2), we found that 

97% of those facing mild/moderate food insecurity were financially poor and 96% of those 

facing severe food insecurity were also in this economic situation. Only 13% within each level 

of food insecurity had sufficient resources to cover the daily food basket by household size. 

Regarding the distribution of food aid from assistance programs among households with 

varying levels of food insecurity, no clear trend of improvement or decline was observed. Only 

20% of households experiencing mildly/moderately food insecurity received food assistance. 

Among women with severe food insecurity, a similar pattern emerged, with only 15% receiving 

aid. 

In terms of marital status, the majority of mildly/moderately and severely food insecure women 

surveyed were married, with 63% and 56% respectively. Single women accounted for 27% of 

the women in both levels of food insecurity. Finally, an analysis of the level of education in 

relation to food insecurity shows that 57% of the mildly/moderately food insecure women had 

an incomplete or completed primary education, compared to 67% of this same group which 

presented severely food insecure women. 
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Table 2.  Association between food Insecurity and various socioeconomic factors in 

women aged 19 to 49 years, responsible for household food provision in San Pablo la 

Laguna, Guatemala. 

 
Food Insecurity 

  
Mildly/Moderate food 

insecure 

Severely food 

insecure 

Monetary poverty, n (%) 

No 1 (3) 2 (4) 

Yes 28 (97) 53 (96) 

Cover basic family basket expenses, n (%) 

No  26 (87) 48 (87) 

Yes 4 (13) 7 (13) 

Food assistance program, n (%) 

No 24 (80) 46 (85) 

Yes 6 (20) 8 (15) 

Marital Status, n (%) 

Married 19 (63) 31 (56) 

Separated 2 (7) 6 (11) 

Single 8 (27) 15 (27) 

Widow 1 (3) 3 (6) 

Education, n (%) 

Primary incomplete/completed 17 (57) 37 (67) 

Secondary 

incomlete/completed 
6 (20) 10 (18) 

Highschool/University 7 (23) 8 (15) 

Footnote: 

Fisher's exact test was calculated; however, the p-values for difference were greater 

than 0.5 (or 50%) for all associations 
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Upon analyzing anthropometric variables in relation to the level of food insecurity (Table 3), no 

significant differences were found. Notably, 50% of women classified as mildly/moderately 

food insecure and 47% of women classified as severely food insecure were obese.  

High WC was observed in 60% of individuals with mildly/moderate food insecurity, and a similar 

prevalence (58%) was found among participants with severe food insecurity. Regarding the 

WHtR, 80% of women with mildly/moderate food insecurity exhibited high and increased 

central adiposity, in contrast to 20% with normal central adiposity. A similar pattern was noted 

among severely food insecure women, with 87% displaying high and increased central 

adiposity. 

Table 3. Association between food insecurity and anthropometric measurements in women 

aged 19 to 49 years, responsible for household food provision in San Pablo la Laguna, 

Guatemala. 

 
Food Insecurity 

  Mildly/Moderate food insecure 
Severely food 

insecure 

BMI , n (%) 

Non-obese 15 (50) 29 (53) 

Obese 15 (50) 26 (47) 

Waist circumference, n (%) 

Elevated Waist circumference 18 (60) 32 (58) 

Normal 12 (40) 23 (42) 

Waist-to-height ratio, n (%) 

Healthy central adiposity 6 (20) 7 (13) 

High and increased central adiposity 24 (80) 48 (87) 

Footnote: 

Fisher's exact test was calculated; however, the p-values for difference were greater than 0.5 

(or 50%) for all associations 
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Regarding the use of the MDD-W questionnaire, as shown in Table 4, we observed that among 

those experiencing mildly/moderate food insecurity, only 3% could be categorized as not 

achieving the minimum dietary diversity or not being "food diverse". On the other hand, 11% 

of women with severe food insecurity would fall into the same classification of not achieving a 

diet with food diversity. 

Among women experiencing mild to moderate food insecurity, there was a notable 

consumption of food groups considered healthy and contributing to a diverse diet according to 

the MDD-W. This group showed significant consumption of grains, white roots, and tubers, 

including plantains (97%), pulses (93%), dairy products (57%), meat (77%), eggs (97%), other 

vitamin A-rich fruits and vegetables (83%), other vegetables (97%), and other fruits (80%). 

Conversely, among severely food insecure women, a slightly higher percentage reported 

consuming nuts and seeds (49%) and dark green leafy vegetables (84%).  

When analyzing the unhealthy food groups identified by the MDD-W, women experiencing 

mild/moderate food insecurity notably displayed a high consumption of fried and salty foods 

(90%). The severely food insecure group, in comparison, showed higher consumption levels for 

sweet foods (67%) and sweet beverages (93%). 
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Table 4 Association between Food Insecurity and Minimum Dietary Diversity in women aged 19 to 

49 residing in San Pablo la Laguna, Guatemala. 

