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Abstract Spatial location is a factor that may fa-
cilitate the consumption of processed foods due to
the ease of access, especially in highly urbanized,
high density populations. This study presents the
differences in food consumption in populations
with different densities and urban and rural
characteristics, and income above and below ten
dollars a day. A sample of 2,130 subjects was used
from 9 populations that included the Capital of
Colombia, outlying medium-sized municipali-
ties, metropolitan-area municipalities and small
villages. The results confirm that processed and
ultra-processed foods are consumed more in cities
and urban areas than in smaller and rural popu-
lations, and that there are differences in consump-
tion generated by income.

Key words Food consumption, Colombia, Spa-
tial analysis

Resumo A localizagao espacial é um fator que
pode facilitar o consumo de alimentos processa-
dos devido a facilidade de acesso, principalmente
em populagées altamente urbanizadas e com alta
densidade populacional. Este estudo apresenta as
diferengas no consumo alimentar em populagoes
com diferentes densidades, caracteristicas urbanas
e rurais e renda maior ou menor de 10 délares.
A amostra foi de 2.130 individuos em 9 popula-
¢oes que incluiam a capital da Colémbia, muni-
cipios médios préximos a capital, municipios da
drea metropolitana e cidades rurais pequenas. Os
resultados confirmam que os alimentos processa-
dos e ultraprocessados sdo mais consumidos nas
cidades e dreas urbanas em relagio aos munici-
pios rurais e pequenos, além disso hd diferencas no
consumo geradas pela renda.

Palavras-chave Consumo de alimentos, Colom-
bia, Andlise espacial
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Introduction

Globalization with its focus on technology, goods
and services has had profound effects on the life-
styles of populations in terms of food. The com-
mercialization of fresh food in farmers’ markets
is disappearing as the main source of food sup-
plies. These markets are being replaced by mul-
tinational, regional and local supermarkets that
are often part of larger chains"2.

This change leads to shifts in food consump-
tion that show a tendency to be increasingly dense
in energy. This, in part due to the fact that fresh
foods that generally contain a greater supply of
fibers and micronutrients are being replaced by
processed and ultra-processed foods containing
high quantities of salt, saturated fats, trans fats,
refined sugars, calories and reduced amounts of
fiber and micronutrients*. In addition, there has
also been an increase in the size of portions of
food, especially processed and ultra-processed
foods. This has been accompanied by low phys-
ical activity that has had a significant impact on
the health of the population. In fact, this has led
to an increase in the prevalence of non-commu-
nicable diseases (NCD), which are currently the
leading causes of death in the world"”. Therefore,
high consumption of ultra-processed and pro-
cessed foods is already recognized as a risk factor
for NCD".

In today’s globalized context, evidence of a
direct correlation between food consumption
and environmental conditions is increasing®”.
In this scenario, spatial location and population
density of where people live are important food
environment factors due to their influence on
food availability and affordability. These, there-
fore, can affect the kind of food consumed in
households®*"’. In countries with different in-
come levels was observed that unaffordability of
fresh food as fruits and vegetables was higher in
rural and less densely populated areas than in ur-
ban and more densely populated areas. Also, ru-
ral area residents use to have lower income. At the
same time income levels are decisive to kind of
food consumed and unfortunately it is necessary
higher income in rural area than urban area to
consume fruits and vegetables according recom-
mendation from several international guidelines
— five servings per day''. The result of unafford-
ability of fresh food due increased cost of food is
reduction in the quantity, quality, and diversity
of food selections, and consumption of increased
quantities of cheap, energy-dense foods as pro-
cessed and ultra-processed foods!2.

Cundinamarca is a state that has municipal-
ities of different sizes and population density. In
this territory is the capital of the country but also
a small municipality. Even with mountainous ge-
ography, the distribution of food is carried out
by country mostly by poor rural and urban road,
configuring a scarce food distribution infrastruc-
ture, mainly to fresh food".

In view of the above, the objective of this
study was to analyze the qualitative food con-
sumption of representative population samples
of Colombia’s capital city, some municipalities
and villages with different population sizes and
geographic locations (rural and urban in Cundi-
namarca) in order to analyze if there are differ-
ences in qualitative food consumption in these
areas, taking into account different income levels.

