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ABSTRACT 

Background  

Indigenous communities in Guatemala predominantly live in rural and difficult-to-reach areas. These 

communities have been historically discriminated, leading to a deficient social and political representation, 

and to poor understanding of the determinants of their health. A cross-sectional pilot study performed in 

2021 among communities of indigenous Maya weavers living around the Lake Atitlán, Guatemala, collected 

anthropometric data that showed very high prevalence of short stature and overweight/obesity in women 

aged 14-77 years. Among the factors that may influence the anthropometric status of this population, diet 

composition and food diversity represent the most important, however, knowledge on these factors in 

indigenous communities is scarce. 

Aim 
The present study aims to describe the dietary patterns and diversity of a selected sample of Maya women 

who previously participated in the Lake Atitlán Respiratory Health Pilot Study, using the Minimum Dietary 

Diversity for Women (MDD-W), a standardized tool developed by the Food and Agriculture Organization of 

the United Nations (FAO).  

Methods 

The list-based MDD-W tool method was applied to develop a locally adapted tool assisted with pictures. This 

locally adapted MDD-W tool was then used in a two-weeks fieldwork during the dry season, to collect data 

for a pilot study of the dietary patterns and food diversity of a selected sample of Maya women living in the 

village of San Pablo la Laguna, close by the Lake Atitlán, Guatemala. The pilot study also collected socio-

economic data and anthropometric measurements. One-hundred-and-forty-seven women who previously 

participated in the Lake Atitlán Respiratory Health Pilot Study, aged between 18 to 49 years and responsible 

for the nutrition in their household, were attempted to be invited using a community-led approach.  

Results  

A total of 86 participants were included in this study. Anthropometric measurements revealed that 78% of 

the women had an excess of weight and 84% had a waist-for-height ratio over the threshold of 0.5, known 

to be related to increased risk of cardio-metabolic and other diseases. Participants had a plant-based diet: 

97% of the participants reported consuming grains, 90% pulses, 88% vegetables, 79% fruits and 78% dark 

green leafy vegetables, all during the last 24 hours. Regarding the animal-proteins intake, eggs were 

consumed by 94% of the participants, fish by 53%, poultry by 30%, and red meat by only 20%. The 

consumption of sugar-sweetened beverages was common: sweetened coffee was consumed by 85% of the 

participants and other sweetened beverages by 50%. Among the ten healthy food groups defined by the 

tool, the participants consumed on average 7.6 different groups, and close to 92% of them achieved the 

minimum dietary diversity as defined by the tool.   

Conclusion 

This pilot study using the list-based MDD-W tool method, locally adapted and assisted with pictures, enabled 

to describe the diet composition on a group level, showing a dietary pattern with mainly plant-based foods 

including grains, pulses, fruits and vegetables with small quantities of animal proteins except for eggs and 

fish. Thus, the local adaptation of the tool seemed to fit the participants’ diet during the investigated dry 

season in terms of dietary pattern. However, the group diversity score that was calculated from the values 

of the MDD-W tool indicated a surprisingly high dietary diversity, which appeared to be overestimated for 

this population. Further studies are recommended to also assess foods quantities in order to describe and 

understand the dietary habits of Maya women living by the Lake Atitlán.  

Keywords: Diet composition, food diversity, Lake Atitlán, Tz’utujil women, waist-for-height ratio 
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SCIENTIFIC ENVIRONMENT 

 
This master thesis is a sub-study of the Lake Atitlán Respiratory Health, first initiated by a 

research team from the Respiratory Health In Northern Europe, Spain and Australia (RHINESSA) 
research network and the Centre for International Health (CIH) in Bergen, Norway. Contact with 
the Institute of Nutrition of Central America and Panama (INCAP) has been established during the 
preparation of the thesis. The field experience will feed a larger upcoming research study, planned 
in 2024 in the same source population, Maya communities living by the Lake Atitlán, Guatemala. 
  

 

.  
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GLOSSARY  

Basic Food Basket: The Instituto Nacional Estadisticas Guatemala (INE) defines the Basic Food 
Basket as a combination of 34 foods that contributes to covering the minimum energy (2 262kcal) 
and protein intakes, required for each member of one household (one household is defined as 4.77 
persons). In January 2023, the daily cost of one basic food basket in Guatemala was 109.63Q 
(15.66$) [1].  

BMI: A measure for indicating nutritional status in adults. It is defined as a person’s weight in 
kilograms divided by the square of the person’s height in metres (kg/m²) (WHO) 

Central America: The sub-region of Americas that consists of the countries Belize, Costa Rica, El 
Salvador, Guatemala, Honduras, Nicaragua, Panama (INCAP). 

DALYS: Disability-Adjusted Life Years. One DALY represents the loss of the equivalent of one 
year of full health. DALYs for a disease or health condition are the sum of the years of life lost due 
to premature mortality (YLLs) and the years lived with a disability (YLDs) due to prevalent cases 
of the disease or health condition in a population (WHO). 

Dietary patterns: Quantity, variety, or combination of different foods and beverages in a diet and, 
the frequency with which they are habitually consumed [2] 

Double Burden of Malnutrition: The double burden of malnutrition is characterised by the 

coexistence of undernutrition along with overweight and obesity, or diet-related non-communicable 

diseases, within individuals, households and populations, and across the life course (WHO). 

Energy: Calorie is one of the units to measure energy. It represents the quantity of energy required 

to increase by one degree Celsius the temperature of water under atmospheric pressure. 

Kilocalories (1 000 calories= 1 kilocalorie), or kcal is used in biological science to measure 

physiological activities of organisms. In human nutrition, food provides energy to the body to ensure 

its maintenance, functions and optimal growth. Under or overconsumption of energy can lead to 

severe outcomes regarding health.  

Fertility rate: The average number of children a hypothetical cohort of women would have at the 
end of their reproductive period if they were subject during their whole lives to the fertility rates of 
a given period and if they were not subject to mortality. Unit: number of children per woman (WHO). 

Guatemalan indigenous groups: Native people of Guatemala before the Spanish colonization. 

These groups include Maya people, Xinka people and Guarifunas people.  

IDH: The Human Development Index (HDI) is a summary measure of average achievement in key 

dimensions of human development: a long and healthy life, being knowledgeable and have a 

decent standard of living (UN Development Reports). 

Ladino people: People originated from historical interbreeding between the native indigenous 

people in Guatemala and European which colonized and occupied the country for three centuries. 

In Guatemala, they represent 53% of the population and speak Spanish as first language. 
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Maya people: People decedent from the Maya civilization and they represent the largest 

indigenous ethic group. The Maya are divided into 22 subgroups according to their language: Achi’, 

Akateko, Awakateko, Chuj, Ch’orti’, Itza’, Ixil, Kaqchikel, K’iche’, Mam, Mopán, Popti (Jakalteko), 

Poqomam, Poqomchi’, Q’anjob’al, Q’eqchi’, Sakapulteko, Sipakapense, Tektiteko, Tz’utujil, 

Uspanteko).  Most of the Maya people are located in the western highlands in southern Guatemala 

[3]. 

Nutrient: Any substance normally consumed as a constituent of food: which provides energy; or 

which is needed for growth and development and maintenance of healthy life; or a deficit of which 

will cause characteristic biochemical or physiological changes to occur (FAO). Nutrients includes: 

 Macronutrient: A necessary nutrient required in relatively large amounts (in grams) 

by the body, such as carbohydrates, fats and proteins. 

 Micronutrient: Vitamins, minerals and certain other substances that are required in 

small amounts (milligrams or micrograms) for normal physiological function. 

Nutrient adequacy: Sufficient intake of essential nutrients, needed to fulfil nutritional requirements 

for optimal health [4]. Micronutrient adequacy refers to intake of 11 essentials elements, including 

vitamin A, B1, B2, B3, B6, B12, C, folate, calcium, iron and, zinc [5] 

Poverty: The proportion of the population living below the international poverty line, which is the 

percentage living on less than US$ 1.90 a day at 2011 international prices (WHO). 

Proxy indicator: Indicator which assesses indirect sign/measure that can be representative or 

can approximate a phenomenon of interest without the presence of a direct sign/measure. 

Response rate: The number of persons who completed the questionnaire divided by the number 

of eligible persons who have been invited to respond to the questionnaire, given in percentage.  

Short stature: Height is below two standard deviations (SD) from the population’s mean height 

for age and gender (WHO) 

Stunting: Stunting is the impaired growth and development that children experience from poor 

nutrition, repeated infection, and inadequate psychosocial stimulation. Children are defined as 

stunted if their height-for-age is more than two standard deviations below the WHO Child Growth 

Standards median. Impaired growth has adverse functional consequences on the child. Some of 

those consequences include poor cognition and educational performance, low adult wages, lost 

productivity and, when accompanied by excessive weight gain later in childhood, an increased risk 

of nutrition-related chronic diseases in adult life (WHO). 
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INTRODUCTION 

1. Importance of nutrition 
Nutrition is fundamental to achieve the highest standard of health, and greatly contributes 

to optimal development of each individual. Nutrition is multidimensional and it is reflected at the 

biological, sociocultural, economical, food security and sustainability level. Adequate nutrition 

prevents maternal and infant mortality, helps strengthen the immune system, reduces the risk of 

non-communicable diseases (NCDs), and improves productivity and longevity. Nutrition is defined 

as an equilibrium between optimal nutrients intake, and the correct assimilation of these nutrients, 

to ensure the body’s maintenance, functions and growth. Diet should provide the required intake 

of macro and micronutrients, with each element in a sufficient amount to fulfil physiological needs. 

 Despite the very small amounts of micronutrients that are needed, micronutrient deficiency 

has severe impacts and long-term consequences on maternal and infant mortality, blindness, 

vulnerability to infections and intellectual capacities. Micronutrient deficiency is a form of 

malnutrition, and it is preventable by promoting food diversity to secure nutrient adequacy and, 

more generally, optimal health status. All countries are concerned about micronutrient deficiency 

in the population, particularly the Low- and- Middle-Income Countries (LMICs), which are greatly 

affected by this type of malnutrition [6]. 

Besides micronutrient deficiency, malnutrition also embraces undernutrition and 

overnutrition. Undernutrition refers to a low energy and/or nutrient intake and reflects a poor diet 

in terms of quantity and quality. Undernutrition takes three sub-forms: wasting (low weight-for-

height), stunting (low height-for-age), and underweight (low weight-for-age). Overnutrition refers to 

an excess of energy and/or nutrient intake due to a poor-quality diet. Overnutrition takes various 

sub-forms as well: obesity and, overweight (high weight-for-height), as well as diet-related NCDs 

(e.g. heart disease, stroke, diabetes and some types of cancer) [7].  

Malnutrition is one of the major global health challenges and is included under the second 

Sustainable Development Goals (SDGs) “Zero Hunger”, which aims to end hunger, achieve food 

security, improved nutrition and promote sustainable agriculture [8]. By 2030, the United Nations 

(UN) targets to end malnutrition in all its forms and guarantee access to healthy food for everyone. 

1.1    The Triple Burden of Malnutrition  

Worldwide, most countries are experiencing the Triple Burden of Malnutrition, a concept 

defined as the coexistence of undernutrition, overnutrition and micronutrient deficiency at all levels 

within a population. LMICs are at a higher risk of the triple burden of malnutrition because they are 

still facing a high prevalence of under-nutrition-related conditions, such as stunting in children 

(Figure 1), while also experiencing a fast increase in prevalence of overweight and obesity [9;10]. 
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Figure 1: Prevalence of stunting, overweight and wasting in children under 5 globally and in Central America between 

2000 and 2020  

Source: UNICEF, 2021 [11] 

Malnutrition remains one of the largest global health challenges. It is related to an increase in 

the cost of health care, it affects productivity at all levels, and decelerates economic growth 

globally. Malnutrition was in 2019 responsible for 5.2% of deaths in all age group, and the leading 

cause of Disability-Adjusted Life Years (DALYs) with 11.34% [12].  In 2020, the WHO estimated 

that 149 million children under 5 years were stunted, 45 million were wasted and 38.9 million were 

overweight or obese. In addition, the WHO estimates that 45% of children’s mortality is related to 

undernutrition, with most of these deaths occurring in LMICs. Worldwide, the World Health 

Organization (WHO) reported that 1.9 billion adults are overweight or obese, while 462 million are 

underweight [7].  

LMICs are importantly affected by the increasing incidence of obesity, which is the result of 

several factors. Changes in habits, a deep and fast transformation of the food systems and a 

general reduction of physical activities are among for the most important causes. Malnutrition is 

closely related to the food systems which are responsible for producing, processing, distributing, 

setting prices, and selling food items. Food systems shape the food market by influencing 

availability, accessibility, and diversity of the food supply. During the last decades, the opening of 

the global food trade has allowed multinational food companies to gain more power and penetrate 

the food markets of the LMICs with industrialized food. As a result, ultra-processed foods and 

beverages have become broadly available and cheaper. The lack of legislations on the quality of 

the products and the aggressive advertising campaigns focusing on children, contribute to make 

these products increasingly attractive to the population. Moreover, migration from rural to urban 

areas, the general increment of the income, the improvement of infrastructures and the increase 

of the number of working women (reducing the time dedicated to cooking) contribute to this deep 

nutritional change [9].   
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The groups at the highest risk of malnutrition-related conditions are generally women (included 

those in reproductive age), infants, children and adolescents. During key developmental age 

windows adequate nutrition is essential, even urgent. Malnutrition is complex and influenced by 

several risk factors, of which poverty is the leading one. For instance, the prevalence of obesity is 

higher among people that belong to the lowest quartile with respect to purchasing power compared 

to other quartiles [9]. 

1.2    Measuring malnutrition-related-conditions 

Stunting, overweight or micronutrient deficiency are malnutrition-related conditions unequally 

affecting the population worldwide. To assess the nutritional status, a combination of 

anthropometric measurements and an overview of dietary patterns are often used [13], and are 

described below: 

 Anthropometric measurements including weight, height, waist and hip circumferences allow 

to calculate key indicators such as Body Mass Index (BMI), height-for-age, or waist-for-

height ratio (WtHR). These indicators provide information about the body shape and size, 

but also on the potential excess of adiposity, mainly in the abdominal region, which may 

result from a poor-quality diet. 

 Measuring food consumption is complicated and several tools and approaches are 

available to estimate directly or indirectly the consumption at national, household and 

individual levels (Figure 2). These tools are useful for different purposes depending on the 

objectives of the assessment such as the total amount of food available for consumption 

(household consumption), usual food intake (food frequency questionnaire), or actual food 

intake (dietary diversity with 24-hour recall) [14]. These tools are commonly questionnaire-

based where participants are interviewed on the different aspects of their food 

consumption. However, participants’ characteristics such as sex, age, location, or ethnicity 

may have an impact on food consumption. Therefore, it is then fundamental for nutritional 

studies to consider the local socio-economic and cultural conditions.  

Figure 2: Methodological approaches to study food consumption 

 

1Diagram development based on information available on: [13] 
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1.2.1    Challenges of dietary studies in LMICs settings:  

Dietary studies are important to estimate food habits, assess nutrient excess and/or 

deficiency, and to track dietary changes in a population. Quantitative dietary methods such as food 

frequency questionnaires, weight food records, or dietary history provide precise data on dietary 

patterns and nutrient adequacy. These methods require, highly experienced fieldworkers, 

important time for preparation and collection, and represent an important cost, which makes them 

more difficult to conduct in LMICs. However, dietary studies are particularly relevant in LMICs 

deeply affected by the triple burden of malnutrition, because they are tools to develop efficient 

evidence-based policies and programmes to improve food quality and diversity.   