 
Level of Food Insecurity 

  Mildly/Moderate food insecure Severely food insecure 
p-

value* 

MDD-W† 

Sufficient diversity scores       

No 1 (3) 6 (11) 
0.23 

Yes 29 (97) 49 (89) 

MDD-W required food groups 

Grains, white roots and tubers, and plantains  

No 1 (3) 1 (2) 
>0.5‡ 

Yes 29 (97) 54 (98) 

Pulses (beans, peas and lentils)  

No 2 (7) 7 (13) 
0.39 

Yes 28 (93) 48 (87) 

Nuts and seeds  

No 16 (53) 28 (51) 
>0.5 

Yes 14 (47) 27 (49) 

Milk and milk products  

No 13 (43) 31 (56) 
0.25 

Yes 17 (57) 24 (44) 

Meat, poultry and fish  

No 7 (23) 15 (27) 
>0.5 

Yes 23 (77) 40 (73) 

Eggs  

No 1 (3) 3 (5) 
>0.5 

Yes 29 (97) 52 (95) 
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Dark green leafy vegetables  

No 9 (30) 9 (16) 
0.14 

Yes 21 (70) 46  (84) 

Other vitamin A-rich fruits and vegetables  

No 5 (17) 19 (35) 
0.08 

Yes 25 (83) 36 (65) 

Other vegetables  

No 1 (3) 9 (16) 
0.07 

Yes 29 (97) 46 (84) 

Other fruits  

No 6 (20) 12 (22) 
>0.5 

Yes 24 (80) 43 (78) 

MDD-W unhealthy food groups 

  Mildly/Moderate food insecure Severely food insecure p-value 

Fried and salty foods  

No 3 (10) 8 (15) 
>0.5 

Yes 27 (90) 47 (85) 

Sweet food  

No 11 (37) 18 (33) 
>0.5 

Yes 19 (63) 37 (67) 

Sweet Beverages  

No  5 (17) 4 (7) 
0.18 

Yes 25 (83) 51 (93) 

Footnote: 

*Fisher's exact test p-value.  

†Minimum Dietary Diversity for Women 

‡ A p-value of 0.5, indicating a 50% probability, was reported for Fisher’s exact test when the calculated 

p-values were greater than or equal to this value.  
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4 Discussion 

We have used the internationally validated HFIAS questionnaire and together with an 

assessment of socioeconomic information, dietary diversity and anthropometric status, we 

have been able to investigate the levels of food insecurity and the possible associated factors 

in 86 hard-to reach indigenous Maya Tz'utujil women responsible for the daily meal planning 

of their households in the Guatemalan village of San Pablo la Laguna. Overall, the present study 

shows the high prevalence of food insecurity, along with significant poverty, and high rates of 

overweight and obesity in this community. Moreover, our project points out to a complicated 

interrelationship between nutrition, economic circumstances, and cultural factors, which are a 

reflection of the challenges faced by women and households in the Tz'utujil community every 

day. 

The assessed study sample revealed a worryingly high prevalence of food insecure households 

(98%), as only one household could be classified as food secure. These results were, to some 

extent expected, given the precarious situations of certain families observed during data 

collection. Among the levels of food insecurity, the most prevalent was severe, affecting 64% 

of the households, followed by moderate insecurity at 28%, mild insecurity at 7.0%, and only 

one household (1.2%) considered food secure.  

Our results differ slightly from those presented in 2022 by the national food insecurity 

assessment in Guatemala, which reported an overall high prevalence of severe food insecurity 

exceeding 56% (2). We believe the differences could be explained by significant inequalities 

related to food security within the country, more visible among indigenous populations like 

ours. Potential food inequality was also expressed by another study conducted in 2016 among 

indigenous communities in Guatemala, in the village of Xejuyu in the municipality of Tecpán. 

Similar results were obtained in this community using the same data collection tool, showing a 

prevalence of food insecurity of 100%, with 51% of the household reaching severe insecurity 

and 49% reaching moderate insecurity  49% (3). 

The usefulness of utilizing the HFIAS lies in its capability to segment food insecurity access into 

components that evaluate quality, anxiety and uncertainty, and insufficient food intake. For 
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instance, food scarcity was also observed in the responses regarding food availability and 

variety, obtained through the "Insufficient quality" component of the HFIAS. 43% of women 

reported "sometimes" being unable to consume the foods they desired due to resource 

constraints, while 27% "often" experienced this. Similarly, almost half (48%) of the participants 

reported "sometimes" consuming a limited variety of foods, which could have a significant 

impact on the quality or the diversity of the community's daily diet, leading to possible states 

of malnutrition in household members. 