Methods

Study location, population
and demography

For the geographic location and population,
we used information from the National Admin-
istrative Department of Statistics of Colombia
(DANE)™. So, a representative population sam-
ple of 2,130 people from Bogota D.C. and eight
municipalities from the Cundinamarca Depart-
ment, Colombia were enrolled in this study and
interviewed. These municipalities were classified
into four municipality categories according to
their rural or urban characteristics and geo-
graphic location relative to the capital city in: 1)
Capital city (Bogotd D.C., capital of Colombia
with 7,980,000 inhabitants) which is the biggest
city in the country and has mainly urban char-
acteristics; 2) outlying medium-sized municipal-
ities (Facatativd and Girardot, which are located
further from the capital city, with 135,522 and
105.701 inhabitants, respectively) those have
urban-rural characteristics; 3) metropolitan-ar-
ea municipalities (Soacha, Chia and Ubaté, all
of which comprise the metropolitan area along
with Bogotd, with 522,442, 129,625 and 39,018
inhabitants, respectively) those have urban-ru-
ral characteristics and; 4) small villages (Pacho,
Bituima and Villagémez, which are located fur-
ther from the capital city with 27,388, 2,508 and
2,176 inhabitants, respectively) those have rural
characteristics. In these rural municipalities, the
questionnaires were applied in the areas where
the majority of the municipality’s population is
concentrated, not in dispersed rural areas. In all



the studied areas there are establishments and
food trading systems. Representative population
sample distribution is presented in Figure 1. The
dependent variable from this study was the spa-
tial location (categories of municipalities).

Data collection

Probabilistic multi-stage sampling was used
and achieved a sampling error of 0.021 with 95%
confidence interval (CI). The enrolled subjects
were invited to answer a questionnaire applied by
a trained interviewer. The principal investigator
was responsible for training all interviewers. The
survey was conducted at the domicile of the in-
terviewees. The interview was conducted with an
adult, family member. The adult who responded
was responsible for the children’s care from their
family or other families (in Colombia, it is com-
mon that neighbors take care of children from
other neighbors). Families with pregnant women
were included. Households had different family
compositions (with different age groups), how-
ever, homes where an adult was not present and
homes where a child caregiver was not found were
excluded. Sociodemographic and income infor-
mation was self-reported by the informant. The
questionnaire was a survey-type and had two sec-
tions. The first section included the consent form
to participate in the study, sociodemographic
characteristics and family features such as age, sex,

income, family size and composition. The second
one was an adaptation of the food consumption
frequency questionnaire used in the National Sur-
vey of the Nutritional Situation of Colombia in
order to gather information about food common-
ly consumed in this country. In addition to this
National Survey, we asked about the qualitative
food consumption during the previous day using
a food list from the questionnaire. The adaptation
consisted in asking exclusively about qualitative
food consumption without asking about con-
sumption frequency. The questions were asked ex-
actly as recorded in the National Survey of Nutri-
tion about the following foods: milk, dairy, eggs,
processed meat (such as sausage, ham and mor-
tadella), legumes (such as bean, chickpea, lentil),
cereals (such as rice and pasta, bread, cookies and
arepas), fruit juice, whole fruit, junk foods (such
as pizza, hamburger, hot dog, taco), beverage with
zero calories (coffee and tea), package snacks and
low calorie or dietetic foods. We grouped the food
groups as follows: red meat, chicken and fish were
grouped as animal protein; tubercles and plan-
tain as tubercles; cooked and raw vegetables were
grouped as vegetables; Bienestarina® (vegetable
mix produced by an entity of the Colombian gov-
ernment and distributed to vulnerable popula-
tions) and other vegetable mixes were grouped as
vegetable mixes; sweeteners (sugar, honey, panela
— typical food from sugarcane) and sweetmeats
were grouped as sugars. We ungrouped the food

Cundinamarca Department

Colombia

Bituima (n=62)

Girardot (n=45)
Soacha (n=133)

» Capital City
Outlying medium sized municipalities
Metropolitan area municipalities

® Small villages

Villagémez (n=35)
Ubate (n=52)

Pacho (n=)

Chia (n=62)

Facatativa (n=63)

Bogotd D.C. (n=1.637)

Figure 1. Distribution of municipalities and their representative population samples.