  For this reason, The Food and Agriculture Organization (FAO) has developed different 

standardized tools to indirectly estimate diet composition and food diversity and overcome the 

limitations of quantitative methods in LMICs. These tools are low-cost, easy to use, and do not 

require extensive training for field workers; they serve health purposes to collect valuable data, 

evaluate nutritional outcomes and provide scientific evidence for research institutions and policy 

makers.  

1.2.2    Minimum Dietary Diversity for Women (MDD-W) 

Among these tools, the FAO has developed the Minimum Dietary Diversity for Women 

(MDD-W) in reproductive age (between 15 and 49 years of age), a simple proxy-indicator used to 

estimate dietary diversity of women on a group-level scale [5]. Food is classified into ten healthy 

food groups according to their nutritional profile as shown in Table 1 and detailed in Appendix 1.  

MDD-W is a dichotomous1 indicator, and based on the food classification, it measures whether a 

group of women has consumed or not, food from at least five of the ten food groups during the 

previous 24 hours. The main outcome of MDD-W is the proportion of women reaching this cut-off 

or the group diversity score (Figure 3). MDD-W is also appropriate to describe the proportion of 

women consuming each food group, from which dietary patterns can be drawn. These proxy-

indicators of dietary diversity and patterns can support public health programmes to promote food 

diversity and reach micronutrient adequacy. Moreover, MDD-W takes into account unhealthy food, 

such as deep fried-food, salty snacks, or sweetened-beverages, which do not count into the ten 

food groups, but are recommended to be included in data collection. Assessing unhealthy food 

consumption is important to estimate its proportion in a regular diet. If over-consumption of this 

group is detected, it is important to communicate about negative health effects to limit its 

consumption and to possibly regulate food systems [5]. 

  

                                                
1 Dichotomous refers to yes/no results. Yes, the group of women that has consumed five or more items from the ten 

food groups in the previous 24 hours; or No, if they have consumed four or less items from the ten food groups. 

Figure 3: Formula for the group diversity score 

Source: MDD-W guidelines, 2021 [5] 
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The MDD-W consists of a questionnaire 

in which participants are asked about the food 

consumed the previous day. MMD-W aims to 

estimate the real food consumption during the 

previous day, and thus, does not necessarily 

reflect the usual diet. It is recommended to 

collect data during weekdays to avoid unusual 

diet, such as that consumed during feasts; it is 

also recommended to consider seasonality. 

Data collection is based on two methods, list-

based and open recall. In the open-recall 

method, participants are openly asked about 

what they have eaten the previous day; while in 

the list-based method, a short and limited list of 

food is enumerated to the participants who 

respond as to whether they have eaten or not 

each food.   

 

What are the advantages of using MDD-W? 

The use of MDD-W to assess food 

diversity and thus the quality of a diet offers 

several advantages. It is a standardized method 

that follows a structured protocol and has been 

used for several years in different settings, this 

provides robustness. Further, this tool is not 

based on quantities and therefore, enables the 

collection of dietary data without facing the 

challenge related to quantitative studies. The 

MDD-W is a simple tool, easy to use and 

interpret, low cost and does not require specific 

resources such as extensive training, 

equipment, or data management skills. Finally, 

it reduces the burden on participants and 

investigators.  

Overall, based on experience from different study groups and language adaptations, MDD-

W is appropriate to describe micronutrient adequacy at a population level, describe the proportion 

of each food group consumed (dietary patterns), track diet change over time, compare dietary 

diversity among different populations, and evaluate the impact of policies. On the other hand, this 

tool is not appropriate for the development of individual dietary interventions, communicating 

behaviour changes, extrapolating the results to other population such as men and other groups of 

age, and assessing diet quality as a whole [5]. 

 

 

 
 

Table 1: MDD-W's food classification 
Source: MMD-W guidelines, 2021 [5] 

 

MDD-W 10 food groups 

NB Food group Row Food group sub-division 

1 

Grains, white roots 

and tubers, and 

plantains 

A Food made from grains 

B 
White roots and tubers 

or plantains 

2  Pulses  C  

3  Nuts and seeds D  

4 Dairy 
E Milk 

F Dairy products 

5 
Meat, poultry and 

fish 

G Organ meat 

H 
Red flesh meat from 

mammals 

I Processed meat 

J 
Poultry and other white 

meats 

K Fish and seafood 

6 Eggs L  

7 
Dark green leafy 

vegetables 
M  

8 
Vitamin A-rich fruits 

and vegetables* 

N 
Vitamin A-rich 

vegetables or roots 

O Vitamin A-rich fruit 

9 Other vegetables P  

10 Other fruits Q  

Unhealthy food 

 Fried and salty food 

R Packaged salty snacks 

S Deep fried foods 

T Instant noodles 

U 
Fast food restaurant 

foods, street food 

 Sweet food V  

 Sweet beverages 
X 

Sugar-sweetened 

beverages 

Z Sweetened infusions 
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Why MDD-W is specific for women? 

Women are identified as a vulnerable population in terms of nutrition. Women are 

nutritionally vulnerable especially during pregnancy and lactation periods, when the nutrient’s 

demand is even higher than in adult men. Moreover, the women’s nutritional status before and 

during pregnancy and lactation is an important determinant for both mother’s and infant’s health. 

Further, women are more exposed to a monotonous diet due to their social position and the priority 

given to them in many societies, where adult men and children are often privileged in the food 

queue. Finally, targeting women is strategic because culturally women are responsible for the food 

security of the household by selecting, buying and preparing food, and they are in charge for child 

feeding. Therefore, if a woman has a diverse and healthy diet, the rest of the household is more 

likely to have a similarly healthy diet [5]. 

Why choose the list-based method? 

  First, this method relies on short and simple questions that can be assisted with pictures to 

facilitate comprehension as suggested by MDD-W’s guidelines (e.g., a question-related to the 

group 1: starchy food, will be: Yesterday during the day and night, did you eat tortilla, bread, rice 

or pasta?). This point is particularly relevant to avoid the language barrier when participants and 

investigators do not speak the same language. Other advantages of this method are fewer 

requirements for investigators’ expertise, a shorter training time required for the investigators, and 

easier data processing and cleaning.  

However, when choosing the list-based method, it is important to consider that it requires 

a longer time of preparation to locally adapt the questionnaire. Indeed, it relies on a limited list of 

foods, and it is crucial that this fits the local diet. If no pre-existing list is available for the target 

study population, investigators need to create a new one following the methodology defined by the 

tool’s guidelines. Moreover, participants need to consider the ingredients of mixed dishes when 

responding to each food items is enumerated.  

2.  Dietary challenges in Guatemala 
 Guatemala is one of the largest countries of Central America with a total area of 108 

890km². It shares its northern border with Mexico, the southern with both Honduras and El 

Salvador, and a contested one with Belize to the east. Guatemala is the most populated country 

of Central America with 17.92 million inhabitants in 2020. The country is characterized by a young 

population where 54% is under 24 years old and where the fertility rate is 2.67, which remains the 

highest in Central America [15]. Table 2 shows key indicators of Guatemala related to income, 

development, health and inequalities in 2019. Guatemala is ranked among the least developed 

counties in the American continent according to the Human Development Index (HDI). This 

underdevelopment is especially associated with a high poverty rate and large inequalities within 

the population. Guatemala offers a unique ethnic diversity which is the result of its colonization 

processes, that continues to shape the economic, social, and cultural life of the country. In 

comparison to other Central American countries, Guatemala possesses a high proportion of 

indigenous people (44%), essentially Maya who represent 42% of the national population [16]. 

Spanish is the official language, spoken by most of the population as either first or second 

language. Moreover, 24 other languages are actively spoken in Guatemala and recognized by the 

government, including 22 different Mayan languages, as well as the Xinka and Garifuna languages 

as shown on the map on Figure 4.  
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 Table 2: Income, development, health and inequality indicators of Guatemala, 2019 
Source: [17] 

Income Development Health Inequality 

GNI 
8,494 

PPP$. 
HDI 

0,663 

Rank: 127 

Maternal mortality 

ratio (per 100,000 live 

birth) 

95 GINI index 48,3 

Population in 

multidimensional 

poverty 

28,9% 
Life 

expectancy 

(years) 

74,3 
Under 5 mortality 

ratio  

(per 1,000 live bith) 

26,2  
Inequality in 

education 
30,8% 

Population living 

under the national 

poverty line  

60% 

Expected 

years of 

schooling 

(years) 

10,8 

Child (<5) 

malnutrition stunting  

(moderate/sever) 

46,7% 
Gender inequality 

index (GII) 
0,479 

Unemployment rate 

(total labour force) 
2,5%  

Literacy rate  

(<15 years) 
81,3% 

Obesity in adult 

(WHO, 2016) 
18,8%   

Figure 4: Linguistic map of Guatemala, Mayan, Xinca and Garifuna languages 
Source: Ministry of Education of Guatemala [46]  

Lac Atitlán 
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The Lake Atitlán is located in the department of Sololá, 

where 38% of its inhabitants are living in rural areas, and 

where the Maya communities represents 96% of the local 

population [16]. The census from 2018 indicated that the three 

main Mayan languages spoken in this area were the K’iche’, 

the Kaqchikel, and the Tz’utujil as presented in Table 3. 

Communities that speak Tz’utujil community represented only 

1.7% of the national Maya population and 16% of the Maya 

people living around the Lake Atitlán [18]. 
 

2.1    Inequity of indigenous communities 

Indigenous people suffer from continuously steadily racism and discrimination, which are 

reflected in inequalities at all levels [19]. They experience higher poverty levels than the rest of the 

population. The Pan-American Health Organization (PAHO) report of 2012 states that more than 

three quarters of the indigenous population lives in poverty and that the average income for rural 

indigenous workers was 34% lower than among non-indigenous workers [20]. Access to education 

is not equal in the population, with a literacy rate in indigenous women of 58% in 2017 compared 

to 74% for women in the nation as a whole. These differences within the population have a strong 

impact on the health and well-being of indigenous people who are often left behind. For instance, 

departments with a high proportion of indigenous and rural communities have a higher maternal 

mortality rate compared to other departments, mainly due to a limited access to health services. 

Moreover, health-care services use Spanish as official language, not including other local 

languages, representing one of the biggest challenges for the Guatemalan Health System [21].  

2.1.1    The Triple Burden of Malnutrition  

The Triple Burden of Malnutrition is one of the major concerns in Guatemala where the 

prevalence of chronic malnutrition is the highest in the Americas [22];  indeed, the prevalence of 

stunting in children remains among the highest in the world.  

The nutritional transition that modifies diet and physical activity patterns is worsening this 

situation. Malnutrition presents different profiles and outcomes according to ethnicity. In 2020, 

WHO reported that 43% of Guatemalan children under 5 years were stunted. The stunting rate in 

indigenous children reached 58%, 67% in children with mothers with no education, and 53% in 

rural areas [21]. Stunting is translated into short stature during adulthood, and indigenous women 

were on average 3.2cm shorter than non-indigenous women, according to evidence from 1995 

[23]. Regarding adult overweight and obesity, the prevalence in men and women was respectively 

48% and 58% in 2014 (PAHO 2017b). Overweight and obesity were more prevalent in non-

indigenous women compared to indigenous (62% vs 49%) over the year 2014-2015, but the 

incidence is increasing faster in indigenous women [6-7]. Finally, in 2013 the prevalence of 

anaemia, which commonly result from iron inadequacy, was higher among indigenous women than 

non-indigenous and anaemia were exacerbate during pregnancy (15.8% vs 3.2%) [24].  

  

Table 3: Distribution of K’iche’, Kaqchikel 
and the Tz’utujil speakers in the country 
and in the department of Sololá in 2018 
Source: Instituto Nacional de Estatisticas 

Guatemala, 2018 [16] 
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2.1.2    Dietary patterns  

Investigating malnutrition requires a good comprehension of local diets and food habits to 

understand how and why dietary patterns are shaped, and how they are evolving. The typical 

Guatemalan diet can be defined based on the last national survey Encuestas de Condiciones de 

Vida (ENCOVI). This study asked 11 536 households to report the diversity of food used over 15 

days in 2014 and describe “the Guatemalan food basket” including the foods reported by over 50% 

of the study participants. The following list ranks by descending order (in %), the food most 

commonly consumed by the households: tortillas (98.7%), tomatoes (95.5%), beans (94%), refined 

sugar (93.1%), pan dulce (bread with sugar on top) (90.4%), eggs (90%), onions (89.9), potatoes 

and roots (87.8%), poultry (87.5%), rice (86.8%), salt (81.4%), vegetable oil (80.6%), other 

beverages (includes water) (80.4%), pasta (76.1%), bananas and plantains (75.2%), broth 

(73.2%), citrus (70.3%), hierbas (local dark green leafy vegetables) (68.7%), bread (65.2%), salad 

(64.3%), dehydrated soup (60.7%), güisquil and gücoy (58.2%), beef (54.8%), carrots (54%), 

sweetened- breakfast cereals (52.2%), soft drinks (52.1%), and cheese (50.4%) [25]. This study 

thus provides an overview of the foods that compose the “Guatemalan food basket”, but it does 

not inform about dietary patterns. According to the recent literature, two main patterns can be 

identified in Guatemala, the traditional diet opposed to the western diet. 

Traditional diet versus Western diet 

The traditional diet is based on plant-origin food, characterized by high consumption of 

traditional foods such as tortilla, beans, and coffee, and very low consumption of animal-origin 

foods except for eggs. However, processed foods are increasingly incorporated into a traditional 

diet [26]. In 2016, a cross-sectional study assessed the association between socioeconomic 

factors as predictors of and dietary patterns. Results showed that a traditional diet is more common 

in rural and poor areas, and among indigenous households and individuals, particularly women. 

High adherence to the traditional diet was negatively associated with urbanity and schooling in 

both sexes and with economic status (annual expenditure) in men only. Low annual expenditures 

were associated with the “coffee and sugar” pattern in women (considered as a traditional 

beverage) [27]. 

Western diet, on the other side, is related to the nutritional transition associated with an 

increase in incomes and urbanity, and access to processed food in supermarkets, cheap prices, 

marketing’s regulation, and thereby alterations in food habits and preferences. Diet is 

characterised by higher food diversity compared to the traditional diet, higher consumption of 

animal-origin products (red meat and dairy products), and large consumption of processed foods 

and sweetened beverages. A western diet is more common in urban areas and among richer 

households. The same cross-sectional study reported that high adherence to a western diet was 

positively associated with higher annual expenditure in both sexes, and with urbanity and a higher 

level of schooling in women. Results showed a linear association between annual expenditure and 

western diet, and high schooling was associated with low adherence to the traditional diet [27].  

For comparison, Figure 5 shows the comparison of the traditional (indigenous) and western 
(non-indigenous) diets in terms of contribution of the main nutrients to the energy intake (calculated 
with quantities consumed per day and transposed in Equivalent Male Adults2) [25].   

                                                
2 Units to compare food intakes and nutrient inadequacy between household from different size and compositions, based on nutritional 

requirement for one adult. 
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Main nutrients in the Guatemalan diet 

Carbohydrates are fundamental in the Guatemalan diet but the sources and their 

contribution to energy intake differ between the traditional and the western diet. For indigenous 

people, 71% of the energy comes from carbohydrates, largely from tortillas, against 66% for the 

non-indigenous group. The traditional food monotony can be thus explained by the high 

consumption of carbohydrates (tortilla), largely common  in households with higher level of poverty 

[28]. 