The impact of food insecurity on mental health requires further analysis, as demonstrated by 

the HFIAS component "Anxiety and uncertainty about household food supply". Specifically, 47% 

of respondents reported experiencing this concern "sometimes" and 24% "often". This could 

have implications for emotional well-being at the individual and household level, as already 

observed in a meta-analysis which concluded that food insecurity has a significant effect on the 

likelihood of being stressed or depressed (61).  

Concerning the last HFIAS component, "Insufficient food intake and its physical consequences", 

the results obtained show that 41% of the participants “sometimes” reduce the amount of food 

eaten, while 21% “often” reduce the number of meals taken during the day due to this food 

insecurity. This may seem paradoxical given the high levels of obesity found among the 

participants, as even 20% of women reported that they “sometimes” had no food at all in their 

household due to a lack of resources. However, it should be noted that there is scientific 

evidence linking higher rates of obesity with socioeconomic status (16), suggesting possible 

consumption of foods that may appear to be insufficient in quantity but high in calories. 

The high proportion of food insecurity in this population raises concerns for future generations, 

especially for children in this community. Even low levels of food insecurity can affect child 

development by perpetuating states of poverty in the future (10).This is particularly alarming 

considering that severe levels of food insecurity were found in at least two-thirds of 

households, some of which may have as many as six children under the age of 12. These children 

are likely to grow up at a disadvantage compared to others and may pass these disparities on 

to the next generation, perpetuating the cycle of poverty (13). 
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An example of these disparities is the scarcity of agricultural land available for their own benefit, 

as a result of historical exclusion and discrimination against these communities (4). Access to 

agricultural land is limited for indigenous people in the area, as most of it is owned by non-

indigenous individuals. While precise estimates are challenging to obtain, local activists report 

that indigenous families in the area have access to less than half a hectare of land (62). 

4.1 Food Insecurity and socioeconomic inequities 

In the present study, we were able to gather information about other potential factors that may 

explain the high levels of food insecurity in this population, including socioeconomic 

characteristics. Despite being a country classified as upper-middle-income (1), a report 

presented in 2022 by the Economic Commission for Latin America and the Caribbean (ECLAC) 

determined that national poverty levels reached 51%, with 76% of this poverty concentrated 

among indigenous people living in rural areas (40). However, the specific monetary poverty 

prevalence in the obtained sample was 97%, which could be attributed to the assessment being 

conducted solely for the population of San Pablo la Laguna, unlike the broader coverage of 

communities in the ECLAC report. This assessment may not fully consider the limited access to 

educational resources, healthcare, household conditions, and economic opportunities 

experienced by the inhabitants of San Pablo who live in a geographical location with a 

mountainous topography. 

The presence of high levels of monetary poverty in almost the entire sample underlines the 

importance of changing the perspective on how to address inequality in the indigenous 

population and start considering how these social determinants affect health. As observed in 

this study, 64% of the population had educational levels not exceeding primary education, 

which could also influence the impact on their own and their children's dietary intake. Parents 

with lower levels of education tend to choose higher calorie and processed foods over diets 

with higher fruit and vegetable content (15), as observed in the study by Sausenthaler et al., 

and may thus generate inappropriate dietary habits that might persist in generations to come. 

Beyond the notable issues of low educational attainment and significant monetary poverty 

among most of the population, other socioeconomic components stand out in this community. 
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Economic complexity is reflected in the diversity of family structures, with only 59% of the 

women receiving financial support from a partner, which can have a significant impact on 

household income, and household sizes ranging from 1 to 15 people (with some having up to 6 

children) highlighting overcrowded conditions that may contribute to various health problems. 

Socioeconomic inequalities have historically been observed throughout Latin America and the 

Caribbean. Despite increased allocations in health budgets at the national level in Guatemala, 

the exclusion of these communities from participation in policy remains a contributing factor in 

preventing them from accessing quality health care (18, 63). This exclusion can also create 

situations of discrimination (42), which increases disparities between this community and the 

rest of Guatemalans. 

This discrimination perpetuates certain social roles, hindering the development of resistance 

against the status quo and perpetuating itself over time. The health impacts of such 

inequalities, which disproportionately affect indigenous peoples, are direct manifestations of 

an underlying power imbalance. For that, acknowledging and addressing these disparities is 

crucial, given the existing resistance to change from powerful groups and political parties 

seeking to perpetuate privileges (18).  

Despite the inequality and discrimination that exists for indigenous peoples, it is crucial to 

consider the intersectional impact, which refers to the overlapping effects of various forms of 

discrimination, particularly for women, encompassing both sex and gender (11). This 

intersectional component is not only present at the state level but also within the community, 

perpetuating gender stereotypes such as the assumed role of women in the home (64). 

Generalizing the presumed domestic responsibilities of women restricts access to better 

education and higher-paying jobs for the family, among other factors that could affect the 

ability to access quality food and reduce the impact of food insecurity in the household (65). 