Source: Elaborated by the authors.
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groups as follows: sweetened beverages in carbon-
ated sweetened beverages (soft drinks) and tradi-
tional sweetened beverages (chocolate drink and
panela drink). We additionally asked about the
consumption of ice cream and alcoholic beverag-
es. The independent variable from this study was
the qualitative food consumption.

Statistical analysis

The data were entered using Epi Info (Cen-
ters for Disease Control and Prevention, Atlanta,
Georgia), and validated by a second person by
cross-matching the database. The data are pre-
sented as mean and standard deviation or as a
proportion of their percentage. The study vari-
ables were compared using ANOVA (to evaluate
age and family size) and when it presented sig-
nificative results, Sheffer post-hoc test was done,
¥* test with Fisher exact test (to evaluate income
and family composition), and logistic regression
were utilized to evaluate the relationship be-
tween different kinds of food consumption and
two variables, the four categories of municipali-
ties (explained above) and the income (more or
less than ten dollars a day). A logistic regression
model of proportional odds was used to estimate
odds ratios (OR) and respective confidence inter-
vals (95% CI), and standardized residuals of the
Chi square test were used to identify the foods
in which there was a significant difference in the
probabilities of consumption according to in-
come. All analyses were conducted using the Sta-
tistical Package for Social Sciences (SPSS). P val-
ues<0.05 were considered statistically significant.

Ethics approval

This study complied with all the ethical pre-
cepts of research on human beings and was ap-
proved by the Research Ethics Committee of
Konrad Lorenz University, Bogotd, Colombia.

Results

A total of 2,130 subjects were enrolled in the
study. There were fewer female participants in
small villages and outlying medium-size munic-
ipalities and incomes <$ 10 per day were more
frequent in these municipalities. In small villages,
the participants were a little older than partici-
pants from the Capital city. There was no signifi-
cant difference related to family composition and
family size between municipalities (Table 1).

Analyzing the results from qualitative food
consumption percentages and logistic regression
model adjusted for income (Table 2) a similar
consumption of legumes, vegetables and vegeta-
ble mixes was observed in the four categories of
municipalities.

There was more likelihood to consume from
the following food groups in all other municipal-
ity categories compared to small villages: dairy
products, processed meat, cereals, whole fruit and
sugar.

There was a greater likelihood of consump-
tion of the following food groups in two munici-
pality categories compared to small villages: pack-
aged snacks, junk food, ice cream and low calories
or dietetic foods in Capital city and outlying me-
dium-sized municipalities. There was less likeli-
hood of consumption of alcoholic beverages in
metropolitan area municipalities and greater like-
lihood of consumption in outlying medium-sized
municipalities than in small villages.

There was a greater likelihood of consumption
of the following food groups in one municipality
category compared to small villages: milk, eggs,
animal protein and tubercles in metropolitan-ar-
ea municipalities, fruit juice, traditional sweet-
ened beverages, carbonated sweetened beverages
and beverages with zero calories in outlying medi-
um-sized municipalities. There was less likelihood
of consumption of eggs in outlying medium-sized
municipalities than in small villages.

Additionally, in the group with incomes
<US10 per day, it was observed that there was
more likelithood to consume cereals, traditional
sweetened beverages and vegetable mixes and
less likelihood to consume animal protein and
vegetables in higher income groups (Table 2 and
Figure 2). The greatest differences are found in
the consumption of mixed vegetables, (6=-2.3),
where there is low consumption in the popula-
tion with the highest incomes.

Discussion

The present study evaluated four municipality
categories according to their rural or urban char-
acteristics and geographic location relative to the
Capital city. It was observed that in small villages,
the participants were a little older than partici-
pants from the Capital city, this is due to the aging
phenomenon in rural areas owing to the migra-
tion of younger citizens to urban areas'. Howev-
er, despite the statistical difference, all enrolled in
the study were young and middle-aged adults.


https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Centers_for_Disease_Control_and_Prevention
https://en.wikipedia.org/wiki/Atlanta

Table 1. Socio-demographic characteristics from studied sample.