Animal products are considered expensive, and their consumption is correlated with the 

economical level. Thus, affordability is one of the main reasons to explain low animal product 

consumption, particularly in the traditional diet. For example, animal protein consumption is higher 

in urban areas [25]. The proportion of red meat in the energy intake was 6.4±4.5% for urban 

participants, against 2.5±2.4% for rural participants in 2006 [29]. Animal product consumption in 

the poorest households is influenced by income and food price fluctuations [30]. Finally, access to 

fresh products such as meat is limited in rural areas and indigenous communities, due to poor road 

infrastructures and preservation challenges [26].   

Processed foods are common in both traditional and western diets, and important in the 

nutritional transition occurring in Guatemala. Increasing processed food consumption is a public 

health issue because it significantly increases energy intake which contributes to the expansion of 

weight-related diseases, without providing any beneficial nutrients. Processed food consumption 

is higher in urban areas and among the richest households [26]. Moreover, consuming processed 

food, especially soft drinks may be associated with social status distinction in a society where 

coffee is part of traditions, and where overweight and obesity are perceived as a characteristic of 

people belonging to a higher socio-economic status [31]. Additionally, the consumption of snacks, 

sweet food, and soft drinks are becoming more and more common in rural Guatemala [26]. For 

example, Tz’utujil Maya women consumed around two times a week Coca-Cola© and/or other soft 

drinks [32]. 

Figure 5: Comparison of indigenous and western diet and the contribution of food and macronutrient to energy intake 

Represent the quantities consumed in a day for an Adult Male Equivalent  

Illustration based on data available on Tendencias de la situación alimentaria en Guatemala, 2022, INCAP [25] 
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3.  The Lake Atitlán Respiratory Health Pilot Study  
In 2021, a pilot study on respiratory health was performed in rural Guatemala, “The Lake 

Atitlán Respiratory Health Pilot Study”. The study was developed by a team of researchers from 

the University of Bergen in collaboration with the Centre for the Study of Equity and Governance 

in Health Systems (CEGSS) in Guatemala which focuses on the health of a specific group of 

indigenous communities known for their traditional textile works. Further, the collaboration with 

local associations: “Red de Defensores Comunitarios por el Derecho a la Salud (REDC Salud)”, 

“Red de Mujeres Estrella Tzutujil”, “Asociación de Mujeres Ixoq Ajqne” and “Fundación Tradiciones 

Mayas” which have experience working with indigenous communities in this area, helped to reach 

indigenous participants, historically sceptic to outsiders, concerned to be exploiting. The aim of this 

pilot study was to characterize different aspects of general and respiratory health in Maya families 

living in the region of Sololá around the Lake Atitlán, and assess potential associations of 

respiratory diseases with traditional weaving activities. The study provided knowledge on a difficult-

to-reach and understudied population, generated a valuable biobank, and gave valuable insights 

into the feasibility to conduct a research study in this population [33]. Moreover, the exploratory 

nature of this study offers several possibilities to investigate this particular population, also with 

regard to other health-related conditions.  

The pilot study was performed in the department of Sololá, in a village around the Lake 

Atitlán. The target population was indigenous weavers and their household members, including 

husbands, children, siblings, and parents. A total of 95 households with 291 persons were included 

in the study.  

The team uniquely approached the population through collaboration with local associations, 

community leaders contributed to invite and gather study participants, and to perform the field 

work. Figure 6 depicts the study protocol followed for the pilot project, which included paper-based 

interviews (translated onsite to the local languages Tzutujil or Kaqchikel), anthropometric 

measurements (i.e., weight, height and hip, and waist circumference), spirometry and collection of 

biological samples (i.e., urine and blood).  

Figure 6: Lake Atitlán Respiratory Health Study, study protocol, 2021 

Source: Lake Atitlán Respiratory Health Study (reproduced with permission of the 

authors) [33] 

 



 

24 | Master thesis research, Chloë Carpi - Description of dietary patterns and food diversity in a selected sample of Maya                                              

Women: a pilot field study in the Lake Atlitlán area, Guatemala 

 

The protocol was harmonised with international studies (Respiratory Health In Nothern 

Europe - RHINE, European Community Respiratory Health Survey – ECRHS, and RHINESSA) 

and following adapted Standard Operating Procedures (SOPs). The Lake Atitlán Respiratory 

Health Pilot Study has received ethical approval from the Regional Committees for Medical and 

Health Research Ethics (REK Nord with reference 203917) in Norway and from the Ministry of 

Ethics in Health in Guatemala (Reference 29-2020).  

From the results obtained by this pilot study, 82% of the participants were women with a 

median age of 34.2 years ranging from 14 to 77 years of age. Ninety-five percent of the female 

weavers answered that they belong to a Maya group, among those asked about their ethnicity. 

This population was characterized by low educational level, where 37% had incomplete primary 

school, 25% had incomplete secondary school and 25% reported no education. Moreover, the 

anthropometric measurements showed that the population is short in stature, where the mean 

height in female weavers was 146cm, in comparison to 159cm in men.  

The mean weight in female weavers was 64.6 kg, as compared to 64.8 kg in men. The 

calculation of the BMI showed that the female population was largely overweight or obese, with a 

mean BMI of 30.1 kg/m² in female weavers, as compared to and 25.6 kg/m² in men. Table 4 sums 

up the characteristics of the study population by occupation. 

The pilot study thus managed to reach participants, overcome the language barrier and 

perform a study on this particular population in remote areas by use of a community led approach. 

These results serve as a basis for further work and demonstrate the need for studies focusing on 

nutrition. 

 All participants 

(n=291) 

Weavers 

(n=130) 

Female non-weavers 

(n=95) 

Male non-weavers 

(n=47) 

Mean age, years (SD) 34.2 (13.4) 34.3 (12.2) 34.5 (13.9) 31.9 (13.2) 

Ethnic group, n (%) n=134 n=79 n=45 n=8 

Maya 127 (94.8) 75 (94.9) 43 (95.6) 8 (100) 

Sex, n (%)     

Female 239 (82.1) 126 (96.9) 95 (100) 0 

Males 52 (17.9) 4 (3.1) 0 (0.0) 47 (100) 

Education level, n(%) n=68 n=51 n=15 n=2 

None 17 (25) 11 (21.6) 5 (33.3) 1 (50) 

Primary incomplete 25 (36.7) 19 (37.3) 5 (33.3) 1 (50) 

Secondary incomplete 17 (25) 14 (27.5) 3 (20) 0 (0.0) 

Height, cm (SD) 147.9 (6.8) 146.4 (5.1) 145.3 (4.8) 158.5 (5.8) 

Weight, kg (SD) 63.7 (12.3) 64.6 (12.1) 62.8 (12.9) 64.8 (12.1) 

BMI, mean (SD) 29.1 (5.7) 30.1 (5.6) 29.7 (5.9) 25.6 (4.3) 

Table 3: Main characteristics of participants in the Lake Atitlán Respiratory Health Study, 2021 

Source: Lake Atitlán Respiratory Health Pilot Study (reproduced with permission of the authors) [33] 
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4. Statement of problem and rationale 
Indigenous communities in Guatemala predominantly live in rural and difficult-to-reach 

areas. These communities have been historically discriminated, leading to a deficient social and 

political representation, and to an increasing poor understanding of health determinants, including 

the nutritional status and dietary habits. Used to being exploited, the population may be sceptical 

to participate in initiatives by people from outside the communities. Previous evidence has shown 

that the triple burden of malnutrition is a serious problem in Guatemala, however, there is scarce 

research describing the factors that constitute and influence the nutritional habits of the specific 

indigenous communities. Given the findings of the Lake Atitlán Respiratory Health Pilot Study 

showing that indigenous women weavers and their household members living in the Lake Atitlán 

area were overweight and short, it is important to address the underlying nutritional patterns [33]. 

For these reasons, further studies with focus on nutrition among indigenous communities in 

Guatemala are needed to improve the knowledge on this topic, in order to contribute to a basis for 

locally adapted dietary advice. 

The present study investigated the households that participated in the Lake Atitlán 

Respiratory Health Pilot Study, using the list-based method of the MDD-W tool, in order to describe 

the dietary patterns and diversity of indigenous women living around the Lake Atitlán, Guatemala. 

This study developed and piloted a local adaptation of the tool in this specific population, which will 

feed into a larger study and will contribute, at a greater scale, to increase knowledge on the 

understudied topic of nutrition in these communities. 

5. Research question 
This study aims to answer the following research question:  

What are the dietary patterns in Maya women in an indigenous village by the Lake 

Atiltan area, Guatemala ? 

 

6. Aims 
This study aims to describe the dietary patterns and diversity of indigenous women part of the 

Tz’utujil community living by the Lake Atitlán, Guatemala, as assessed by the standardized tool 

MDD-W. The specific objectives are as follows: 

1. Describe the following dietary indicators: diet composition, the dietary patterns through the 

distribution of the number of food groups, the proportion of unhealthy food, the food budget 

and food assistance. 

2. Calculate the group diversity score as proxy-indicator of micronutrient adequacy. 

3. Pilot the MDD-W tool using the list-based method assisted with pictures and locally adapted 

to this specific population. 

The overarching short-term objective is to provide a better understanding of nutrition in this 

local community. Findings are planned to be shared with local nutritionists from the Institute of 

Nutrition of Central America and Panama (INCAP), to give feedback to community leaders aimed 

at opening a discussion on dietary habits. The long-term objective is to gain field experience on 

this difficult-to-reach population and serve as a basis for a larger and more detailed study that can 

drive policies and programmes to improve nutrition and health in these communities. 
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MATERIALS AND METHODS 

This master’s thesis on dietary diversity is part of a field study that took place in February 2023 

in the Lake Atitlán in Guatemala. This field study covered data collection for two other master’s 

theses from the master’s programme in Global Health from the University of Bergen, with partially 

related topics. The three master theses included in the field study are considered as sub-studies 

of the Lake Atitlán Respiratory Health Pilot Study performed in 2021. Thus, data collection took 

place in the same village of San Pablo la Laguna, and participants were recruited from the 95 

households previously assessed. The field study was then divided into two sections:  

1. Nutrition section: developed by two investigators who sampled the same 

participants (Maya women in charge of the food in their households in reproductive 

age, between 18 to 49 years of age) using a shared questionnaire that included:  

a. Baseline questionnaire with questions about general information on the 

participants such as household size, source of income, or education level 

(Appendix 2). 

b. Food insecurity questionnaire using the Household Food Insecurity Access 

Scale (HFIAS) for Measurement of Food Access. Intended to collect data for 

another master’s thesis. 

c. Dietary diversity using the Minimum Dietary Diversity for Women (MDD-W) 

using the list-based method and assisted with pictures. Intended to collect 

data for the present master’s thesis. 

d. Anthropometric measurements (weight, height, and waist circumference) 
 

2. Chemicals exposure section: developed by one investigator with a questionnaire on 

chemicals exposure aiming to collect data on exposures at home and at work. 

These data will be used for another master’s thesis. 

The present thesis is focuses on the data obtained from 1c: dietary diversity assessment, 

and 1d: anthropometric results, supplemented with information from 1a: bassline questionnaire.  

1. Study design 
This study was designed as a descriptive pilot field study based on two-weeks fieldwork, 

using the list-based questionnaire of the MDD-W tool to assess and describe dietary patterns and 

food diversity dietary of Maya women living around the Lake Atitlán. Additional data were collected 

with a baseline questionnaire to document local social conditions and by performing body 

measurements to describe anthropometric status. Piloting the MDD-W tool was needed in order to 

test its local adaptation, the correct understanding and the willingness of the participants to provide 

information concerning the language barrier, the relevance of using pictures as aid, the validity of 

the results obtained, and finally, to verify the usefulness of this tool in this population. This pilot 

study would then test the feasibility of conducting nutrition-related research in this difficult-to-reach 

population, report the strengths and the limitation of the methodology used, and thereby serve as 

a basis for nutrition-related part of a larger-scale study planned for 2024. 
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1.1    Study area  

This field study was located in South Occidental region of the country, in the department of 

Sololá, around the Lake Atitlán (Figure 7). The Lake is surrounded by several indigenous villages, 

and among them, San Pablo la Laguna has been chosen for the study. San Pablo la Laguna had 

a population of 7 299 inhabitants in 2018, and 99.68% were identified as indigenous belonging to 

the Tz’utujil Maya community [16]. Inhabitants of San Pablo la Laguna speak Tz’utujil as their first 

language, and a considerable proportion of them do not speak Spanish at a high level, or even not 

at all. Most of the economic activities are developed around agriculture or weaving activities, 

including crochet and embroidery of traditional clothes (e.g., huipil). The Lake area is a tourist 

zone, and many activities are oriented to experience the culture in those indigenous villages. 

However, San Pablo la Laguna remains difficult to access due to its location, situated higher in the 

hills without direct access to the Lake which challenges the attraction of tourists. 

 1.2    Study population  

 1.2.1    Target population 

The previous pilot study on respiratory health defined its source population as Maya people 

living around the Lake Atitlán, and targeted weavers (women) and their household members. The 

participants were initially approached by reaching weavers’ organizations in the Sololá region that 

already collaborated with the CEGSS and explored their interest in participating in the respiratory 

health study.  This community-led approach to the participants was important to avoid scepticism 

to participate in a study that involved foreign institutions. Once the interest was identified, a 

community leader and weaver belonging to one of the organizations (Red de Defensores 

Comunitarios por el Derecho a la Salud – REDC Salud) was selected and hired to perform the 

recruitment of participants belonging to those organizations, and living in San Pablo la Laguna, 

place where she lived and worked (convenience sampling method). The last step of the recruitment 

was done following a snowball sampling method since few women weavers were identified and 

invited by the community leader (seed persons) who were asked to extend the invitation to their 

household members. In total, 95 households (each represented by one woman weaver) were 

included, with 291 participants in the final sample.  

Figure 7: Map of Guatemala and localisation of the Lake Atitlán and San Pablo la Laguna  
Source: Google Maps 

San Pablo la Laguna 

Lake Atitlán 
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 1.2.2    Sampling 

 For the current research study on food diversity, the sampling frame was defined as the 95 

households included in the previous pilot study on respiratory health. From the 291 participants 

(aged between 14 to 77), 147 women aged 18 to 49 years were identified. Given the 

communication already established between the community leader and the weavers that 

participated in the previous pilot study, the leader was asked to extend the invitation to the 147 

women weavers. After application of exclusion criteria, a total of 86 participants were included in 

the final sample, representing a response rate of 58%.  

Inclusion and exclusion criteria 

Included participants were Guatemalan female weavers living in San Pablo la Laguna in 

reproductive age (15 to 49 years old) as defined by MDD-W guidelines. To avoid the inclusion of 

minors, this study included only women above 18 years of age. Women who were in their 49th year 

at the time of the study are included in the sample. Only women responsible for the food in their 

household were included, defined as the person in charge of selecting, buying, and preparing the 

food, and who knows the daily budget allocated for food.  

Participants were excluded if they were pregnant or suffering from a health-related 

conditions that required a specific diet, such as diabetes. Indeed, pregnancy and some conditions 

have specific nutritional needs that should be covered by an adapted diet. These conditions 

constitute exclusion criteria defined by MDD-W guidelines. Figure 8 depicts the sampling process. 

  

 

 

 

 

 

 

 

 

 

 

 

 

Recruitment of participants 

 Based on lists with the 147 potential participants, the community leader performed home 

visits to extend the invitation to the sub-study, with the instruction to meet at the municipal hall the 

next day in the morning.  