4.2 Food security as related to dietary factors 

At first glance, it appears paradoxical that nearly all households experience food insecurity, 

while 92% of the women responsible for food provision in these households achieve a minimum 

level of dietary diversity. It seems that households facing severe food insecurity tend to 
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consume fewer vegetables, and there is an indication that the minimum dietary diversity score 

is slightly less frequently attained in such households. However, overall, the high level of food 

insecurity does not seem to be reflected in reported dietary factors as measured by the MDD-

W questionnaire. 

Dietary choices are closely linked to the economic accessibility of food, where it is more 

calorically efficient, in terms of price, to purchase processed and ultra-processed foods (15). 

For this reason, low household income becomes a problem for accessing or maintaining a good 

quality diet, which could be affected in any context and not only in this population. Such choices 

are more likely to be made when, as in this sample, only 12.8% of households can afford the 

basic food basket and therefore access a healthier diet. 

On the other hand, another significant aspect contributing to food insecurity, besides 

identifying the variety of foods consumed, is the consideration of portion size. Ensuring a 

sufficient intake of diverse foods is crucial for fostering an active and healthy lifestyle among 

the population. Nonetheless, as the primary focus of the MDD-W is on assessing dietary 

diversity, it does not capture specific portion sizes or amounts consumed, and other tools are 

recommended for this assessment like a as a photographic food atlas that could guide in making 

quantity estimates. 

4.3 Food insecurity and obesity 

It also appears contradictory that there was such a high prevalence of food insecurity based on 

the anthropometric measures obtained. In general, women exhibited high levels of overweight 

and obesity, elevated WC, and high and increased central adiposity. 

The rates of overweight and obesity in the sample assessed exceeded the average for the 

Americas Region (27). However, it is important to acknowledge the established association 

between poverty and excess weight. This association is particularly prevalent in populations 

with lower economic income, as indicated by a research conducted in Latin America and the 

Caribbean (28), aligning with the obtained results. 

By 2022, Guatemala had the strongest economy in Central America, but poverty levels and 

inequalities remained among the highest in Latin America (1). A meta-analysis presented by 
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Moradi et al. suggests that in countries with emerging economies, the probability of being 

undernourished due to deficiencies is 35% higher than the risk of being overweight or obese, 

which is 30% and 17% respectively (66). In the present study, no underweight women were 

identified, and only high levels of obesity and overweight were observed. These findings are 

not consistent with the meta-analysis, but it is important to note that the factor of 

socioeconomic inequality within the country was not taken into account in the latter.  

The paradoxical association between food insecurity and obesity, as documented in previous 

research (66, 67), raises questions given that weight gain usually occurs when caloric intake 

surpasses expenditure (67). Evidence suggests that this paradox is prevalent in households 

experiencing greater economic stress (68), as observed in our study. The heightened financial 

pressure in such households may lead to lower diet quality and, consequently, weight gain. 

While the surveyed Maya women showed coverage of minimum dietary diversity, indicating a 

potentially nutritious diet, the MDD-W scale overlooks portion sizes (21), which may lead to 

increased consumption of foods that do not contribute to nutritional adequacy. 

The impact of different levels of food insecurity is another crucial factor to consider when 

exploring their association with obesity. Previous observations have shown that the risk of 

obesity increases by 29% in households facing severe food insecurity (66). In our study, a 

different trend was slightly indicated, with more individuals identified as non-obese (53%) than 

obese (47%) within this level of food insecurity. A similar pattern was noted in the WC 

component, with a higher proportion of women deemed to have a normal WC (42%). These 

inconsistencies may be attributable to chance and the tendency of Mayan women to limit their 

food consumption to larger quantities of unhealthy food groups, which are often high in calories 

but low in cost. 

However, a higher prevalence of women with increased central adiposity (87%) was observed 

among those experiencing severe levels of food insecurity. This result is consistent with the 

aforementioned higher risk of obesity at greater levels of food insecurity (66), and may be 

attributed to the WHtR being slightly more accurate in predicting cardiometabolic risk (69). 

Additionally, these findings align with a National Longitudinal Study of Adult Health in the 
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United States, which revealed a positive association between food insecurity components and 

a high WHtR, with the odds increasing by 36% (70). 

4.4 Methodological challenges, strengths and limitations 

4.4.1 Study population  

The strengths of this pilot research lie firstly in having successfully interviewed women in this 

difficult-to-reach community that appears to be underprioritized by the government. This 

allowed the assessment of nutritional variables such as household food insecurity, women's 

dietary diversity, as well as the description of socioeconomic variables and anthropometric 

measurements in this population.  

