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Knowing the health and nutritional status of older adults is crucial to helping them live healthier lives and limiting the need for
pharmaceuticals and complicated medical procedures. The objective of this research was to analyze the eating habits (EH),
physical activity (PA), and sleep quality (SQ) of older adults in the rural parish of San José de Minas in Quito, Ecuador. Three
validated questionnaires were used: the Pittsburgh PSQI for SQ, IPAQ for PA, and frequency of consumption for EH. The results
revealed high consumption of refined flours and sugar (70% at least once a day), low intake of whole grains, fish, and olive oil, and
considerable consumption of fruits and water. Fifty percent of respondents engage in moderate physical activity and 24% in low
physical activity, while 90% of older adults have poor sleep quality. These results indicate a problem in the integral health of the
population that does not allow older adults to have a good old age. Health campaigns should be developed to increase physical
activity, encourage a better diet, and thus, improve the quality of sleep.

Older adults must constantly perform daily physical
activities, and these should be focused on the needs of

In 2010, the most recent census conducted in Ecuador  their age. In the area of health, they need to specifically
showed that 6.5% of the population was older than 65years.  take into account their physical activity and eating habits
The projection (in Ecuador, there is no current population  [3]. One of the main strategies for optimum aging is to
data; a census will be carried out in December 2022) in- practice mild to moderate physical activity. Several
dicated that by 2017, this could increase to 7%, and by 2050,  studies have shown that exercising at least three times
to 17% [1]. These data suggest that close attention should be  a week can improve an individual’s functional capacity
paid to the health of older adults, who form an increasingly ~ and effectively improve performance and autonomy in
large proportion of society. Unfortunately, the last health  basic daily activities [4]. Physical activity also contributes
census in Ecuador did not rather assess the nutritional status ~ to improvements in intellectual capacity, strength, flex-
of adults over 60 years of age, but it is reported that 6 out of  ibility, and aerobic capacity [5]. In addition, it improves
10 would be overweight or obese, a figure that resembles the ~ the immune system response, can reduce the risk of falls
population aged between 19 and 59 years; this may occur  and cardiovascular diseases, can contribute to a reduction
mainly due to the poor eating habits of Ecuador’s adult  in muscle atrophy, increases the excretion of cholesterol,
population, where the staple foods in the daily diet consist of ~ and consequently reduces the risk of atherosclerosis
rice, white bread, refined palm oil, and sugar [2]. [4, 6, 7].
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Eating habits are a key element in the health of older
adults, and knowing and choosing foods for a healthy daily
diet is essential because of the different nutritional needs of
this segment of the population. In general, older adults
require a higher intake of proteins of high biological value,
accompanied by the daily recommended intake of vitamins
(mainly vitamin C and B complex), minerals (especially
calcium, magnesium, iron, and zinc), and fiber. Nutrient
deficiency or excess can cause metabolic and psychological
alterations [8, 9]. It should be noted that access to good
nutritional choices often depends on individual or family
resources. In Latin American countries such as Ecuador, this
may depend on knowledge of nutrition at the time of
purchase as, to a certain extent, vegetable foods may be
cheaper than processed foods [8, 10].

Finally, more aspects that can determine the overall
health of older adults should be analyzed. Because of its
relationship with physical activity, nutrition, and mental
health, quality of sleep must be considered [11]. Insomnia is
usually prevalent among older adults. This disorder, along
with poor sleeping conditions, can lead to lack of concen-
tration and difficulty paying attention, a decrease in capacity
and physical activity, complications with existing patholo-
gies, and deteriorating mental health since poor sleep can be
related to psychological and social problems [11, 12].

The objective of this study was to determine the integral
health of older adults in a rural parish in the city of Quito,
Ecuador, by studying their eating habits, physical activity,
and current sleep quality. The results will provide evidence of
the health of elderly people in a rural population of Ecuador
and will allow us to analyze whether better attention is
needed from the country’s health authorities in this
demographic group.