Figure 8: Flow diagram illustrating the sampling process  
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2. Materials 

 2.1    MDD-W tool - List-based questionnaire 

The MDD-W surveys using the list-based method require the following materials to correctly 

perform the data collection and reflect the local dietary patterns:  

 Extensive food list which includes the most frequently consumed food locally (Appendix 3). 

 Introductory text for the questionnaire (Appendix 4). 

 Instructions and guidance sheets for the interviewers. 

 The adapted questionnaire with a specific food list that considers local food and cultural 

norms (Appendix 5). 

Local adaptation of the MDD-W list-based questionnaire 

Figure 9 shows the list-based method for data collection, from the questionnaire’s preparation 

to the recording of responses. A preliminary screening of the literature did not find any pre-existing 

or available questionnaire based on a food list specific to this study’s source population (i.e., 

Tz’utujil Maya communities living around the Lake Atitlán). The investigators needed to first define 

this food list that fitted the local diet, which served as the basis to develop the questionnaire. The 

method to formulate a new questionnaire is detailed in the MDD-W guidelines [5]. 

First, the guidelines state to define an extensive 

food list of foods available in the study area. This list 

was made based on a preliminary scoping review on the 

dietary patterns, nutrient adequacy and anthropometric 

outcomes of indigenous and non-indigenous population 

in Guatemala: a comparative study using scoping 

review3, which including a report from the INCAP on the 

Guatemalan food situation analysis [34]. Data used in 

this report were extracted from the last national survey 

ENCOVI (2014) which reported the most frequently 

food used by Guatemalan households, providing thus, 

a precise overview of the national food basket. Foods 

mentioned in the report have been classified into the 

food groups defined by MDD-W tool to design the 

extensive food list (Appendix 3). 

Second, each food group and sub-group were 

limited to the seven foods most frequently consumed to 

shorten the questionnaire, reduce the burden for 

participants and investigators during interviews, and 

avoid recall errors. The MDD-W tool considers that 

seven foods per category are sufficiently representative 

of the most frequently consumed foods. The final 

questionnaire was developed based on this limited list, 

where each group and sub-group was converted into a 

question such as “Yesterday during the day or at night, 

did you eat tortilla, bread, rice or pasta?”.  

                                                
3 Not included in this master thesis but planned to be published 

Figure 9: List based method for data 
collection, from the questionnaire’s 
preparation to the recording of responses 
Source: MMD-W, FAO, 2021 [5]  
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Previous to the data collection, the questionnaire was presented to the community leader for a 

final revision, to remove the least common foods for this population or not seasonally available 

items during data collection.   

Guidance for the interviews 

Interviews were performed using the final questionnaire including 24 closed (yes/no) questions, 

with a section dedicated to unhealthy food and fortified food. The questionnaire was organized 

also to avoid double-counting. Each question was clearly enumerated, and, because questions do 

not rely on chronological order (e.g., from breakfast to dinner), participants were expected to take 

a moment to mentally recall the food consumed. The administration of the questionnaire lasted 

approximately 10 minutes, including a short introduction to explain the interview’s procedures with 

particular emphasis on the 24-hours’ recall period. As for the pictures to assist the questionnaire, 

for each question, a page showing pictures associated only with the foods enumerated at that time, 

was presented to the participants to facilitate comprehension. The final questionnaire is available 

in Appendix 5 and the pictures in Appendix 6. 

2.2    Anthropometric measurements 

Anthropometric measurements consisted in recording weight, height, and waist 
circumference. The weight was recorded with a digital flat scale (Model Seca 813®) placed on a 
flat surface. Height was recorded using a portable stadiometer, and waist circumference using a 
tape calibrated in millimeters, with all measurements taken to the nearest millimeter. Given privacy 
reasons (i.e., taking off clothes), the anthropometric measurements were done partially following 
Standard Operating Procedures (SOPs) for anthropometric measurements. Adjustment were 
necessary.  

2.2.1    Adjustments of measurements 

Participants were willing to participate in 

anthropometric measurements if they were allowed to 

keep their clothes on (consisting of a blouse, a skirt, 

and a belt shown in Figure 10), mostly regarding the 

waist circumference that involved close body contact. 

Measurements were thus performed with the traditional 

clothes on, and weight and waist circumferences 

values needed to be adjusted. An example of the 

traditional clothes that indigenous women would 

normally wear were provided to the investigators to 

estimate their weight and the thickness of all the layers 

around the waist zone. The waist circumference of one 

investigator has been measured with and without the clothes to assess the thickness. The average 

clothes' weight was 1.62 kg which needed to be subtracted from weight values. Similarly, clothes 

increased the waist circumference by 12.2cm in average, to be subtracted to adjust the waist 

measurements (Table 5).  

 

 
  

Table 4: Adjustment of weight and waist circumferences values 

 Mean SD IC 95 

Clothes’ weight 1.62 kg 0.12 [1.59;1.64] 

Clothes’ thickness at the 

waist 
12.2 cm 0.28 [12.14;12.26] 

Figure 10: Example of women traditional clothes 
Source: Chloë Carpi 
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 2.2.2    Anthropometric indicators 

Body Mass Index (BMI) 

 BMI is a common weight indicator to estimate the relation of the weight regarding the height 

of a person. BMI is calculated as detailed below (Figure 11). 

This calculation provides a score that can be classified 

into four categories of body weight: underweight, normal weight, 

overweight, and obesity as shown in Table 6 (for adults) [35]. 

However, BMI assesses only excess of weight and thus, makes 

no distinction between excess body fat and high muscle 

proportion. It is well known that excess of body weight 

associated with body fat increases the risk of NCDs such as 

cardiovascular diseases, high-blood pressure, diabetes, or 

some types of cancer. As the BMI-score increases, the risk of 

developing these conditions increases as well [35].  

Waist circumference 

 The waist circumference is a simple indicator to capture the body fat distribution located in 

the abdominal region. Excess of abdominal adiposity is associated with an increase in premature 

death, stroke, or myocardial infarction. Waist circumference is a common indicator in 

anthropometric studies to estimate the risk of NCDs related to body fat in a population. SOPs for 

waist circumference measurements state that the measure should be collected using a measuring 

tape placed at the approximate midpoint between the lower margin of the last palpable rib and the 

top of the iliac crest (Figure 12). Participants are asked to breathe normally during the 

measurements. WHO defines cut-off values which vary from sex, age, and ethnicity. For the region 

of South America, studies recommended that waist 

circumference should not exceed 88-90cm in men 

and 83-84cm in women [36]. For this study, the 

midpoint of 83.5cm was arbitrary chosen as the cut-

off for indigenous women living in Guatemala. 

However, the measure of waist circumference is not 

enough to estimate the body fat distribution as it does 

not consider height, which influences the risk of 

cardio metabolic diseases. For example, some 

studies showed that the risk of mortality from 

ischemic heart disease was lower in a taller 

population. As similar waist circumferences, the 

shorter populations have a higher risk of metabolic 

heart disease than the taller populations [36]. 

 

BMI scores Nutritional status 

<18.5 Underweight 

[18.5;24.9] Normal weight 

[25.0;29.9] Overweight 

≥30 Obesity 

Table 5: Adult BMI adult’s cut-offs 
values and definitions of weight status 
according to WHO [35] 

Figure 12: Placement of the tape for waist 
circumference measurement 
Source: Chloë Carpi 

Figure 11: Formula for BMI  
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Waist-for-height ratio (WtHR) 

 The waist-for-height ratio estimate the waist circumference regarding the height of a person 

to estimate the risk for metabolic heart diseases. Waist-for-height ratio is calculated as detailed 

below (Figure 13). Regardless of sex, age, or ethnicity, the WtHR cutoff is set to 0.5, and over this 

value, the risk to develop metabolic heart disease is increased [36].  

3.    Data collection 
Data collection took place from February 14th to 28th, 2023 in San Pablo la Laguna, in 

Guatemala. The field worker team was composed of three master’s students from the University 

of Bergen, two dedicated to nutritional studies and one to the study of chemicals exposure. 

Interviews were assisted by the local community leader for translation when it was necessary. For 

the nutritional studies, either field worker performed the interviews and the anthropometric 

measurements.  

3.1    Interview’s procedures  

 Participants were invited to attend the next day to the municipal hall of San Pablo la Laguna, 

which was rented for the occasion to perform the interviews. Meeting the inclusion criteria of the 

nutritional studies were allocated first to the nutritional station to perform questionnaires (baseline, 

HFIAS, and MDD-W) and provide anthropometric measurements. Thereafter, they were directed 

to the chemicals exposure station, together with the men and women younger than 18 and over 

49 years of age. The community leader contributed to the translations from Spanish to Tz’utujil, 

the local language when it was necessary.   

3.1.1    Nutritional interview’s procedures 

First, investigators made sure that participants met all the inclusion criteria by directly 

asking about food responsibility in the household, possible pregnancy, and eventual conditions 

requiring a specific diet. Then, participants were asked to answer the baseline questionnaire, 

followed by the HFIAS and MDD-W questionnaires. Finally, anthropometric measurements 

(weight, height, and waist circumferences) were collected following the SOPs.   

3.2   Daily attendance and adaptation of the strategy 

During the first phase of the data collection, irregular flows of attendance (Figure 14) 

steered investigators to adapt the strategy to meet the maximum number of participants during the 

limited time frame. From day 8, the strategy for recruitment was switched from invitations to the 

municipal hall to performing home visits. This strategy was chosen to accelerate the initial invitation 

process of home by home which was slow given the time frame, and limit the number of participants 

reached but who did not show up at the municipal hall. The same interview procedure detailed in 

part 3.1.1 was applied during the home visits. This change of strategy allowed to meet the final 

sample of 86 participants. 

Figure 13: Formula for WtHR  
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4.    Data management and statistical analysis 
The population baseline questionnaire, the HFIAS and the MDD-W were digital-based 

questionnaires and data were collected using the Kobotoolbox© software [37] using portable 

equipment, which enabled investigators to digitally design questionnaires and collect data from 

any devices (smartphones, tablets, or laptops) in offline mode. Descriptive analyses using 

Microsoft Excel were performed to present the general characteristics anthropometric status, food 

diversity and dietary patterns in the study population the sample.   

5.    Ethical approvals 
The Lake Atitlán Respiratory Health Study had received ethical approval from the Regional 

Committees for Medical and Health Research Ethics (REK nord with reference 203917) in Norway 

and from the Ministry of Ethics in Health in Guatemala (Reference 29-2020). The protocol of the 

sub-study was sent as an addition to the Lake Atitlán Respiratory Health Study for approval to the 

Norwegian (Appendix 7) and Guatemalan (Appendix 8) committees, and was approved by both 

committees. 

 5.1    Risks and benefits for the participants 

This study was considered a low-risk activity for the participant, justified by the reasons below:  

 Data are collected through a non-invasive process. Two short questionnaires are included, 

and participants are expected to provide simple answers. Only the waist and hip 

circumference measurements involved close body contact, and was performed with their 

clothes on.  

 Participant’s daily routine was not disturbed by the study. The participation did not require 

modifying the diet habits. The protocol took approximately one hour to be completed.   

 Respect to the participant’s privacy and confidentiality. 

Figure 14: Daily flow of participants attendance 
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The benefits from the participation consists in better understanding of the dietary habits and 

increased nutritional knowledge of this local community. The gained knowledge will be 

communicated to the community, and give a basis to improve the diet of participants, their family 

and the community. The gained knowledge will also contribute to further studies and increased 

knowledge of diet in the Maya communities of Guatemala.  

 5.2   Informed consent 

Before answering the questionnaires, participants received the informed consent 

(Appendix 9). A specific time was allocated for reading and providing oral description of the 

protocol and the tools planned to be used, as well as clear information on the rights of the 

participants during the study, and the risks and benefits of their participation. Further clarifications 

were provided by investigators in case the participants had doubts. The community leader assisted 

with translation into the local language when it was necessary. 

Two paper-based consent forms were printed; one was given to the participants while the 

signed copy was kept by the research team. Consent forms were stored safely on-site in a locked 

place. Participants were assigned a unique identification number to ensure anonymity. At the end 

of the field study, data were transferred to a password-protected computer and stored in a safe 

server of the University of Bergen (SAFE). Consent forms were shipped to Bergen and stored in a 

locker belonging to RHINESSA. Access to data is only granted by the principal investigator of the 

team in Norway and Guatemala. 
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RESULTS 

1. Characteristics of the study sample 
 Table 7 shows the characteristics of the study sample based on the baseline questionnaire. 

The mean age of the participants was 34 years ranging from 19.8 to 49.9 years. Participants were 

living in households with an average of 4.5 other members and in charge of 1.6 children younger 

than 13 years of age. Most of them were married or in official relationships (juntados and unidos, 

in Spanish) and almost one-quarter were single including single mothers. Regarding education, 

half of the participants had not been to school, 14% had completed primary school, less than 10% 

had completed secondary school, and 16% had completed high school.  

The main source of income varied between households. For almost one-quarter of the 

households, the income came from the weaving activities only (in women), one-quarter was 

dedicated to other activities only such as tuk-tuk driving (local taxi services) and construction for 

the husband, and laundry, cleaning and selling activities for the women, and one-quarter came 

from combined activities such as weaving for 

the women and agriculture for her husband. 

The majority (69%) of the participants 

reported working as weavers full-time. 

Weaving activities in San Pablo include 

traditional weaving, making pelotitas (small 

juggling balls) in crochet, and embroidery of 

traditional blouses (Figure 15).   

Regarding economic indicators, the average weekly income of the sample was 280 

quetzales (Q) corresponding to approximately $40.1 US dollars, ranging from Q28 ($4) for the 

lowest value Q1000 ($142.9) for the highest. The standard deviation in weekly income was Q214.6 

($30.7).  

 

2. Anthropometric status 
Anthropometric indicators of the sample are detailed in Table 8. The mean height of 

participants was 144.8cm (range 133.5cm to 153.2cm), and almost 30% were considered to have 

short stature with a height under 145cm, as defined by WHO. The mean weight was 63.2kg (range 

from 42.2kg to 88.7kg), and the mean BMI was 30.1. According to the BMI classification, 78% of 

the participants had an excess of weight, 29% of them were overweight and 49% were overweight. 

The mean waist circumference was 81.7cm and 42% of the participants were above the cut-off of 

83.5cm for South American women. Finally, the mean Waist-For-Height Ratio was 0.56, and 84% 

of participants were over the cut-off of 0.5.   