The involvement of a familiar figure, the community leader, who personally invited the 

participants, was another important advantage of the study. This had a positive impact during 

the interviews, building confidence in the community who may not have been willing to 

participate in a study with researchers from outside their community, mostly foreigners. The 

same leader facilitated the work of the researchers by helping with the pre-validation of the 

instruments, the sampling strategy and the translation into Tz´utujil when participants were not 

fluent in Spanish. 

On the other hand, we found some limitations in our study. The generalizability of the results 

was, in general, limited by the sampling strategy of the baseline study, the Lake Atitlán 

Respiratory Health study. In addition, the exclusive use of a sample restricted to a single 

indigenous community (San Pablo) and the non-inclusion of other communities with possibly 

different characteristics contributes to the results not being generalizable to Mayan 

communities in general. 

The selection criterion for participating in the study, that women did not suffer from any illness 

requiring a special diet, as this could potentially affect the daily dietary dynamics within the 

family, may be considered a limitation of the study due to a lack of awareness of the possibility 

of diseases such as diabetes. This is because a previous study conducted in the Mayan Tz'utujil 

communities of San Pablo La Laguna identified an under-diagnosis of the disease. In that 

research, it was reported that pre-diabetes could be reaching epidemic proportions with more 
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than a quarter of the population (71). However, during the eligibility screening, only one woman 

reported having diabetes. Nonetheless, as these women would be unaware of the condition, it 

will not have changed the way they plan their household food supply. 

Another challenge was the impossibility of determining the true response rate. We had an 

estimated response rate of 58% of the original baseline sample; however, we were unable to 

obtain precise information on the exact number of households affected by family migration and 

the death of some community members. Therefore, it is possible that the 58% response rate is 

underestimated. 

4.4.2 Study tools, misclassification and information bias 

The HFIAS, an internationally accepted instrument for measuring food insecurity levels, has 

official and validated translations available in English, French, and Spanish. However, not all 

women in our study spoke Spanish, as their mother tongue is Tz’utujil, potentially introducing 

information bias despite the aid of an interpreter. 

The data obtained with respect to the prevalence of food insecurity and the coverage of a 

minimum dietary diversity could raise doubts about the accuracy of the information. These 

results may have been influenced by several factors, including possible stigmatization and 

translation bias during the interviews. For instance, participants may have provided less 

accurate answers on the MDD-W questionnaire, particularly as it was administered after the 

HFIAS questionnaire, possibly due to embarrassment about admitting dietary deficiencies and 

irregular consumption of certain food groups. Additionally, the use of an interpreter may have 

randomly introduced errors in the frequency of consumption reported in the two main food 

instruments during the interview, given the different timeframes covered by the HFIAS (four 

weeks) and the MDD-W (last 24 hours). 

Anthropometric measurements posed another challenging aspect of the study. This was due to 

the measurements being conducted under difficult conditions, as finding a flat surface in poor 

housing could result in less accurate measurements and misclassification biases. In addition, 

the measurements were taken with the participants fully clothed to avoid any discomfort 

caused by cultural differences. Although not ideal, it is acceptable to perform anthropometric 
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measurements with clothing if a population-specific fit value is available (72), so this value was 

obtained before the measurements. 

4.4.3 Statistical analyses 

The homogeneity in the study population, with all but one household having food insecurity, 

made statistical analyses of factors related to the level of food security impossible, therefore 

we could only analyze potential differences between those with mildly/moderate versus more 

severe food insecurity. The number of households included in the study was, however, too 

small to allow meaningful statistical analyses of potential differences when there was so little 

variability in the food insecurity outcome variable. 

5 Conclusions, recommendations and further plans 

Overall, this study shows that a striking majority of households (85 out of 86) consisting of 

indigenous Maya people from rural Guatemala face food insecurity, with severe food insecurity 

observed in almost two-thirds of them. Additionally, there are alarming levels of economic 

poverty, a very small proportion can afford the basic family food basket, and the educational 

level is predominantly limited to primary education. Furthermore, most of the women in charge 

of household food provision exhibited stunted growth, high prevalence of obesity, high WC, 

and WHtR above recommended levels.  

This research helps us to understand the different challenges, alongside the high prevalence of 

food insecurity, that women in an indigenous community in Guatemala face daily. By 

understanding this complex reality, more informed decisions can be made to contribute to 

achieving global health goals as those outlined in the Sustainable Development Goal, of zero 

poverty, zero hunger, good health and well-being, gender equality and reduction of inequalities 

in Guatemala (66), a country characterized by inequalities at all levels. 

Given the socioeconomic vulnerability and high levels of food insecurity experienced by this 

population, it would not be prudent to make nutritional recommendations on the management 

of general or abdominal obesity. However, more detailed research into the availability of food 

in the area is needed to generate detailed nutritional guidelines that take into consideration 

components such as food costs, portion sizes and food availability in the community. 
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Despite the difficulty of returning this information to the population, this research aims to 

provide its findings to the community and local authorities using existing funds allocated for 

poverty reduction through CEGSS. This aims to foster greater awareness among the population 

and increased involvement from authorities. It is planned to disseminate the information 

through a podcast episode, which will be distributed through the WhatsApp mobile application. 