2. Materials and Methods

2.1. Study Population and Sample. This study was carried out
in the parish of San José de Minas, located 80 kilometers
from the city of Quito, in the province of Pichincha,
Ecuador. According to the most recent population and
housing census, conducted in 2010 by the National Institute
of Statistics and Census (INEC) of Ecuador, this rural parish
has 7243 inhabitants, with a projected population of 8859
inhabitants in 2019. At the 2010 census, the parish had 952
adults aged 65years and older [1]. San José de Minas is
situated at 78°, 24’, 30" west, and 0° 11’ north. It has an
altitude range between 1200 and 3580 meters above sea level,
and its territory is made up of 26 neighborhoods. Through
the decentralized autonomous government (GAD) of the
parish, the elderly population was invited to participate in
this research. The GAD granted the researchers permission
to work with the Centro neighborhood which is home to 70
elderly people. The sample corresponded to people aged
65years or older who wished to participate. A total of 60
people participated in the research. They were asked to
provide sociodemographic information (sex, age, and level
of education), and they participated in three validated
questionnaire surveys that sought to obtain information
about physical activity, quality of sleep, and food
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consumption habits. The participants were informed of the
objectives of the study and signed a consent form. The
members of the research team of this study assisted the
participants to complete the surveys and helped resolve any
questions concerning different sections of the question-
naires. Research manuscripts reporting large datasets that
are deposited in a publicly available database should specify
where the data have been deposited and provide the relevant
accession numbers. If the accession numbers have not yet
been obtained at the time of submission, please state that
they will be provided during review. They must be provided
prior to publication.

2.2. Instruments

2.2.1. Eating Habits. To analyze dietary habits, the Food
Group Consumption Frequency Questionnaire, developed
and validated by Goni et al. in 2016, was used [13]. This
questionnaire is based on the exchange system, in which
portions are defined according to their energy content and
number of macronutrients and includes 19 food groups:
whole dairy, semiskimmed and skimmed dairy, eggs, lean
meats, fatty meats, white fish, oily fish, vegetables, fruits,
nuts, legumes, olive oil, other fats, refined cereals, whole
grains, industrial pastries, free sugars, alcohol, and water. In
this instrument, respondents indicated the frequency of
consumption as follows: never or almost never, times per
month, times per week, or times per day.

2.2.2. Physical Activity. The short version of the In-
ternational Physical Activity Questionnaire (IPAQ) was
used to analyze physical activity. The reliability and validity
of this instrument have been proven in different national and
regional studies worldwide, and the World Health Orga-
nization (WHO) recommends its use in the measurement of
physical activity in epidemiological surveillance at the
population level [14]. This questionnaire consists of ques-
tions about physical habits; the answers are tabulated with
the number of minutes, hours, or days of physical activity.
The unit of measurement used for the result is Mets
(metabolic equivalent of task), and physical activity is
classified as high or vigorous (AFA), moderate (AFM), and
low or walking (AFB). Questions 1 and 2 are used to cal-
culate AFA by multiplying 8 MET x minutes x days per week.
Questions 3 and 4 are used to calculate AFM by multiplying
4 MET x minutes x days per week. Questions 5 and 6 are used
to calculate AFB by multiplying 3.3 MET xminutes x days
per week. Question 7 is a reference to the time the re-
spondent spends sitting and is not used in the calculation. A
score of 1500 to 3000 MET or more signifies AFA, 600 to
1500 MET signifies AFM, and less than 600 MET signifies
AFB [14, 15].