 

 

 

 

Figure 15: Traditional embroidery and pelotitas 

Source: Chloë Carpi 
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All participants (n=86) 

Age 
 

Mean age, years (SD1) 34 (7.9) 

Household size, mean (SD) 
 

Number of members  4.5 (2.5) 

Number of children < 13 years  1.6 (1.3) 

Number of adults in Reproductive Age  2.5 (2.1) 

Civil status, n (%)  

Single 23 (26.7) 

Married 51 (59.3) 

Separated/divorced 8 (9.3) 

Widow 4 (4.7) 

Education, n (%)  

No completed education  43 (50) 

Primary school complete  12 (14) 

Secondary school incomplete 8 (9.3) 

Secondary school complete 8 (9.3) 

High school incomplete  0 (0) 

High school complete  14 (16.3) 

University  1 (1.2) 

Main source of income of the household, n (%)  

Weaving only 21 (24.4) 

Agriculture only (husband) 13 (15.1) 

Other only 20 (23.3) 

Weaving and agriculture  19 (22.1) 

Weaving and other 13 (15.1) 

Weaving as woman’s main income activity, n (%) 
 

Yes  69 (80.2) 

Economic indicators 
Quetzal (Q) US dollar ($)2 

Weekly income, mean (SD)3 280 (214.6) 40.1(30.7) 

Weekly income, median (min;max)3 250 (28;1000)   35.7 (4;142.9) 

Daily food budget, mean (SD) 58 (38.6) 8.2 (5.5) 

Daily food budget, median (min;max) 49 (17;200) 7 (2.4;28.6) 

Participants under the poverty line3, n (%)4 35 (40.7%) 

Participants spending less than cost of the daily 

Basic Food Basket, n (%)  
81 (94.2) 

Food assistance, n(%)  
 

Participants having received food assistance in the last 

6 months 
12 (14%) 

 

1Standard Deviation (SD); 
2Economic indicators are first calculated on the local currency the Quetzal (Q) and then converted in American dollars ($) based on the 

exchange rate in February 2023 (1$≈7Q); 
3Weelky income was answered by 71 participants 
4Poverty line define by the survey ENCOVI in 2014 as people earning less than 10 218Q per year which corresponds or approximately 

213Q per week. In this study population.    

Table 6: Characteristics of the 86 women of indigenous Tz’utujil aged 19 to 49 years, in charge of 
household’s nutrition, and living by the Lake Atitlán, Guatemala  
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Table 7: Anthropometric measurements in 86 women of indigenous Tz’utujil aged 19 to 49 years, in charge of 
household’s nutrition, and living by the Lake Atitlán, Guatemala  

 

 

3. Dietary indicators 

 3.1    Diet composition 

Table 9 details the proportion, in percentage, of 

participants consuming each of the 10 food groups (and 

sub-groups 1, 5, and 8) the previous day. Food groups 

can be classified into foods that are “very common” 

(defined as consumed by more than 75% of the 

participants), “common” (consumed between 75% to 

50%) and “less common” (consumed by less than 50% 

of the respondents). In the study population, very 

common foods were: starchy food (98%), eggs (94%), 

pulses (90%), other vegetables (88%), other fruits 

(79%), and dark green leafy vegetables (78%); common 

food items were: meat (74%), and vitamin A-rich food 

(71%); and less common foods were: dairy products 

(49%) and nuts and seeds (48%).  

 All participants (n=86) 

Height (cm) 
 

Mean (SD) 144.8 (5.0) 

Median (min;max) 143.7 (133.5;153.2) 

Participants <145cm, n (%) 25 (29.1) 

Weight (kg) 
 

Mean (SD) 63.2 (10.1) 

Median (min;max) 62.3 (42.2;88.7) 

BMI (kg/m²) 
 

Mean (SD) 30.1 (4.7) 

Underweight, n (%) 0 (0) 

Normal weight, n (%) 18 (20.9) 

Overweight, n (%)  25 (29.1) 

Obesity, n (%)  42 (48.8) 

Waist circumference (cm) 
 

Mean (SD) 81.7 (7.4) 

Participants >83.5cm, n (%) 36 (41.9) 

Waist-for-Height ratio 
 

Mean (SD) 0.56 (0.06) 

Participants >0.5, n (%) 72 (83.7) 

Table 8: Distribution of participants having 
consumed each food groups the last 24h, % 

n=86 % (n) 

1. Starchy food 98 (84) 

    1.1 Grains 97 (83) 

    1.2 Roots and tubers 37 (32) 

2. Pulses 90 (77) 

3. Nuts and seeds 48 (41) 

4. Dairy 49 (42) 

5. Meat 74 (64) 

    5.1 Red meat 20 (17) 

    5.2 Poultry 30 (26) 

    5.3 Processed meat 6 (5) 

    5.4 Fish 53 (46) 

6. Egg 94 (81) 

7. Dark leafy veg. 78 (67) 

8. Vitamin A rich food 71 (61) 

    8.1 Vegetables 53 (46) 

    8.2 Fruits 62 (53) 

9. Other vegetables 88 (76) 

10. Other fruits 79 (68) 
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For the starchy group, grains (tortilla, bread, and pasta) were largely consumed by the 

participants (97%), compared to tubers and roots (37%), in the last 24 hours.  Regarding the meat 

group, fish was the most frequently consumed (53%), followed by poultry (30%), red meat (20%), 

and processed meat (6%). The consumption of vitamin A-rich food was slightly more important in 

fruits (62%), such as mangoes, as compared to vegetables (53%), as shown in Figure 16.  

Figure 16: Percent of consumption of specific foods groups 1, 5 and 8 

 Finally, Figure 17 depicts the percent of consumption in decreasing order of food groups.  

Figure 17: Percent of consumption of food groups by participants, during the previous day  
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Figure 18 enables 

to visualize the proportion 

of participants consuming 

each food group, and 

details sub-groups for 

group 1: starchy food, 

group 5: meat, and group 8: 

vitamin A-rich food. The 

thicker grey line represents 

the 50%, in other words, 

food groups under this line 

are consumed by less than 

50% of the participants. 

Groups dairy products, nuts 

and seeds, roots, chicken, 

red meat and processed 

meat were under this limit.  

 

 3.2    Dietary patterns by diversity score 

Figure 20 represents the dietary patterns according to the numbers of food groups 

consumed by the participants on a cumulative scale (%), and results are detailed in Table 10.  

Almost 8% of the participants (n=7) did not reach the 

minimum dietary diversity, consuming less than five out the ten 

food groups. For these participants the diet was plant-based 

which includes starchy food and pulses. When diversity was 

increased, dark green leafy vegetables (hierba mora Figure 19) 

and eggs were the first food included in the diet. Only for 

participants who had consumed three food groups the previous 

day, two out of three reported having eaten meat (beef). Among 

participants who consumed four food groups, two out of three 

reported including other vegetables, where tomatoes and onions 

were the most common.  

About 79% of the participants reported having consumed at least five out of the ten food 

groups during the last 24 hours, achieving the minimum dietary diversity. When diversity was 

increased (from 5 to 10 food groups), the first new groups added to the diet were other fruits (57%), 

and vitamin A-rich food (29%). Overall, this Figure 20 shows that starchy food and pulses 

constitute staple food in the participants regardless of the level of diversity.  In persons reporting 

higher diversity in terms of number of food groups, the report of meat became more frequent from 

14% in those with five food groups to 88% for those with nine food groups, and the report of fruits 

and vegetables was also more important as food groups were increased. However, dairy products, 

nuts and seeds were the least reported groups even in high diversity categories (except in ten food 

groups). 

Figure 19: Example of hierba mora 
Source: Chloë Carpi 

Figure 18: Distribution of food groups consumed the last 24h, group level, % 
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Table 10:  Distribution of each food group in the diet according to the number of food groups consumed the previous day (%) 

Figure 20: Distribution of each food group in the diet according to the number of food groups consumed the previous 
day, on a cumulative scale 

 1FG 2FG 3FG 4FG 5FG 6FG 7FG 8FG 9FG 10FG 

n 0 1 3 3 7 8 11 18 16 19 

                      Do not meet miminum dietary diveristy 

                    % (n) 

Meet miminum dietary diveristy 

% (n) 

Starchy food 0 100 (1) 67 (2) 100 (3) 71 (5) 75 (6) 91 (10) 83 (15) 100 (16) 19 (100) 

Pulses 0 100 (1) 67 (2) 100 (3) 71 (5) 75 (6) 91 (10) 83 (15) 100 (16) 19 (100) 

Nuts 0 0 0 0 14 (1) 13 (1) 27 (3) 33 (6) 69 (11) 19 (100) 

Diary 0 0 0 0 0 13 (1) 9 (1) 56 (10) 69 (11) 19 (100) 

Meat 0 0 67 (2) 0 14 (1) 75 (6) 64 (7) 83 (15) 88 (14) 19 (100) 

Egg 0 0 33 (1) 100 (3) 100 (7) 75 (6) 100 (11) 100 (18) 100 (16) 19 (100) 

Dark leafy v. 0 0 33 (1) 33 (1) 71 (5) 25 (2) 82 (9) 83 (15) 94 (15) 19 (100) 

Vitamin A 0 0 0 0 29 (2) 50 (4) 73 (8) 67 (12) 100 (16) 19 (100) 

Other veg. 0 0 0 67 (2) 43 (3) 88 (7) 100 (11) 100 (18) 100 (16) 19 (100) 

Other fruits 0 0 0 0 57 (4) 88 (7) 64 (7) 94 (17) 88 (14) 19 (100) 

n=0

n=1

n=3

n=3

n=7

n=8

n=11

n=18

n=16

n=19

0

200

400

600

800

1000

1200

1FG 2FG 3FG 4FG 5FG 6FG 7FG 8FG 9FG 10FG

P
e
rc

e
n
ta

g
e
 o

f 
w

o
m

e
n
 c

o
n
s
u
m

in
g
 e

a
c
h
 f

o
o
d
 g

ro
u
p
 o

n
 a

 
c
u
m

u
la

ti
v
e
  

S
c
a
le

 (
%

)

Starchy food Pulses Nuts Dairy Meat

Egg Dark leafy Vitamin A Other vegetables Other fruits

No meet minimum dietary 

diversity 
Meet minimum dietary diversity 



 

41 | Master thesis research, Chloë Carpi - Description of dietary patterns and food diversity in a selected sample of Maya                                              

Women: a pilot field study in the Lake Atlitlán area, Guatemala 

 

3.3    Unhealthy habits 

 Figure 21 shows the distribution of participants who reported consumption of unhealthy 

foods the previous day, in decreasing order. Sweetened coffee was the most frequent unhealthy 

food, reported by 85% of the participants. Unhealthy foods reported by 50% to 75% of the 

participants included street food (69%), sweet food (66%), fat (54%), and sweet beverages (50%).  

Food consumed by less than 50% of the participants were fried food (29), snacks (19%), and dried 

soup (11%). The group street food included tamales, paches, and chucitos; these are traditional 

foods made with corn or potato dough and a small amount of chicken or beef in a sauce, wrapped 

in banana or corn leaves, and steam cooked. (Figure 22). The group fat includes vegetable oil, 

margarine and butter.  

 

 

3.4    Food budget 

The daily budget allocated to food was shown in Table 7, and was in average Q58 ($8.2) 

ranging from Q17 ($2.4) to Q200 ($28.6). The gap between the lowest and highest value reflected 

inequalities related to food purchasing power in the study population. Almost 41% of the 

participants spend less than the daily cost of the Basic Food Basket4.  

                                                
4 Combination of 34 foods which contribute to cover the minimum energy (2 262kcal) and protein needs 
nutritional needs, required for one household including 4.77 members [1].  

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Dried soup
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Sweet food

Street food
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Figure 21: Percentage of consumption of unhealthy food by participants, during the previous day 

Figure 22: Example of traditional street food; a. tamales, b. chuchitos, and c. pache 
Source: [38] 

a b c 
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3.5    Food assistance 

Close to 14% of the participants had received food assistance in the last six months (Table 

7). The most frequent food assistance reported was the Food School Programme (Alimentación 

escolar) corresponding to a food package which includes 500g of vitamin-A fortified sugar, 500g 

of pasta, five plantains and 500g of Incaparina© for each child over 3 years of age enrolled in 

school (Details of the package provided by one participant).  

Almost half of the participants (48%) reported having consumed Incaparina©, a fortified 

food, the previous day (Table 7). Incaparina was developed by the Institute of Nutrition of Central 

America and Panama (INCAP) to prevent malnutrition for children and adults, including pregnant 

and lactating women. Incaparina is a mix of fortified flours (corn and soy) which high energetic 

density and which contains vitamins and minerals (vitamins A, B2, and D, zinc, and calcium) and 

proteins with high bioavailability [38].  

5. The group diversity score   
 Table 11 shows dietary diversity indicators that are calculated based on the criteria of the 

MDD-W tool. The mean group diversity score was 91.9% (n=79), according to the guidelines 

meaning that almost “92% of participants achieved minimum dietary diversity, and they are more 

likely to have higher (more adequate) micronutrient intakes than the 8% (n=7) of participants who 

did not”. The mean number of food groups consumed by the sample was 7.6.   

Table 10: Dietary diversity indicators 

 n=86 

Participants consuming ≥5 FG 79 

Group diversity score, % 91.9% 

Number of FG consumed, mean (SD) 7.6 (2.0) 

Number of FG consumed, median (min;max) 8 (2;10) 

     

6. Piloting the MDD-W 
 This field study enabled the team to pilot the MDD-W tool using the list-based method 

assisted with pictures on a sample of 86 indigenous women living in San Pablo la Laguna, in the 

Lake Atitlán area, Guatemala. The data collection allowed to test the local adaptation of the tool, 

measure the importance and impact of the language barrier, and estimate the usefulness of the 

pictures as an aid. From the data collected, the research team could draw conclusions regarding 

the dietary patterns. Food selected for the local adaption seemed to fit the diet for the season (dry 

season). Indeed, participants showed excellent cooperation attitudes and did not manifest 

uncertainty as food and picture were enumerated, except for the processed meat (chorizo) which 

was rarely consumed in the study population. Regarding the language barriers, the team reported 

that a significant part of the participants did not speak sufficient Spanish or did not feel comfortable 

enough to answer the questionnaire in Spanish and asked for support in translation to Tz’utujil. 

Finally, using the pictures during interviews was found to be very useful to support visually each 

enumerated questions, facilitating the comprehension of the questionnaire.    
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DISCUSSION  

 This thesis presents a pilot field study aiming to describe dietary patterns and food diversity 

in Maya women who previously participated in the Lake Atitlán Respiratory Health Study. Based 

on the MDD-W standardized tool from the FAO using the list-based method assisted with pictures, 

this study generates valuable data to describe dietary patterns, and provides other diet-related 

data to gain a better understanding of the perception of foods and nutrition in the study population. 

Moreover, to the extent of knowledge, this study is the first conducted among Tz’utujil Maya women 

living around the Lake Atitlán, a difficult-to-reach population, using this standardized tool. Finally, 

the methodology and the field experience generated during this pilot study will feed the 

development of a larger study, part of the Lake Atitlán Respiratory Health Study planned for 2024. 

From a sample frame of 95 households included in the previous pilot study on respiratory 

health, 147 women aged 18 to 49 years were identified, and 86 of them were included as 

participants in the current study. Participants were on average 34 years of age, living in a 

household including on average 4.5 members, and in charge of 1.6 children under 13 years of age. 

Half of the participants were married, one-third were single or single mothers, and 50% of them 

had no education. Almost 80% of them reported weaving as their main income-generating activity, 

and almost one quarter mentioned that weaving was the main source of income of the household.  

The mean weekly income was Q280 ($40.1), ranging from Q28 ($4) to Q1000 ($142.9), and almost 

40% of them are living under the national poverty line. Anthropometric measurements revealed 

that the mean height was 144cm and almost 30% were considered short in stature according to 

WHO’s definition. The mean BMI of the sample was 30, and nearly 78% of the participants were 

either overweight or obese. Close to 42% of the participants had a waist circumference over the 

cut-off of 83.5cm and 84% of them had a waist-for-height ratio over 0.5.  

 Dietary patterns were characterized by a traditional plant-based diet with a rare intake of 

meat, and an important consumption of unhealthy food such as sweetened beverages and foods. 