Small Capital Outlying medium Metropolitan area
Features . . . e 1e. . p-value
villages city sized municipalities = municipalities
Demography
Age in years, mean (SD) 40.3 (14,8) 36.3 (13.9) 38.4 (12.11) 36.8 (15.6) 0.0212
Female (%) 50.0 63.3 58.3 71.3 0.00
Income
<$10 per day (%) 82.6 65.0 83.0 65.5 0.00
>$10 per day (%) 17.4 35.0 17.0 34.5
Family composition
Only adults (%) 37.6 34.7 314 33.7 0.06
Adults with children (%) 62.4 65.3 68.6 66.3
Family size, mean (SD) 2.72(1.80)  3.1(1.7) 2.98 (1.62) 3.17 (1.57) 0.08

SD: standard deviation. “Difference between small villages and Capital city.

Source: Elaborated by the authors.

The idea that spatial location increases the
risk of consumption of certain types of food is
reinforced by this study. Previous studies had ob-
served similar results'>'*'5, Out of a total of 21
food groups, 18 were less likely to be consumed
in small villages. This finding points to a less di-
versified food consumption in small villages.

Currently, it is well supported in the liter-
ature that income levels have an important in-
fluence on quality, quantity and variety of food
consumed. Even in the same area (rural or urban,
more or less densely populated) income levels
can produce different kinds of food consump-
tion. Additionally, it is relevant to consider that
rural residents use to be poorer than urban resi-
dents and then is crucial evaluate food consump-
tion differences clustering income levels!'.

The groups of dairy products, processed meat,
sugar, packaged snacks, junk food, carbonated
sweetened beverages, ice cream, beverages with
zero calories and low calories or dietetic foods are
classified as processed or ultra-processed foods>*,
and all of them were more likely to be consumed
in the capital city, outlying medium-sized munic-
ipalities and/or metropolitan-area municipalities
than in small villages, which means in munici-
palities with urban characteristics. It is possible
that retaining traditional diets and food patterns
in general collaborate in the less likelihood of
consumption of those processed or ultra-pro-
cessed foods in small villages. Even so, we cannot
disregard the strenuous efforts undertaken over
recent decades by transnational food and drink
corporations to ensure penetration of their prod-
ucts into rural areas, and to hope that just push-
ing traditional diets will be enough to maintain

this pattern of consumption, are naive'**. For
example, in the present study, fruit juices, tradi-
tional sweetened beverages, alcoholic beverages
and carbonated sweetened beverages were more
likely to be consumed in outlying medium-sized
municipalities, which are located further away
from the main urban centers characterizing the
expansion of consumption of this type of indus-
trialized drink concomitant to the maintenance
of the consumption of traditional drinks.

The egg group was also less likely to be con-
sumed in outlying medium-sized municipalities
and more likely to be consumed in Capital city
and metropolitan areas, the levels of egg con-
sumption (grams per capita per day) have dou-
bled worldwide, with the increases most marked
in low and middle-income countries, such as Co-
lombia, compared with high-income countries®.

At the same time, whole fruits, which are
natural, unprocessed foods, were also less likely
to be consumed in small villages. Similar results
were observed in the Dean and Sharkey study*.
In their publication, the rural participants were
used to eating fewer whole fruits than urban par-
ticipants due to the distance of the retail food en-
vironment in rural settings. Additionally, the low-
er consumption of whole fruits was accompanied
by limited variety and higher prices for whole
fruits in retail sales in small villages. This occurs
because whole fruits have shorter shelf lives and
the consumers cannot store a lot of those, large
distances to the retail outlets lead to people from
small villages consuming fewer whole fruits and
consequently the lower consumption contributes
to a reduction in the variety and increased prices
for whole fruits, as a vicious circle.
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Figure 2. Differences in expected consumption frequencies.

Source: Elaborated by the authors.