2.2.3. Sleep Quality. The Pittsburgh Sleep Quality Index
(PSQI) questionnaire was used to measure sleep quality. This
questionnaire was developed in 1988 in the Department of
Psychiatry of the University of Pittsburgh and, due to its
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effectiveness, has been used in several investigations with
different populations. This instrument evaluates quantitative
and qualitative aspects of sleep quality over the preceding
month [16]. The questionnaire consists of 24 questions, 19 of
which are self-administered and 5 of which are answered by
an individual who lives with the respondent. Eighteen of the
self-administered questions were used for the tabulation,
with components that evaluate time of going to bed and time
taken to fall asleep, time of waking, approximate hours of
sleep, causes that provoke problems with time taken to fall
asleep (e.g., not being able to fall asleep immediately upon
going to bed, getting up suddenly for no reason or to go to
the bathroom, not breathing well, coughing or snoring
loudly, excessive cold or heat, nightmares, and suffering
from pain), assessment of sleep quality, consumption of
sleep medications, feeling drowsy when driving or per-
forming daily activities, and having the desire to perform
different activities. The questions were evaluated according
to established indicators, with scores ranging from 0 (no
problems) to 3 (serious problems). After tabulation, 7 scores
were obtained from all the questions for a possible total sum
of 21 points; a score from 0 to 5 indicates good quality of
sleep, while a score of more than 5 indicates sleep problems
(16, 17].

2.2.4. Statistical Analysis. Data from the questionnaires
were analyzed, with descriptive statistics used to determine
the existence of statistically significant differences in the
qualitative variables (quality of sleep and physical activity),
using repeated measures analysis of variance (ANOVA). The
quantitative variables of sleep quality and physical activity
were expressed as percentages and absolute frequencies. For
the results of frequency related to consumption, foods were
analyzed according to the responses obtained to compare
percentages and to analyze eating habits, which were
grouped according to the highest response percentages in
the questionnaire. Finally, to determine the correlation
between sleep quality and physical activity, Pearson’s test
was used to check for the existence of a relationship between
the variables. SPSS, version 15.0 for Windows (Statistical
Package for the Social Sciences; Chicago, Illinois), was used
to conduct statistical analyses.

3. Results

3.1. Sociodemographic Variables. The population sample
consisted of 60 individuals, 50% female and 50% male
(percentage that can be related to the projected total pop-
ulation of older adults by 2020 in Ecuador: 54% female and
46% male), ranging in age from 65 to 89 years. The majority
of respondents had completed primary education or school
(78%). Table 1 shows the detailed characteristics of the study
population.

3.2. Eating Habits. Figure 1 shows the frequency of food
consumption of the elderly population sample of the parish.
In general, we can observe a high consumption of water
(twice per day) in the entire population (97%). Among the
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TaBLE 1: Sociodemographic variables of San José de Minas parish.

Male Female Total
Years
65-69 years 3(5%) 6 (10%) 9 (15%)
70-74 years 5 (8%) 4 (7%) 9 (15%)
75-79 years 9 (15%) 11 (18%) 20 (33%)
80-84 years 9 (15%) 6 (10%) 15 (25%)
85-89 years 4 (7%) 3 (5%) 7 (12%)
Total 30 (50%) 30 (50%) 60 (100%)
Education
Elementary school 22 (37%) 25 (42%) 47 (78%)
Incomplete high school 5 (8%) 4 (7%) 9 (15%)
High school 2 (3%) 1 (2%) 3 (5%)
University 1 (2%) 0 (0%) 1 (2%)
Total 30 (50%) 30 (50%) 60 (100%)

population, 63% have high refined flour consumption, while
whole grains are not considered an important component of
the diet (73% never or almost never). Fruit is consumed
twice a day or more by 50% of the population, while 67%
consume vegetables once a day. Whole milk products are
consumed twice or more per day by 43% of respondents,
while skimmed milk products are never or almost never
consumed by 63%. Eggs are consumed twice a day or more
by 33% of respondents and once a day by 23%. There is
a high incidence of sugar consumption, with 40% con-
suming sugar once a day and 30% twice a day or more.
Consumption of confectionery is low, with 80% of re-
spondents stating they never or almost never buy it. Olive oil
is never consumed by 70% of the population, while other
types of fats are consumed once a day by 30% and twice a day
or more by 27%. Lean meats and fats are consumed between
2 and 6 times per week by 67% and 57% of respondents,
respectively. Legumes are consumed between 2 and 6 times
per week by 47% of the population. In the parish, 50% of
respondents report consuming white fish between 1 and
3 times per month, while 93% never or almost never con-
sume oily fish. Finally, 73% of respondents never or almost
never eat nuts, while 97% never or almost never consume
alcohol.