Diet composition was described according to how common the food was consumed: very common 

(reported by more than 75% of the participants), common (reported by 75% to 50% of the 

participants), and less common (reported by less than 50% of the participants). In the study 

population, practically all the participants reported consuming starchy food during the last 24 hours, 

more specifically 97% had consumed grains, and 90% pulses. Vegetables (88%), including dark 

green leafy vegetables (78%), and fruits (79%) counted as very common foods. Regarding animal-

origin products, eggs (94%) and fish (53%) were the most consumed in the last 24 hours. Other 

animal-products such as red meat (20%), poultry (30%) and processed meat (6%) were less 

common, as well as dairy products (49%) and nuts and seeds (48%). Regarding unhealthy food 

habits, sweetened coffee (85%) was very common, and street food (69%), sweet food (66%) and 

other sweet beverages (50%) were common in the study population. Almost 92% of the participants 

spend less than the cost of a Basic Food Basket, and the daily mean food budget was almost twice 

as lower as the cost of the basket. Noteworthy, around 50% of the participants had reported 

consumption of fortified food (Incaparina). Finally, the main outcome of MDD-W tool is the group 

diversity score which was surprisingly high regarding the socio-economic conditions, where 92% 

of the participants achieved the minimum dietary diversity. 

Piloting the local adaptation of the MDD-W tool using the list-based method provided 

valuable data on dietary patterns and food diversity among this particular population. The research 

team reported that using pictures’ assistance was useful given the language barrier.  
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1. Comments on the results  

 1.1    Characteristics of the participants 

 1.1.1    Estimating weekly income 

  The weekly income of the participant's household might be biased by imprecision of the 

questions leading to possible underestimation. To assess the economic status of the household of 

each participant, the research team asked the following question: How much do you earn in a week 

or month approximately? (¿Cuánto dinero gana en total al semana o al mes aproximadamente?) 

This was followed by the question asking whether weaving was the main occupation of the 

participant, giving space for confusion about the income generated by weaving only or by the 

household including income earned by the participants and her husband. This confusion was 

identified by the field workers during the first days of data collection and quickly corrected by 

specifying household’s weekly income (How much do you earn in a week or month approximately 

in your household? - ¿Cuánto dinero gana en total al semana o al mes aproximadamente en su 

hogar?). Despite the early correction, it is possible that a part of the participants reported only their 

own income missing the part earned by their husbands, in this case they had one. However, results 

showed almost 60% of the participants were married, the husband's contribution to the household's 

income was then important. 

 1.1.2    The burden of poverty and inequalities 

From the last survey ENCOVI in 2014, the national poverty line was established to Q10 

218 per year, which represents approximately Q213 per week (30.4$) [39]. In the sample, the mean 

weekly income was Q280 corresponding to approximately $40.1. However, based on data 

collected 40.7% (n=71) of the participants included in the sample reported weekly income less than 

Q213 per week placing them under the national poverty line. These results showed that the mean 

was boosted by the highest income (median income value Q250), and that an important part of the 

participants lived in poor living conditions. Furthermore, the range between the lowest value (Q28; 

$4) and the highest (Q1000; $142.9) was notably broad reflecting important inequalities even in a 

relatively small sample. 

 1.2   Anthropometric status 

 1.2.1    Mayan women were short 

 The mean height of the sample was 144.8cm which was under the mean national height 

was 149.39cm in 1996. Results were similar to the results of a cross-sectional study performed in 

2016 among rural women living in the department of Sololá (mean height was 145cm) [40], 

suggesting than women living in the department of Sololá were short. One of the reasons to explain 

this difference in height for women living in Sololá is ethnic origins, where 96% of the population 

of the department of Sololá is Maya. A study compared the height of indigenous and non-

indigenous women showing that indigenous women were 3.2cm shorter [23]. As mentioned before, 

the indigenous communities suffer from strong inequalities reflected in nutrition, location, and living 

conditions. 

  Access to healthy diet covering key nutrients, particularly during childhood, is fundamental 

for optimal growth. Among the important nutrient, proteins intake is determinant to provide 

essential amino acids required for plenty metabolic functions including growth. However, 

insufficient proteins intakes and/or proteins quality can lead to growth impairment.  
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Protein quality is not equal if the source is from plants or animals. Studies showed that the 

animal protein’s quality in term of amino-acids and micronutrient compositions (iron, zinc and, 

vitamin B12), and bioavailability is higher than plant proteins [41]. The location of Guatemala plays 

a role in determining people’s height. A study showed that the height in women was reduced with 

the altitude which challenge the access to fields and public services [42]. Moreover, access to fresh 

products such as meat is limited in rural and remote areas, due to poor road infrastructures and 

preservation challenges [26]. However, a large part of the indigenous population is living in the 

highlands of Guatemala as shown on the map on Appendix 10. 

1.2.2    Excess of weight 

The mean BMI was 30.1 in the sample, 29% of the participants were overweight and 49% 

were obese suggesting an excess of weight. The waist circumference revealed that 42% of them 

were above the cut-off of 83.5, and 84% have a waist-for-height ratio above 0.5. These findings 

showed that a large part of the participant have excess of weight located in the abdominal region 

exposing participants to a higher risk for cardio-metabolic diseases. These results were aligned 

with another study among Tz’utujil women living in Santiago Atitlán (located by the Lake, as well) 

which showed that 47% of the participants were either overweight or obese. Authors have found a 

significant association between BMI and higher income, more frequent food shopping, and being 

married. From their field experience, authors noted that women were more concerned about food 

security, especially for children, rather about than their own weight, and that food quantity was 

more important than food diversity. This perception was also experienced by investigators of this 

current study. Moreover, the same study highlighted that the behavior of buying processed food in 

local shops was driven by the long distance to the market and the socioeconomic influence of the 

husband [43].  

 1.3   Dietary indicators 

 1.3.1    Traditional diet 

Based on diet composition, the participants seemed to have a diet similar to the traditional 

diet described in several studies.  As mentioned, traditional diet is based on high consumption of 

grains (tortilla), pulses, eggs and coffee, and very low consumption of red meat. Most of the 

participants have consumed grains (97%), eggs (94%), pulses (90%), sweetened coffee (88%), 

and low meat intake (20%) the last 24 hours. These findings are aligned with the diet of Tz’utujil 

Mayan women living in Santiago Atitlán where the main source of energy came from tortilla 

(grains), black beans and sugar [31] 

 1.3.1    Healthy dietary habits 

 The diet composition indicated that the consumption of fruits and vegetables was very 

common in the sample (other vegetables (88%), dark green leafy vegetables (78%), other fruits 

(79%), and vitamin-A rich food (71%)). Diets including a large variety of fruits and vegetables are 

beneficial for health by providing various healthy nutrients such as anti-oxidants, vitamins, 

minerals, and fibers [44]. Studies showed a positive effect of high fiber consumption to prevent and 

treat obesity [45].  The food group 7: dark green leafy vegetables includes sources of vitamin-A 

and folate, which can induce positive outcomes during pregnancy and birth, and reduces the risk 

of all-cause mortality and chronic diseases [46]. Hierba mora was the food the most reported in 

the dark green leafy vegetables group, which is a wild-growth green, picked up in the forest and 

sell at local markets. It is considered as very affordable food.  
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Finally, the group 8: vitamin A-rich food is a source of vitamin A, C, and folate. Vitamin A 

strengthens the immune system and is involved in reproduction and growth [47]. Results 

suggested that participants had access to fruits and vegetables which are part of their diet. These 

positive habits need to be encouraged.  

 1.3.2    Importance of the meat group 

The Group 5: meat embraces: organ meat (1), red flesh meat (2), poultry (3), processed 

meat (4), and fish and seafood (5). Results showed that the group meat as a whole was consumed 

by 74% of the participants the day before. When the group was further divided in types of meat, 

fish was the most reported (53%), followed by poultry (30%), red meat (20%), and processed meat 

(5%). Fish was common in the sample due to the close location to the Lake, and processed meat 

(chorizo) was uncommon for the participants. Meat group needs a particular focus, because these 

foods provide high bioavailability proteins, essential amino-acids, minerals (iron and zinc) and 

vitamins (vitamin B12). As mentioned before, proteins intake is fundamental to ensure optimal 

growth, and body’s functions, and nutrient deficiencies in iron, zinc, and vitamin B12 could lead to 

severe health outcomes (e.g., growth impairment, immune system deficiencies, and anaemia, and 

are fundamental during pregnancy, childhood, and adolescence windows).  

However, several studies reported that those key nutrients need particular attention in 

Guatemala, particularly among the most vulnerable households (poor, rural, and/or indigenous). 

Nutritional recommendations suggest that proteins intakes should represent 10 to 15% of the total 

energy intake in a day [25]. However, in vulnerable households, the protein intake is ensured by 

high consumption of grains and pulses [34], and proteins from animal origin represent only 9% of 

the energy intake in rural participants compare to 14% in the urban sample [28]. One study 

analyzed Guatemala's nutritional situation, focusing on indigenous households; this study reported 

that one-third of the indigenous household did not meet at least 70% of the nutritional 

recommendations for iron, and 40% of both indigenous and non-indigenous households did not 

meet recommendations for zinc [34]. Finally, vitamin B12  represents the nutrient with the highest 

inadequate intake compared to other micronutrients across socio-economic levels [30]. 

One of the main reasons for the low consumption of animal products, particularly poultry 

(30%) and red meat (20%), is affordability. These products are considered expensive, and their 

consumption is correlated with the economic level. Studies showed that the protein intake came 

mostly from high consumption of beans in poor households [34], which was similar to results in the 

sample, where pulses consumption was common (90%). Pulses consist of a significant source of 

proteins especially when animal products are unaffordable. One study assessed the impact of 

income and food price fluctuations on nutrient intakes among poor and rich households. Vitamin 

B12 is a key nutrient contained only in animal products, which can be used as a tracker to estimate 

animal product consumption. In this study, the poorest households tended to improve their nutrient 

intake when incomes were increased. However, when food prices were increasing, households 

reduced their food expenditure primarily on animal products, and thus, vitamin B12 intake dropped 

down. Moreover, rural areas seemed to be more affected by food price fluctuations than urban 

ones [30]. Based on the field experience, the participants have also reported a rise of meat prices 

since the Covid-19 pandemic, worsening the situation. Furthermore, access to fresh products such 

as meat is limited in rural areas and indigenous communities, due to poor road infrastructures and 

preservation challenges [26].  
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 1.3.3    Importance of sugar consumption 

 From the findings, sugar-rich food and beverages were common among participants 

(sweetened coffee was consumed by 85% of the participants, sweet food by 66%, and other 

sweetened beverages by 50%). Plenty of studies had provided strong evidence of the association 

between added sugar in food and beverages and the risk if obesity, diabetes, and cardiovascular 

diseases [48]. Nutritional recommendations suggest to limiting sugar consumption to 10% of the 

total energy intake in a day. One study showed that sugar intake represented 13% of the energy 

intake for rural Guatemala against 11% in urban areas [28]. Another research reported that high 

consumption of sugar was associated with low incomes and unhealthy food habits of adding sugar 

to traditional beverages (atoles5, coffee and infusion) in a group of non-pregnant, pregnant, and 

lactating rural women [40]. Noteworthy, the Guatemalan government had implemented nutritional 

fortification programmes among staple food, and table sugar is fortified in vitamin A. 

 1.3.4    Affordability of food 

In January 2023, the daily cost of the Basic Food Basket in Guatemala was Q109.63 

(15.66$) [1], which was almost two times higher than the mean daily food budget in the study 

population. Furthermore, 94.2% of the participants spent less than the cost of a Basic Food Basket, 

and a high proportion of them was living under the poverty line, suggesting a low economic status 

that challenges them to afford a healthy diet.  

One study estimating the cost of a healthy diet (which covers 90-104% of nutritional needs) 

for a mother and her infant represented 69% of the annual income of an extremely poor household 

[40]. Another study showed that apart from affordability, accessibility of food, particularly fresh food 

such as meat in remote areas, seasonality, and cultural beliefs regarding food are reasons to 

explain why women could not meet a healthy diet [49]. 

1.3.5    Unexpected group diversity score 

 The group diversity score for the sample of 86 Maya women showed that 92% of the 

participants achieved minimum dietary diversity, and thus, were more likely to cover micronutrient 

adequacy. However, this result was unexpectedly high when considering the low socio-economic 

status and ethnicity of the participants. Three other studies measuring food diversity among women 

in Guatemala have been identified. The first one was conducted in 2015 focusing on the nutrition 

of 155 Maya pregnant and post-partum women (belonging to the Mam indigenous community) and 

found that the group diversity score was 17.23%. The second study took place in 2018 among 2 

076 rural adolescent girls living in the region of East Guatemala (Oriente Guatemala) and found a 

score of 57.2%. The last study estimated a score of 10% for 50 pregnant women living in 

Quetzaltenango. These three studies enable the research team to compare the results to the 

findings of this current study, indicating a very high diversity score suggesting a possible 

overestimation. Several reasons have been identified that may justify this potential overestimation: 

 

 

                                                
5 Traditional beverage from Central America made with corn and milk.  
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1. Misunderstanding of the recall period (last 24 hours). This misunderstanding could be due 

to the structure of the interview. As mentioned previously, interviews included three 

questionnaires, by order, the baseline, the food security (HFIAS), and finally the dietary 

diversity (MDD-W) questionnaire. The HFIAS and MDD-W have two different periods of 

recall, one with one month of recall, and the other with 24 hours, which could have 

confused the participants. Thus, they may have reported what they usually consume in a 

month rather than food consumed the previous day.  

2. Language barrier and interpreter bias. The translator had not been trained for the 

interviews as the proportion of non-Spanish participants was underestimated. Moreover, 

fieldworkers were not able grade the authenticity of the translation and the correct 

understanding of the period of recall by the interpreter.  

3. Response bias due to social desirability bias which occurs when participants provide 

answers that they believe will match social norms and beliefs. In nutritional studies, the 

social desirability bias is important and participants may drive their answers in a way to 

show healthy food habits [50]. The social desirability bias may also concern unhealthy food 

in the Guatemalan context. Indeed, consuming processed food, especially soft drinks may 

be associated with a social status distinction in a society where coffee is part of traditions 

and where overweight and obesity are perceived as belonging to a higher socio-economic 

status [31]. Moreover, social desirability bias might be induced by the fact that two 

interviews were carried out at the same time and participants were relatively closed to each 

other, potentially influencing their answers. 

4. Participants reported consumption of some food without considering the quantity. The 

MDD-W guidelines state that to be nutritionally significant and reported as a yes answer in 

the questionnaire, each food must be consumed in at least 15 grams per day. However, in 

practice, it was almost impossible for the participants to estimate all the quantities eaten 

in a day combined with pictures which not explicitly showed the minimal quantity required 

for each food. As a result, foods that seemed to be highly consumed by the participants 

may, in reality, be consumed in small quantities. A study examined this effect in 

Guatemalan households and, as an example, 90% of them reported having consumed 

eggs the previous day. However, when authors investigated quantities, only 35g of eggs 

were eaten daily, which represented half of an egg [25].  

2. Comments on the methods  

 2.2    Representativeness of the sample 

 The study population was defined as Maya people living around the Lake Atitlán, women 

from local weaver’s organizations were targeted, and finally, 86 participants were sampled in the 

village of San Pablo la Laguna. The sample size enabled to give a good understanding of the 

dietary patterns and food diversity of the Maya women aged in 18-49 living in this small village       

(7 299 inhabitants in 2018), consequently, it was representative of the Maya Tz’utujil group living 

around the Lake. However, findings cannot be generalizable to other Maya communities of 

Guatemala due to strong disparities in terms of social and cultural conditions in these communities. 