With the episode, the community will be able to learn about aspects of the current nutritional 

status of the community and at the same time generate greater commitment from local 

authorities. The podcast will be narrated as a conversation in Tz'utujil between two people and 

will use descriptive narration to engage listeners and present technical information in a more 

accessible and engaging way.  

An additional recommendation for future research is to study how mental health can be 

affected in a constant state of “Frequency of anxiety and uncertainty about the household food 

supply”. This needs to be addressed especially among women, as they could suffer greater 

emotional burden due to the pressure they experience as food providers and due to gender 

stereotypes that have been passed down from generation to generation.  
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7 Appendix 

Appendix 1: Household Food Insecurity Access Scale (HFIAS) Measurement Tool 

Coates J SA, Bilinsky P. . Household Food Insecurity Access Scale (HFIAS) for measurement of household 

food access: indicator guide. Washington, D.C: Food and Nutrition Technical Assistance Project, 

Academy for Educational Development. 2007. 

 

No Question Response Options CODE 

1. In the past four weeks, did 

you worry that your 

household would not have 

enough food? 

0 = No (skip to Q2) 

1=Yes 

 

….| | 

 

 

1.a 

 

 

How often did this happen? 

1 = Rarely (once or twice in the past four weeks) 
 

….| | 2 = Sometimes (three to ten times in the past 

four weeks) 

3 = Often (more than ten times in the past four 

weeks) 

 

 

2. 

In the past four weeks, 

were you or any 

household member not 

able to eat the kinds of 

foods you preferred 

because of a lack of 

resources? 

 

0 = No (skip to Q3) 

1=Yes 

 

….| | 

 

 

2.a 

 

 

How often did this happen? 

1 = Rarely (once or twice in the past four weeks) 
 

….| | 2 = Sometimes (three to ten times in the past 

four weeks) 

3 = Often (more than ten times in the past four 
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weeks) 

 

3. 

In the past four weeks, did 

you or any household 

member have to eat a 

limited variety of foods due 

to a lack of resources? 

0 = No (skip to Q4) 

1 = Yes 

 

….| | 

 

 

3.a 

 

 

How often did this happen? 

1 = Rarely (once or twice in the past four weeks) 
 

….| | 2 = Sometimes (three to ten times in the past 

four weeks) 

3 = Often (more than ten times in the past four 

weeks) 

 

 

4. 

In the past four weeks, did 

you or any household 

member have to eat some 

foods that you really did 

not want to eat 

because of a lack of 

resources 

 

0 = No (skip to Q5) 

1 = Yes 

 

 

….| | 

to obtain other types of 

food? 

 

 

4.a 

 

 

How often did this happen? 

1 = Rarely (once or twice in the past four weeks) 
 

….| | 2 = Sometimes (three to ten times in the past 

four weeks) 

3 = Often (more than ten times in the past four 

weeks) 
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No Question Response Options CODE 

 

 

5. 

In the past four weeks, did 

you or any household 

member have to eat a 

smaller meal than you felt 

you needed because there 

was not enough food? 

 

0 = No (skip to Q6) 

1 = Yes 

 

….| | 

 

 

5.a 

 

 

How often did this happen? 

1 = Rarely (once or twice in the past four weeks) 

2 = Sometimes (three to ten times in the past 

four weeks) 

3 = Often (more than ten times in the past four 

weeks) 

 

….| | 

 

 

6. 

In the past four weeks, did 

you or any other 

household member have 

to eat fewer meals in a day 

because there was not 

enough food? 

 

0 = No (skip to Q7) 

1 = Yes 

 

….| | 

 

 

6.a 

 

 

How often did this happen? 

1 = Rarely (once or twice in the past four weeks) 

2 = Sometimes (three to ten times in the past 

four weeks) 

3 = Often (more than ten times in the past four 

weeks) 

 

….| | 

 

 

7. 

In the past four weeks, 

was there ever no food to 

eat of any kind in your 

 

0 = No (skip to Q8) 

1 = Yes 

 

….| | 
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household because of lack 

of resources to get food? 

 

 

7.a 

 

 

How often did this happen? 

1 = Rarely (once or twice in the past four weeks) 

2 = Sometimes (three to ten times in the past 

four weeks) 

3 = Often (more than ten times in the past four 

weeks) 

 

….| | 

 

 

8. 

In the past four weeks, did 

you or any household 

member go to sleep at 

night hungry because 

there was not enough 

food? 