The food groups are situated according to the main
results obtained.

3.3. Physical Activity. Table 2 shows the results of the
physical activity survey. 24% of older adults engage in low
physical activity (272.5 METs), 50% engage in moderate
physical activity (on average 1086.5 METs), and 27% engage
in high physical activity (3684.75 METs).

In the individual results, it can be seen that women
(57%-1365.9 METs) do more moderate physical activity
than men (43%-1131.58 METs). The highest METs dif-
ference between genders is found in high physical ac-
tivity; 69% of men have an average of metabolic
equivalent minutes per week of 4160.4, compared to 31%
of women with an average metabolic equivalent minutes
per week of 2892. Finally, 57% of women engage in low
physical activity (359.33 METs) compared to 43% of men
(305.5 METs).
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Food groups 2 or more times Once a day 2-6 times per Once a week 1-3 times per ~ Never or almost
a day (%) (%) week (%) (%) month (%) never (%)
Water 97 3
Refined cereals 63 7 3 3 23
Fruits 50 33 10 3 3
Whole dairy products 43 27 23 3 3
Eggs 33 23 17 13 13
Sugars 30 40 13 7 10
Other fats 27 30 27 7 10
Vegetables 23 67 7 3
Lean meats 10 3 67 10 10
Legumes 3 13 47 27 3 7
Fatty meats 3 57 10 3 27
White fish 3 17 50 30
Semi/skimmed dairy products 3 17 10 3 3 63
Olive oil 3 3 10 13 70
Whole grains 17 10 73
Nuts and dried fruit 13 3 10 73
Industrial confectionery 3 3 13 80
Oily fish 3 3 93
Alcohol 3 97,

FIGURE 1: Frequency of food consumption in older adults of the San José de Minas parish.

3.4. Sleep Quality. Table 2 shows the results obtained for
quality of sleep. Most of the population sample (90%) ex-
periences sleeping problems. This result is reflected in both
men and women; only 4 female respondents and 2 male

respondents did not report sleep problems.

3.5. Physical Activity and Sleep Quality. A correlation graph
was created to analyze the relationship between the variables
of physical activity and sleep quality. The correlation co-
efficient of —0.003 for Spearman’s test was obtained (the
coefficient of determination (R?) obtained was 0.0148). These
values indicate a negative correlation, i.e., the variables have
no relationship. This is reflected in the fact that 90% of
respondents have poor quality of sleep independent of the
physical activity they perform. It should be noted that there
was a slight correlation for Pearson’s test, indicating that, to
some extent, individuals with poor quality sleep also engage

in low physical activity (Figure 2).

4, Discussion

Elderly people represent one of the most vulnerable age groups
in society. According to the latest WHO reports, by 2030, the
population over 60 years of age will increase by 34% due to
higher life expectancy. However, this does not mean that people
are healthy in their later years; on the contrary, there is evidence
of the globalization of aging, aggravated by health systems that
are unprepared for a larger population of older adults [18]. For
this reason, the study and analysis of the health status of the
elderly are essential, so that preventive measures can be in-
tegrated into old age. In Ecuador, authorities need to become
more aware of this important stage in life and begin to see the
reality of older adults in different populations given that they
were not included in the last nutrition survey conducted in the

country [2].
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In general, demographic characteristics influence the
aging of the population. For instance, low levels of educa-
tional attainment in older adults, as observed in the pop-
ulation sample studied (78% completed school only), can
expose them to significant social and economic adversity,
which can affect self-care attributes such as eating habits,
sleep, and disease as demonstrated by other research [18, 19].
This can be compared with the study by Salazar-Barajas et al.
in Matamoros in Tamaulipas, Mexico, where older adults
who lacked advanced schooling reported low physical ac-
tivity and poor eating habits, leading to the prevalence of
chronic diseases and, in particular, hypertension [20].