For example, three linguistic Mayan populations are in the department of Sololá. The K’iche’ 

language is spoken by 44% of the indigenous people in Sololá, 39% speak Kaqchikel, and only 

16% speak Tz’utujil [18]. The Tz’utujil community represents then a small part of the linguistic 

Mayan mosaic in the region of Sololá, and results cannot be extended to other local communities.  
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      2.3    Recruitment of participants 

 The recruitment procedure relied on the only community leader involved in this study, who 

knew the participants and was able to reach them. Based on the sample frame of the previous 

Lake Atitlán Respiratory Health Pilot Study, 147 women meeting the inclusion criteria were 

identified and communicated to the community leader, who was in charge of inviting them through 

home visits. This method of recruitment was slow regarding the limited time dedicated to the 

fieldwork, and represented a heavy duty for only one community leader who had to go physically 

to participants’ houses regardless of their location in the village. Furthermore, this method led to a 

certain opacity to the field workers on participants truly reached by the community leader. Field 

experience reported a gap between the number of persons invited by the community leader, and 

the number who finally attended and participated. This opacity was one of the reasons to justify 

the change in recruitment strategy, from invitations to the municipal hall to home visits by the whole 

team. Noteworthy, the community leader did not report the persons who were not able to be 

contacted (mainly for reasons such as decease or emigration) and the persons who did not wish 

to participate. 

 2.4    Exclusion criteria  

 One of the exclusion criteria defined by the MDD-W guideline was people living with health 

conditions that require a specific diet, such as diabetes. However, given the high prevalence of 

overweight and obesity in this population, and the evidence regarding the limited health care 

services, the research team suspected an underestimation of participants with diet-related 

conditions such as diabetes. Furthermore, regarding the low socio-economic status of the 

participants, there might be a widespread lack of knowledge of the health status due to the 

economic burden that the diagnosis and treatment could represent to them. The underestimation 

of diabetes, in addition, would not affect the current study because participants would keep their 

food habits if they do not know their diagnosis. 

 2.5    Interviews procedures 

2.5.1    Translation 

The language barrier has been identified as one of the main challenges of this study. The 

research team underestimated the proportion of participants who did not speak Spanish on a 

sufficient level to be able to perform the interviews. The interview procedures had been designed 

in a way to conduct nutritional and chemical exposure surveys at the same time, with a rotating 

system of participants between stations (three participants being interviewed at the same time). 

However, translations were performed by the only community leader involved in the project. As a 

result, according to the daily attendance flow, interview procedures were slowed down, participants 

who did not speak Spanish were asked to wait longer, and the burden was increased for the 

community leader. 

 2.5.2    Impreciseness of anthropometric measurements 

 The switch from invitations to the municipal hall to home visits led to a certain degree of 

impreciseness in the anthropometric measurements. Indeed, during data collection at the 

municipal hall, conditions for measurement were standardized, where the stadiometer was placed 

on a fixed point and the scale on a flat floor. During the home visits, however, measurement 

settings changed at each visited house, leading to random errors in measurements.  
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Moreover, participants kept their clothes on during measurements leading to potential 

impreciseness in waist circumference measurements even after adjustments. Investigators 

suspected an underestimation of the waist circumference because participants tied their belts 

differently, leading to variation in the reduction of waist circumference. 

 2.6    The MDD-W list-based questionnaire 

 2.6.1    Relevance of using pictures  

 Regarding the important proportion of participants who did not speak Spanish as their first 

language and the importance of the illiteracy rate (50% of participants had no education), the 

research team believed that the use of pictures to assist the questionnaire was highly relevant to 

successfully asses The use of pictures enabled to overcome the language barrier and facilitate the 

comprehension of each food enumerated by adding visual support. Moreover, regarding the issue 

of how to classify dishes that include various foods as ingredients, the pictures also included 

examples of typical dishes as suggestions for ways of consuming the enumerated food.  

 2.6.2    Classification of food into the MDD-W’s groups 

 The MDD-W guidelines classified foods according to their nutritional profile, however, some 

groups can be broad, vary significantly across regions, and participants may have different local 

understandings of food classification. This aspect was particularly important for the unhealthy 

group street food. The previous version of MDD-W (2016) defined this group as food containing 

mainly fat and simple carbohydrates, high in sodium and with a small amount of meat or 

vegetables. The interest of this group was to estimate the proportion of women consuming nutrient-

poor and energy-dense foods [51]. In the local adaptation of the tool, this group includes fried 

chicken, tamales, chuchitos, and paches. However, except for fried chicken which was very 

uncommon in the sample (due to affordability reasons), these foods are not unhealthy and should 

have been classified into the group 1: Starchy food. For this reason, the tool has been recently 

updated and the term street food was removed, and authors suggested to classify “street foods” 

into other categories such as fast food restaurants, fried and salty food or other.  

3. Strengths and limitations 
Strengths 

First of all, the research team managed to reach the participants known to be sceptics to 

outsiders, expecting to be exploited, based on an innovative community-led approach. During the 

previous pilot study on respiratory health and this current study, the research team has built a solid 

relationship with local collaborators such as leaders from weaver’s organizations, and the Centre 

for the Study of Equity and Governance in Health Systems – Guatemala (CEGSS) who have vast 

experience in working with indigenous communities. As a result, the research team reported good 

coordination with the community leader who assisted in the validation of the tools, sampling 

strategy, and translations. Participants had excellent cooperative attitudes, which showed the 

importance of the relation built with the local collaborators who were fundamental to reach these 

indigenous communities.  
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The use of MDD-W which is a standardized tool, as well as the assistance with pictures, 

enabled to collect valuable data, gave more robustness to the findings, and because it has been 

used for years, results could be compared with other studies. Here, the assumption on the potential 

overestimation of the group diversity score came out thank to a comparison with three other studies 

on similar setting and populations, which strengthen that the assumption might be true. 

The MDD-W needed to be adapted to the local diet as there was no pre-existing 

questionnaire specific to the Tz’utujil community leaving by the Lake Atitlán. MDD-W tool provides 

detailed guidelines for adaptation, and the research team gained knowledge to perform its 

adaptation to the local diet. Following the guidelines and the help of the community leader, the 

research team was able to develop a unique questionnaire (valid for the dry season), tested its 

local adaptation among 86 participants, and collected data to describe the diet composition of a 

group of women, representative to Tz’utujil population living by the Lake. This local adaptation of 

the tool may be used or serve as a basis for future dietary studies in this area. 

The baseline questionnaire provided data to describe the socio-economic status of the 

participants which revealed large inequalities even in a small sample, in agreement with the high 

inequality national rate in Guatemala. Moreover, close-contact field experience in San Pablo la 

Laguna enabled to informally document the specific social settings to gain a better understanding 

of the local living conditions.   

Finally, based on this community-led approach and the involvement of a community leader 

in the sampling strategy, the research team reported the feasibility to perform a research study 

among this difficult-to-reach and under-studied population living in a remote area, opening for 

further research in such populations as well as offering visibility to indigenous people in Guatemala.  

 Limitations 

The responses rate was 58%, with a substantial possibility for selection bias. One challenge 

was the limited time and human resources available for two weeks of data collection. Indeed, only 

one community leader was involved in the sampling strategy, who had to walk from house to house 

to invite the 147 eligible participants identified from the baseline pilot study. This strategy was slow 

and rushed the community leader in her invitation procedure regarding the limited time dedicated 

to it. This led to a certain opacity in the invitation procedures and could have induced a selection 

bias. Indeed, the opacity may come from the fact that identified participants might have been 

selected by the community leader according to who she knew had participated in the previous 

study and where they lived in the village in terms of walking distance. Loss to follow-up of 

participants who emigrated or died in between the two pilot studies, constitutes another possibility 

for selection bias. Thus, the generalization of the results to the Maya population constituted a 

limitation. Indeed, regarding the large disparities within the Maya populations in terms of cultural 

factors, locations, living conditions and economic status, the conclusion of this study can be 

extended only to the Tz’utujil Maya community, specifically those living by the Lake Atitlán.    
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The language barrier represented a significant limitation of the study, which was 

underestimated by the research team when planning the study. Indeed, an important part of the 

participants did not speak Spanish on a sufficient level to perform the interviews, and the 

community leader was asked to assist the translation from Spanish and Tz’utujil. However, she 

has not been properly trained for this task, and the research team could not control that her 

understanding of the questions was correct or the authenticity of the translation, which may have 

induced impreciseness. The consequences of language problems were, however, limited by the 

successful use of pictures of foods, thus the dietary patterns observed are likely correct. Further, 

it will be important to take this experience from the pilot study into account when planning further 

research. 

Cultural differences in the time understanding of time between participants and the research 

team was not considered during the preparation of the study. This difference in approach of time 

could have contributed to misunderstanding of the period of recall: 24 hours before the interview, 

meaning the previous day and night; such misunderstanding might have been a reason for 

potential overestimation of the group diversity score. Moreover, the different cultural approaches 

to time included the daily routine of participants, was not be considered when planning the details 

of the fieldwork and could contribute to explain loss to follow-up and irregular flows of attendants. 

This experience from the pilot study is useful in planning further research 

Regarding the validity of the data, anthropometric measurements included some 

impreciseness from systematic and random errors. Noteworthy, the results of BMI and height were 

similar to findings of other studies among women living in the department of Sololá. Waist 

circumference and waist-for-height ratio could not be compared to other studies, because 

measurements were collected on participant's clothes, leading to possibility for impreciseness even 

after adjustment. In general, while there has been some imprecision in the measures, the overall 

conclusions on short stature and overweight/obesity seems true.  
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CONCLUSION 

The overall aim of this study was to use the MDD-W tool to describe the dietary patterns and 

food diversity of indigenous women from the Tz’utujil community living by the Lake Atitlán, 

Guatemala. Based on the local adaptation of the tool, the research team was able to characterize 

that these women had a traditional plant-based diet with a high intake of grains, pulses, fruits, and 

vegetables. Dietary patterns showed that apart from fish, animal proteins were relatively low in the 

sample. However, this food is important in a healthy diet to ensure the intake of essential nutrients 

such as amino acids, zinc, iron, and vitamin B12. These nutrients require a special concern 

regarding nutrient deficiencies in Guatemala, particularly among the most vulnerable populations. 

In the sample, the consumption of sweetened beverages including coffee and other traditional 

drinks was very common, suggesting a high intake of sugar, which contributes to higher risk of 

NCDs. Affordability of food has been identified as one of the biggest challenges for having a healthy 

diet, and results showed that 94% of the participants spend less on food that the cost of a Basic 

Food Basket. Finally, half of the participants had consumed fortified food (Incaparina), reflecting 

that the region is nutritionally vulnerable and that the participants were used to those products. The 

group diversity score showed that 92% of the participants archived the minimum dietary diversity. 

However, these unexpected results may be overestimated, possibly due to misunderstanding of 

the period of recall and/or reporting of very low quantities.  

Piloting the MDD-W tool using the list-based method assisted with pictures enabled to describe 

the dietary patterns and achieve the main objective of the thesis. The local adaption based on a 

list of local food seemed to fit the participant’s diet during the dry season, and could be used or 

serve as a basis for further studies. The use of pictures was relevant to facilitate comprehension 

considering the importance of the language barrier, and the low education level of the participants. 

The research team reported the usefulness of using the MDD-W tool to describe diet composition 

and dietary patterns at a group level. This tool, however, was apparently not useful in this 

population to assess food diversity through the group diversity score.   

The research was able to describe poor social conditions, where half of the participants had 

no education and 41% were living under the poverty line. Moreover, important economic disparities 

have been identified even in a relatively small sample in a population expected relatively 

homogenous (indigenous Maya weaver living in the same village). Finally, the anthropometric 

analysis showed weight excess, in particular excess of body fat located in the abdominal area, 

contributing to higher risk of NCDs.  

Finally, this pilot study provided new knowledge on nutrition and dietary patterns in an 

indigenous Maya population, and contributed to gain a better understanding of this Tz’utujil 

community. The study informed on the feasibility to perform a research study among women of 

this difficult-to-reach population, and generated valuable field experience to identify strength and 

limitation of the strategy, which will be considered during the development of the larger-scale study 

planned in 2024. The experience with the MDD-W tool in this population is valuable, as the use of 

standardized tools is fundamental to provide evidence for future policies dedicated to improving 

women’s diet and health. 

    



 

54 | Master thesis research, Chloë Carpi - Description of dietary patterns and food diversity in a selected sample of Maya                                              

Women: a pilot field study in the Lake Atlitlán area, Guatemala 

 

RECOMMENDATIONS 

 

Based on the findings, the research team recommends encouraging the current healthy 

food habits such as the consumption of fruits and vegetables, promoting and supporting the 

consumption of red meat considering affordability issues, and advice on unhealthy habits, 

especially on the consumption of sweetened beverages.  One of the advantages of using the MDD-

W tool was that it not relied on food quantities difficult to assess and conduct in LMICs. However, 

the analysis of the food situation in Guatemala showed a gap between the food reported to be 

consumed and the quantities truly consumed by participants. Results suggested a high food 

diversity, but the quantities consumed may imply a lower nutritional status. For further nutritional 

studies among this population, the research team recommends considering the investigation of 

quantities. Noteworthy, these quantitative studies will require more time, skilled fieldworkers, and 

funds to be performed.  

 

This pilot study showed the necessity to involve community leaders in the sampling strategy 

to reach the participants. The research team emphasizes the necessity to consider the language 

barrier which requires recruiting trained interpreters, and grant the cultural aspects related to 

conception of time in this community.   
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Appendix 1: List of the 10 food groups according to MDD-W classification 

Source:  MMD-W, FAO, 2021 

 

 

 

 

 

NB Food group Row 
Food group sub-

division 
Nutrients Example 

1 

Grains, white 

roots and tubers, 

and plantains 

A 
Food made from 

grains 

High in carbohydrates (mainly 

starch) which provides 

energy. Contain varying 

amount of certain B vitamins 

and fibres 

Bread, rice, pasta, 

couscous, tortilla 

B 
White roots and 

tubers or plantains 

White potatoes, cassava, 

taro roots, and plantains 

2  Pulses  C  
High in proteins and B 

vitamins 

Beas, lentils, peas, and 

tofu 

3  Nuts and seeds D  

Rich in unsaturated fatty 

acids, proteins, fibres 

minerals, vitamin A, and 

phytosterols and phenolic 

compounds. 