 

0 = No (skip to Q9) 

1 = Yes 

 

….| | 

 

 

8.a 

 

 

How often did this happen? 

1 = Rarely (once or twice in the past four weeks) 

2 = Sometimes (three to ten times in the past 

four weeks) 

3 = Often (more than ten times in the past four 

weeks) 

 

….| | 

 

 

9. 

In the past four weeks, did 

you or any household 

member go a whole day 

and night without eating 

anything because there 

was not enough food? 

 

0 = No (questionnaire is finished) 

1 = Yes 

 

….| | 
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No Question Response Options CODE 

 

 

9.a 

 

 

How often did this happen? 

1 = Rarely (once or twice in the past four weeks) 
 

….| | 2 = Sometimes (three to ten times in the past 

four weeks) 

3 = Often (more than ten times in the past four 

weeks) 
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Appendix 2: MDD-W tool list-based method pictures 

Carpi C. Description of dietary patterns and food diversity in a selected sample of Maya women: a pilot field study in the Lake 

Atlitlán area, Guatemala. Bergen: University of Bergen; 2023.  
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Appendix 3: Ethical approval from the Regional Committees for Medical and Health Research 

Ethics 
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Appendix 4: Ethical Approval from the Ministerio de Salud Pública y Asistencia Social 

of Guatemala 

 

 

 

  



 

67  

Appendix 5: Informed consent form 

 

UNIVERSIDAD DE BERGEN  

Consentimiento para formar parte del subestudio sobre diversidad dietética dedicado 

a participantes mayores de 18 años  

 

´1. Información clave: 

Título: Descripción de la diversidad dietética y seguridad alimentaria de un grupo de 

mujeres mayas, un sub-estudio del lago de Atitlán Estudio de Salud Pulmonar. 

Investigador principal: Profesora Cecilie Svanes, Departamento de Salud Pública Global 

y Primaria Atención y Centro de Salud Internacional Universidad de Bergen  

Co-investigadores: Profesora Asociada Ana Lorena Ruano, Departamento de Salud 

Pública Global y Atención Primaria, Centro de Salud Internacional, Universidad de 

Bergen; Mónica Mazariegos, Instituto de Nutrición de Centroamérica y Panamá; 

Doctorando Juan Pablo López Cervantes, Departamento de Salud Pública Global y 

Atención Primaria, y Centro de Salud Internacional, Universidad de Bergen; Estudiante 

de máster Chloë Carpi, Centro de Salud Internacional Universidad de Bergen; Estudiante 

de máster Rafael Durán, Centro de Salud Internacional Universidad de Bergen. 

Se le invita a participar en un sub-estudio de investigación del Estudio de Salud Pulmonar 

del Lago Atitlán. Los siguientes documentos incluye información sobre el objetivo y el 

desarrollo del estudio, los riesgos y beneficios relacionados con su participación, el 

respeto a su confidencialidad y la protección de tus datos. Estas informaciones le 

ayudarán a decidir si desea participar o no en este estudio.  

2. Propósito del estudio: 

El objetivo de este subestudio es investigar la diversidad dietética de las mujeres mayas 

de Guatemala que participaron previamente en el Estudio de Salud Respiratoria del Lago 

de Atitlán (julio de 2021), utilizando un cuestionario que incluye una parte dedicada a la 

seguridad alimentaria utilizando la Escala de (HFIAS) para la Medición del Acceso a los 
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Alimentos, y otra parte dedicada a la diversidad alimentaria utilizando la herramienta 

estandarizada Minimum Dietary Diversity for Women (MDD-W). 

3. Pasos del estudio: 

Si da su consentimiento para participar en este estudio, se le pedirá que responda dos 

breves cuestionarios realizados en español o en idiomas locales (Tz´utujil y kaqchikel) 

cuando sea necesario. La entrevistadora será la co-investigadora Chloë Carpi y Rafael 

Durán estudiantes del máster de la Universidad de Bergen. 

En primer lugar, se le pedirá información personal general, como edad, estado civil, nivel 

educativo y ocupación. educativo y profesión. Esto llevará aproximadamente 10 

minutos. 

En segundo lugar, se le harán 9 preguntas sobre seguridad alimentaria que le llevarán 

aproximadamente 10 minutos. Además, se le harán 24 preguntas con respuestas sí/no 

sobre lo que comió las últimas 24 horas, incluyendo alimentos, bebidas y aperitivos 

consumidos en casa o en otro lugar. Este cuestionario durará aproximadamente 30 

minutos y estará asistido con imágenes para facilitar la comprensión. 

Por último, se tomarán medidas de su peso, estatura, circunferencia de cintura y cadera 

utilizando una báscula plana, un estadiómetro portátil y una cinta métrica. Esta primera 

parte durará aproximadamente 5 minutos. 

En total, la entrevista y la medición no durarán más de 35 minutos. 