It is important to take the eating habits of older adults
into account, as this demographic is directly affected by their
diet throughout the life cycle, especially during adulthood.
Dietary habits, together with normal physical and cognitive
deterioration, may influence the quality of life in older
adulthood. A study by Mendoza and Marquez in Chimbote,
Peru, found that most of the older adult population (60.8%)
had an unhealthy lifestyle, and 58% had some form of
malnutrition [21]. In this sense, food transition plays an
important role as most age groups are currently exposed to
energy-dense foods that are high in sugar and sodium, low in
nutritional quality, and easy to prepare. This can become
a risk factor for older adults given that in this vulnerable
group high nutritional quality foods should be prioritized
due to age-related changes [22, 23].

The changes to which older adults are exposed during the
aging process should be taken into account. By nature,
organs deteriorate and their functioning changes, starting
with the oral cavity, which can alter the consumption and
swallowing of food. Older adults, therefore, may prefer foods
that are easy to swallow or that present pronounced sweet or
salty flavors which may have limited nutritional value
[22, 24]. The results from this research show that 70% of the
older population sample of San José de Minas consume
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sugars and refined flours daily, compared to 73% of those
who never consume whole grains. In this regard, it should be
noted that the high intake of added sugars increases the risk
of mortality and the appearance of a variety of diseases [25],
while the consumption of whole grains is related to nu-
merous health benefits and improved aging. Indeed, current
recommendations indicate that the consumption of whole
grains should be promoted over that of refined flour and
sugar, without increasing energy intake [26]. In addition to
high consumption of refined cereals and sugars and low
consumption of whole grains, the older population of San
José de Minas reported low consumption of olive oil, nuts,
legumes, and animal proteins. Their diet, therefore, can be
considered inadequate and the basis for the appearance of
a variety of pathologies in the elderly, including problems in
sleep quality [27]. In general, it can be determined that the
current diet of older adults in the parish is not adequate.
Dietary recommendations for older adults should emphasize
an increase in the consumption of whole fruits, vegetables,
greens and beans, whole grains, dairy, protein foods, seafood
and plant proteins, and fatty acid, and a decrease in the
consumption of refined grains, sodium, added sugar, and
saturated fats [23].

In terms of exercise, 74% of the population sample re-
ported moderate to low physical activity, while only 27%
reported high physical activity. In San José de Minas, older
adults mainly engage in walking. The lack of physical activity
in the elderly is related to chronic diseases such as diabetes
mellitus, hypertension, sarcopenia, heart disease, and cancer,
while a lack of physical activity combined with a poor diet
leads to the prevalence of weight gain and obesity. For this
reason, it is essential to increase regular physical activity and
aerobic exercise, which are associated with a decrease in
mortality from all causes, improvements in mental health
and cognitive function, the prevention of dementia, im-
provements in sleep quality, prevention of falls, and a lower
prevalence of diseases in general [28].

In spite of not evaluating the prevalence of certain
diseases in the study population, important data can be
extrapolated from many articles. Lack of sleep or poor sleep
quality, unhealthy diet, and sedentarism are confirmed risk
factors for a variety of noncommunicable chronic diseases
such as diabetes, cardiovascular disease, and hypertension
[29-32] besides common elderly diseases such as sarcopenia
or dementia [33-36]. Some studies and metanalyses made in
elderly people [37-39] conclude that both fat mass and
physical activity are considered risk factors for muscle mass
quality and sarcopenia. For example, the study performed by
Lee et al. [40] establishes that body fat and lack of exercise
modulates the association between sarcopenia and osteo-
porosis as these are frequent illnesses among older people.
That same study determines high body fat as an independent
risk factor for osteoporotic fractures, which overall indicates
that lifestyle habits do in fact influence elderly health. One of
the major causes of sarcopenia is the depletion of muscle
mass which is caused by a lack of physical activity and
a careless diet. In this matter, a healthy diet is important in
these age groups, as stated in the umbrella review by Gielen
et al. [41], and protein supplementation, especially leucine,
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hand in hand with strength and resistance training can have
a significant effect on muscle mass and strength.