Almond, chestnut, 

macadamia, pumpkin 

seeds, sunflower and 

seeds 

 

4 Dairy 

E Milk Important sources of high-

quality protein, potassium and 

calcium, as well as vitamin 

B12 

Milk 

F Dairy products Cheese and yogurt 

5 
Meat, poultry and 

fish 

G Organ meats 

Important sources of high-

quality protein and 

bioavailable micronutrients, 

notably iron, zinc and vitamin 

B12 

Heart, and liver 

H 
Red flesh meat from 

mammals 
Beef, pork, and lamb 

I Processed meat 
Salami, chorizo, and 

ham 

J 
Poultry and other 

white meats 

Chicken, turkey, and 

duck 

K Fish and seafood 
Fish, shrimp, and 

mussels  

6 Eggs L  

Source of protein and contain 

vitamin B12 and a range of 

bioavailable micronutrients 

Chicken eggs 

7 
Dark green leafy 

vegetables 
M  

Rich in vitamin A, folate and 

other micronutrients 

Spinach, broccoli, and 

cassava greens 

8 

Vitamin A-rich 

fruits and 

vegetables* 

N 
Vitamin A-rich 

vegetables or roots 
Rich in vitamin A and C, 

folate and/or other 

micronutrients 

Sweet potatoes, 

pumpkin, and carrots  

O Vitamin A-rich fruit 
Ripe mango, and ripe 

papaya 

9 Other vegetables P  

Large range of bioactive 

compounds including 

phenolics, flavonoids and 

fibre, and other micronutrients 

Cabbage, green paprika, 

onion, tomato, and 

zucchini 

10 Other fruits Q  Same as group 9 

Citrus, avocado, 

pineapple, watermelon, 

grapes, and apple  
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Food group Row Food group sub-division Example 

Fried and salty 

food 

R Packaged salty snacks Chips, puffs, and fried plantains 

S Deep fried foods Fried dough, fried bread, and samosa 

T Instant noodles Instant noodles, and dry soup 

U Fast food restaurant foods Local fast food chain, and street food 

Sweet food V  
Pastries, biscuits, ice cream, chocolate, sugar table, 

breakfast cereals 

Sweet beverages 
X Sugar-sweetened beverages Sodas and soft drinks, energy drinks, and fruit juices 

Z Sweetened infusions Sweetened tea and coffee 

*This table refers to unhealthy food and do not count for MDD-W  

Source:  MMD-W, FAO, 2021 
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Appendix 2: Baseline questionnaire 

Getting ready form for participant’s interview 

 

 

1. General information 

1. What is your full name ?  

2.  What is your date of birth?                            /           / 

3. Meeting inclusion criteria ? 

Pregnant  Yes  No  
Health condition that requires a specific diet  

Yes  No  
Responsible for food in the household 

Yes  No  

4. What is your marital status?   

Single 
 

 
Married/relationship 

 
 

Divorced/separated  
 

 
Widow 

 
 

Other 
 

 

5. How many members does your household count, and how many of those are children ? 

Number of household members (under 49 

years)                   

Number of children (under 13 years) 
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6. What is you educational level ? 

Primary incomplete Yes  No  
Primary complete Yes  No  
Secondary incomplete  Yes  No  
Secondary complete  Yes  No  
High school incomplete  Yes  No  
High school complete Yes  No  
University 

7. What is the source of income in your household? 

Yes 
 

No 
 

Agriculture (husband) 
 

 
Weaving 

 
 

Remittances 
 

 
Other 

 
 

8. Is weaving your main activity 

  

 Yes  No  
Specify if no :  __________ 

9. How much do you earn every week approximately? 
Approximate earn by the household per week 

(Q) 
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Food managment 

10. How much do you spend in food every day approximately? 

Approximate budget allocated to food per day (Q) 
                  

11. Have you received food assistance the previous mouths?  
 

 Yes  No  

 

Anthropometric values 

12. Anthropometric measurement 
                     

Weight (kg) 
 

 
Height (cm) 

 

 
Waist circumference (cm)  
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Appendix 3: Extensive food list for Tz’utujil Mayan women living by the Late Atitlán, 

Guatemala 

 

Food group Row Food group sub-division Example 

Fried and salty 

food 

R Packaged salty snacks Chips, puffs, and fried plantains 

S Deep fried foods Fried dough, fried bread, other deep fried foods 

T Instant noodles Instant noodles, and dry soup 

U Fast food restaurant foods Local fast food chain, and street food 

Sweet food V  
Pastries, biscuits, ice cream, chocolate, sugar table, 

breakfast cereals, pan dulce, fruits in can with syrup 

Sweet beverages 
X Sugar-sweetened beverages Sodas and soft drinks, energy drinks, and fruit juices 

Z Sweetened infusions Sweetened tea and coffee 

*The extensive list is not exhaustive 

Source: [34] 

 

NB Food group Row Food group sub-division Example 

1 
Grains, white roots and 

tubers, and plantains 

A Food made from grains 
Tortilla (wheat and corn), rice, bread 

(including pan francès), pasta 

B 
White roots and tubers or 

plantains 

White potatoes, cassava, taro roots, and 

plantains, breadfruit, jicama, yam 

2  Pulses  C  Beans (all falling under frijoles), lentils, peas 

3  Nuts and seeds D  
Almond, chestnut, macadamia, pumpkin 

seeds, sunflower and seeds 

4 Dairy 

E Milk Milk 

F Dairy foods 
Cheese, yogurt, milk powder, concentrated 

milk 

5 Meat, poultry and fish 

G Organ meats  

H Red flesh meat from mammals Beef (bone and boneless), pork,  

I Processed meat Cold meat, ham, bacon 

J Poultry and other white meats Chicken, turkey 

K Fish and seafood Fish, shrimp, seafood 

6 Eggs L  Chicken eggs 

7 
Dark green leafy 

vegetables 
M  

Lettuce, green beans, arugula, spinach, 

broccoli, cassava greens, okra greens, local 

greens 

8 
Vitamin A-rich fruits 

and vegetables* 

N 
Vitamin A-rich vegetables or 

roots 

Sweet potatoes, pumpkin, carrots, red 

paprika 

O Vitamin A-rich fruit 

Ripe mango, ripe papaya, cantaloupe 

melon, hog plum, loquat, passion fruit, 

banana (yellow-orange colour) 

9 Other vegetables P  

Cabbage, green paprika, onion, tomato, 

zucchini, cucumber, celery, fresh corn, 

eggplant, mushroom, okra, others local 

vegetables 

10 Other fruits Q  

Citrus, banana (white-cream colour), 

avocado, pineapple, watermelon, grapes, 

apple, chayote, rambutan, soursop, pitaya, 

coconut flesh, others tropical fruits 
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Appendix 4: Introduction for the food-list based questionnaire 

LIST-BASED LONG INTRODUCTION 

“Now I’d like to ask you some yes-or-no questions about foods and drinks that you consumed 

yesterday during the day or night, whether you had it at home or somewhere else.  

First, I would like you to think about yesterday, from the time you woke up through the night. 

Think about the first thing you ate or drank after you woke up in the morning … Think about 

where you were when you had any food or drink in the middle of the day … Think about where 

you were when you had any evening meal … and any food or drink you may have had in the 

evening or late-night... and any other snacks or drinks you may have had between meals 

throughout the day or night.  

I am interested in whether you had the food items I will mention even if they were combined 

with other foods.  

Please listen to the list of foods, and if you ate or drank any one of them, say yes.  

Yesterday during the day or at night, did you eat or drink:” 

 

LIST-BASED SHORT INTRODUCTION  

“Now I’d like to ask you about foods and drinks that you consumed yesterday during the day or 

night, whether you ate or drank it at home or somewhere else. Please think about snacks and 

small meals as well as main meals.  

I will ask you about different foods and drinks, and would like to know whether you ate the food 

even if it was combined with other foods.  

Yesterday during the day or at night, did you eat or drink:” 

*Introductions suggested by the Minimum Dietary Diversity for Women guideline 

Source: MMD-W, FAO, 2021 
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*Tubers and vegetables rich in vitamin A come first to avoid misclassification, particularly sweet potato as 

white potato 

**Fruits rich in vitamin A come first to avoid misclassification as other fruits 

 

Appendix 5: Minimum Dietary Diversity-Women: List-based method questionnaire 
 

The last 24h (during the day/night), did you eat or drink: 

1. Tortilla, bread rice, or pasta? Yes  No  

2. Pumpkins, red peppers, or carrots?* Yes  No  

3. Potatoes, plantains or cassava ? Yes  No  

4. Beans or fava beans? Yes  No  

5. Pumpkin seeds, peanuts or sesame seeds? Yes  No  

6. Milk, milk in powder or cheese? Yes  No  

7. Beef or pork? Yes  No  

8. Chicken? Yes  No  

9. Chorizo? Yes  No  

10. Fish or seafood ? Yes  No  

11. Eggs? Yes  No  

12. Hierba mora (local edible leaves), lettuce, chard or green beans ? Yes  No  

13. 
Tomatoes, onions, cucumber, cabbage, chiles, fresh corn (elote) or 

guiquil? 
Yes  No  

14. Ripe mangoes, ripe papayas or cantaloupe melon?** Yes  No  

15. 
Apples, bananas, pineapple, citrus (lime, orange, lemon), grapes, 

avocado or strawberries? 
Yes  No  

Yesterday during the day or at night, did you eat or drink: 

16. Vegetable oil, butter or margarine? Yes  No  

17. Chips, crisps, fried plantains chips, puffs or others snacks? Yes  No  
18. Rellenitos, French fries, doblada de frijoles? Yes  No  

19. Dried soup? Yes  No  

20. Tamales, pache, chuchitos, fried chicken? Yes  No  

21. Pan dulces, cakes, biscuits, cereals,  chocolate or sugar table? Yes  No  
22. Frescos, soft drinks, atoll sweetened fruit juices, or chocolate? Yes  No  

23. Sweetened coffee or tea/infusion? Yes  No  

24. Incaparina Yes  No  



 

Appendix 6: MDD-W tool list-based method pictures 
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Appendix 8: Ethical Approval from Guatemalan committees   
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Appendix 9: Informed consent form 

University of Bergen 

Consent to be part of the sub-study on dietary diversity 

Dedicated to participants older than 18-year-old 
 

1.   Key information: 

Title: Description of the dietary diversity of a group of Mayan women, a sub-study of the Lake 

Atitlán Respiratory Health Study. 

Main investigator: Professor Cecilie Svanes, Department of Global Public Health and Primary 

care and Centre for International Health University of Bergen 

Co-investigators: Associate Professor Ana Lorena Ruano, Department of Global Public Health 

and Primary care, Centre for International Health, University of Bergen; Mónica Mazariegos, 

Institute of Nutrition of Central America and Panama; PhD candidate Juan Pablo López Cervantes, 

Department of Global Public Health and Primary Care, and Centre for International Health, 

University of Bergen; Master student Chloë Carpi, Centre for International Health University of 

Bergen; Master student Rafael Duran, Centre for International Health University of Bergen 

You are invited to take part in a research sub-study of the Lake Atitlán Respiratory Health Study. 

The following document includes information about the objective and the proceeding of the study, 

the risks and benefits related to your participation, the respect to your confidentiality, and the 

protection of your data. This will help you to decide whether you want to participate or not in this 

study.  

2.   The objective of the study: 

The objective of this sub-study is to investigate the dietary diversity of Mayan women in Guatemala 

who previously participated in the Lake Atitlán Respiratory Health Study (July 2021), using a 

questionnaire which includes a part dedicated to food security using the Household Food Insecurity 

Access Scale (HFIAS) for Measurement of Food Access, and another part dedicated to food 

diversity using the standardized tool the Minimum Dietary Diversity for Women (MDD-W). 

3.   The study-procedures: 

If you give your consent to participate to this study, you will be asked to answer two short 

interviewer-led questionnaires performed in Spanish or in Tz’utujil and Kaqchikel when necessary. 

Interviewers will be the co-investigators Chloë Carpi and Rafael Duran, master students from the 

University of Bergen.  

First, you will be asked about general personal information such as age, marital status, educational 

level, and occupation. This will take approximately 10 minutes. 
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Second, you will be asked 9 questions about food security which will take approximately 10 

minutes. Additionally, you will be asked 24 questions with yes/no answers about what you ate 

during the last 24 hours including food, beverages and snacks consumed at home or somewhere 

else. This questionnaire will last approximately 30 minutes and will be assisted with pictures to 

facilitate the comprehension 

Finally, measurements of your weight, height, waist hip circumferences will be collected using a 

flat scale, a portable stadiometer and a tape. This first part will take approximately 5 minutes. 

In total, the interview and the measurement will not take more than 35 minutes. 

4.   The potential risks: 

This study is considered a low-risk activity for the participant, justified by the reasons below:  

 Data are collected through a non-invasive process. Two short questionnaires will be 

conducted, and participants are expected to provide simple answers. Only the waist and 

hip circumference measurements will involve close body contact. 

 Participant’s daily routine will not be disturbed by the study. The participation does not 

require modifying the diet habits and needs only one hour to complete the two 

questionnaires.  

 Respect to the participant’s privacy and confidentiality. Refer to section 8.  

5.   The benefits of your participation: 

Your participation will contribute to understanding dietary habits and increase the nutritional 

knowledge of your local community. The gained knowledge will be communicated to your 

community, and give a basis to improve the diet of yourself, your family and the community. The 

gained knowledge will also contribute to further studies and increased knowledge of diet in the 

Mayan communities of Guatemala.  

6.   Participation is a voluntary activity: 

Your participation to this study is plainly voluntary, which means that you are free to withdraw 

from the study at any time and no justification is expected. Please read carefully this document 

and do not hesitate to ask questions before deciding to give your consent to participate in the 

study. 

7.   Who are the participants: 

You are invited to participate if you participated in the Lake Atitlán Respiratory Health Study in July 

2021 and are a Mayan woman living in the Sololá region in Guatemala, around the Lake Atitlán, 

with age between 18 to 49 years, and able to speak Spanish or Tzutujil. 
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Exclusion criteria: Pregnant women and women with a condition that requires a specific diet, and 

women not in responsible for the food are excluded from the study.  

8.   Data protection and diffusion: 

Your data will be collected and registered on a paper-based questionnaire by the co-investigator 

Chloë Carpi, and stored safely on site in a locked place. You will be assigned a unique number to 

ensure your anonymity. Data will be then transferred to a password-protected computer, stored 

in a safe server of the University of Bergen (SAFE), and kept safe. Access to data will be only 

granted by the principal investigator of the team in Norway and Guatemala, and allocated to team 

members only. Results of this sub-study could be published in articles or presentations, however, 

your anonymity will be kept and no information that enables to identify you will be included. Your 

name and other information that can directly identify you will be stored securely and separately 

from the rest of the data. Investigators may contact you again for further purposes as part of this 

project. Moreover, data may be used or shared for future research studies. However, the data will 

be de-identified, which significate that information that can directly identify you, will be removed. 

Your additional consent will be asked if future studies are carried out whatever the purposes.  

9.   Contact: 

You are free to ask questions to the investigators regarding: 

 Obtaining more information about the study 

 Details on the proceeding and questionnaires 

 Report changes in your habitual diet that can influence the results of the study due to 

pregnancy or health-conditions 

 Withdraw from the study 

Co-investigator: Chloë Carpi 
Email: Chloe.Carpi@student.uib.no 
Tel: 37935642 

Co-investigator: Rafael Durán Galdo 
Email: rafael.duran@student.uib.no 
Tel: 37935614 

 
Co-investigator: Juan Pablo López Cervantes 
Email: Juan.Lopez@student.uib.no 
Tel: +47 4624586010 
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10.   Your consent: 

By signing this document, you accept to participate in this study. Two copies of this document will 

be made, one will be given to you and the other will be kept by the team. If you have any questions 

before the signature you can contact the team members mentioned in the section 9. 

Participate in this study includes to respond to two questionnaires and collecting body 

measurement. Moreover, by giving your consent you accept that the data may be used in future 

studies with the approval of Ethical committees.   

I understand the purposes of the study and until now my questions have been answered. I accept 

to participate in this study. 

Full name:____________________________________________________________________ 

Date (dd/mm/yyyy):____________________________________________________________ 

Signature: 
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Superposition of maps showing the reliefs in Guatemala (source: Goole Maps) and 

distribution of the Maya population in 2018 (source: [16]) 

Appendix 10: Map of the distribution of the Maya population and 

Guatemalan Highland 