4. Riesgos potenciales:  

Este estudio se considera una actividad de bajo riesgo para el participante, justificado 

por las siguientes razones: 

 Los datos se recopilan a través de un proceso no invasivo. Dos breves 

cuestionarios serán se lleva a cabo, y se espera que los participantes 

proporcionen respuestas simples. Solo la cintura y las mediciones de la 

circunferencia de la cadera implicarán un contacto corporal cercano. 
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 La rutina diaria del participante no se verá afectada por el estudio . La 

participación no requiere modificar los hábitos dietéticos y necesita solo una 

hora para completar los dos cuestionarios 

 Respeto a la privacidad y confidencialidad del participante. Consulte la sección  

8.  

5. Beneficios de su participación:  

Su participación contribuirá a conocer los hábitos alimentarios y a aumentar el 

conocimiento sobre la nutrición de su comunidad local. Los conocimientos adquiridos 

se comunicarán a su comunidad, y dar una base para mejorar la alimentación personal, 

pero también de su familia y de la comunidad. El conocimiento adquirido también 

contribuirá a estudios adicionales y un mayor conocimiento de la dieta en las 

comunidades mayas de Guatemala.  

6. La participación es voluntaria 

Participar en este proyecto de investigación es voluntario. Usted no tiene que participar, 

y puede detener su participación en cualquier momento durante el transcurso del 

estudio. Por favor, tómese su tiempo para leer y entender este formulario, y hacer 

preguntas antes de decidir participar en este proyecto de investigación. 

7. Participantes del estudio: 

Está invitada a participar si eres una mujer maya que vive en la región de Sololá en 

Guatemala alrededor del lago Atitlán, con una edad entre 18 a 49 años y que habla 

español y/u otros idiomas locales (Tz´utujil y Kaqchikel). 

Criterios de exclusión: las mujeres embarazadas y las mujeres con una condición que 

requiere una dieta específica están excluidas para los fines del estudio.  

8. Protección de los datos y difusión: 

Sus datos serán recopilados y registrados en un cuestionario por los co-investigadores 

Chloë Carpi y Rafael Durán de forma segura en el sitio en un lugar cerrado. Se le asignará 

un número único para asegure su anonimato. Luego, los datos se transferirán a una 
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computadora protegida con contraseña, se almacenarán en un servidor seguro de la 

Universidad de Bergen (SAFE), y guardado a salvo. El acceso a los datos será únicamente 

otorgado por el investigador principal del equipo en Noruega y Guatemala, y asignado 

al equipo solo miembros. Los resultados de este sub-estudio podrían publicarse en 

artículos o presentaciones, sin embargo, se mantendrá su anonimato y no se incluirá 

ningún dato que permita identificarle. El nombre y otra información que pueda 

identificar directamente su identidad se almacenarán de forma segura y separado del 

resto de los datos. Los investigadores pueden contactarlo nuevamente para otros fines 

como parte de este proyecto. Además, los datos pueden usarse o compartirse para 

futuros estudios de investigación. Sin embargo, los datos serán desidentificados, lo que 

significa que se eliminará las informaciones que puede identificar directamente su 

identidad. 

9. Contacto: 

Por favor, póngase en contacto con los investigadores enumerados a continuación para:  

 Obtener más información sobre el estudio 

 Hacer una pregunta sobre los procedimientos de estudio 

 Reporte cambios en su dieta habitual que puedan influir en los resultados del 

estudio (embarazo, enfermedad…)  

 Dejar el estudio antes de que termine 

 Expresar su preocupación por el estudio 

Co-investigador: Chloë Carpi 

Email: Chloe.Carpi@student.uib.no 

Tel: 37935642 

Co-investigador: Rafael Durán 

Email: rafael.duran@student.uib.no 

Tel: 37935614 

Co-investigator: Juan Pablo López Cervantes 

Email: Juan.Lopez@student.uib.no 

Tel: +47 46245860 

mailto:Chloe.Carpi@student.uib.no
mailto:Juan.Lopez@student.uib.no
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10. Su consentimiento: 

Al firmar este documento, usted acepta participar en este estudio. Dos copias de este 

documento serán hacerse, uno se le dará a usted y el otro se quedará con el equipo. Si 

tienes alguna pregunta antes de la firma puede ponerse en contacto con los miembros 

del equipo mencionados en la sección 9. Participar en este estudio incluye responder a 

dos cuestionarios y mediciones antropométricas.  

Además, al dar su consentimiento, acepta que los datos puedan ser utilizados en el 

futuro estudios con la aprobación de los comités de ética.  

Acepto para participar en este estudio: 

Nombre 

completo:_____________________________________________________________ 

Fecha 

(dd/mm/aaa):___________________________________________________________ 

Firma: 

 

 

 