The groups of packaged snacks, junk food,
ice cream and low calories or dietetic foods were
less likely to be consumed in small villages than
in the Capital city and outlying medium-sized
municipalities. It can also be associated with ur-
banization in these countries* and the outlying
medium-sized municipalities already present
higher than likely consumption of those groups
of processed foods.

The cereal group showed less likelihood of
consumption in small villages than all other mu-
nicipality categories. Cereals continue to remain
by far the most important food source in the
world. Their contribution to energy intake var-
ies markedly between developing and industrial
countries®. In low and middle-income countries
such as in Africa and parts of Asia, cereals can
contribute to as much as 70 per cent of energy
intake, while in industrial countries, for example,
the UK, they provide approximately 30 per cent
of energy intake. Projecting to 2050, it is expected
that the share of cereals in calories for food use
will continue to decline slowly from 49 per cent
in 2030 to 46 per cent in 2050%.

Additionally, it was observed to be more likely
to consume animal protein in metropolitan-area
municipalities compared to small villages. One
of the major consequences from a nutrition per-
spective of urbanization is a profound shift to-
wards higher food energy, more fats and oils and

more animal protein from meat. Data from the
China Health and Nutrition Survey, which found
an increase in the consumption of animal prod-
ucts, observed that this increase was higher for
urban residents compared with those living in
the countryside*.

It was observed that the consumption of milk
was less likely in small villages than metropoli-
tan-area municipalities, but without any notable
differences when compared to the capital city
and outlying medium-sized municipalities. In
Brazil, low-priced milk became available to all
economic levels because of supermarkets?, it can
also help people from metropolitan-area munic-
ipalities have more access to this food. It is rele-
vant to observe that all municipalities show milk
consumption higher than 70%.

Our findings corroborate the results from
other studies about animal protein and vegetable
consumption according to income. Those food
groups used to be less consumed by people who
have lower incomes. Animal protein and vegeta-
bles are often more expensive and less available
in lower-income neighborhoods when compared
with processed foods*?*. At the same time be-
tween people who have lower incomes, cereals,
traditional sweetened beverages and vegetable
mixes used to be higher. This can be explained
because cereals contribute to energy intake in
higher proportions among people with lower in-



comes*, vegetable mixes use to be distributed by
social programs in Colombia to people with low
incomes and traditional sweetened beverages are
cheaper options of consumption.

There are important food consumption dif-
ferences between small villages, metropolitan-ar-
ea municipalities, outlying medium-sized mu-
nicipalities and the capital city. These findings
showed there is a spatial influence on food con-
sumption in Colombia. As a spatial perspective
allows for establishing barriers or enabling fac-
tors of a profile of consumption. This consump-
tion can be protective or a predictor of non-com-
municable diseases, increasing health inequities
among populations?. This study showed that in
small villages there is less likelihood to consume a
large variety of food. On the one hand, there is less
likelihood to consume processed and ultra-pro-
cessed food (such as dairy, processed meat, sugar,
packaged snacks, ice cream, beverages with zero
calories and low calorie or dietetic foods), which
is positive for the consumption profile. But on

Collaborations

DEF Rodriguez worked on conceptualization,
data curation, formal analysis, investigation,
methodology, project administration, resources,
supervision, validation, writing-original draft,
writing-review and editing. ML Moraes worked
on data curation, formal analysis, investigation,
methodology, writing-review and editing.

the other hand, there is also less likelihood to
consume whole fruits, which is negative for the
consumption profile. So, this study corroborate
that rural area residents have lower income and
that it influences the kind of food consumption
resulting in consumption of less variety of food
as well as observed by other studies'"*.

It is important to highlight that this study was
done in households with a representative sam-
ple and had geographic localization of different
kinds of food group consumption. There are no
reports of similar studies in Colombia. Howev-
er, this study did evaluate the food consumption
of one day, for this reason it was studied usual
food consumption. In spite of, in all the studied
areas there are establishments and food trading
systems, this study did not describe them. Future
studies that assess food consumption frequency
in these populations and its association with spa-
tial location of all kinds of food sellers/distribu-
tor are recommended.
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