It is safe to say that as age advances, the signs and
symptoms of disease also increase that is why a multicom-
ponent approach is needed to evaluate the elderly, as it is
a fact that a combination of modifiable lifestyle factors such
as diet, sleep quality, and physical activity are definitely
accurate predictors for different diseases, for example, some
kinds of dementia [33, 34].

It is reccommended that older adults perform 75 minutes
of high and 150 minutes of moderate aerobic activity per
week and engage in muscle strengthening activities at least
twice per week (it is important that possible existing cardiac
problems are analyzed for the recommendation of per-
sonalized exercise regimes) [42]. Both men and women in
the parish report engaging in moderate or low physical
activity. This is because their activities are routine, and most
older adults do not perform new activities. It is important
that location is taken into account since rural regions may
have limited access to the resources, services, equipment,
and transportation required to implement physical activity
programs. Authorities should include in their policies group
exercise programs that involve the entire community and
prioritize older adults. Such programs could be carried out
in community halls and preferably be free of charge. It is also
important to form groups that are welcoming to all genders,
in order to encourage the participation of men, given that
they participate in exercise less than women [43].

Although several factors, such as depression, clinical
diseases, polypharmacy, family, environmental, and social
problems, impact the sleep of older adults, lifestyle habits
also play a very important role [44]. In this context, the older
adults of the parish do not perform physical activity
according to health recommendations. It has been shown
that exercise programs with a frequency of 3 times per week
can significantly improve the sleep of older adults, thus
avoiding fatigue and improving the general functioning of
the body, mental health, and even the desire to engage in
physical activity [45]. The dietary habits observed in the
study population sample can have an impact on the sleep
quality of older adults (90%). These results can be compared
with Wilson et al.’s findings on the influence on sleep of the
quality of fats and carbohydrates consumed, in which diets
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high in complex carbohydrates, healthy fats, protein, and
anti-inflammatory nutrients are associated with better sleep
quality [46]. Likewise, several studies [47, 48] have found
that foods that promote sleep, such as avocado, eggs, meats,
and oily fish, are high in tryptophan (an amino acid pre-
cursor of hormones involved in sleep). These are precisely
the foods that the study population consumes the least.
These same studies also indicate that an unhealthy diet is
associated with shorter sleep time and irregular sleep pat-
terns. These same habits, which can be considered in-
adequate, translate into a diet with a high glycemic index,
which represents a high-risk factor for insomnia [49, 50];
that is, it affects the quantity and quality of sleep, especially
in older adults who already experience more delicate sleep. It
should also be noted that dietary habits and physical activity
may have changed during the COVID-19 health emergency,
leading to altered sleep patterns. In Ecuador, specifically, it
has been found that during the pandemic, both older men
and women experienced deficiencies in sleep quality [51].

Due to the aging of the world population, it is very
important that the health of the elderly is taken into
account [18]. Physical activity, healthy diet, and adequate
sleep, together with good mental health and active par-
ticipation in society, have been found to delay aging [52]
and ensure a good quality of life for this age group.

It is important to mention that although the results
obtained show how the older adults of the parish need to
improve their health, the data may have several limitations:
the sample used may not necessarily represent all the older
adults of the parish; it would be important to determine
anthropometric indicators; and it is also necessary to con-
duct a health outcome study to determine whether the re-
sults show correlation or causality.

5. Conclusions

With the data obtained, the GAD should promote physical
activity and nutrition programs for older adults in the parish
of San José de Minas. Programs should be focused on groups
of adults or, if possible, include the families of older adults,
to achieve permanence in the programs and to encourage the
creation of habits that will continue outside of the programs.

The study found that older adults do not have good
eating habits and, for the most part, they choose foods that
do not provide nutritional value. The study also found that
there is a need for increased physical activity. Improving
these two factors can increase the sleep quality of almost all
older adults who, at present, have problems sleeping.

Although there is no direct correlation between physical
activity and sleep quality, it can be noted that people who
engage in limited exercise are more prone to sleep problems;
for this reason, older adults should be encouraged to engage
in physical activity.
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