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Prevalence of intestinal parasitosis and associated factors among the
elderly
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Abstract

Objective: To identify the prevalence of intestinal parasitosis and associated factors in

elderly persons resident in the community. Mezhods: A cross-sectional study was performed

involving 236 eldetly persons in Aiquara, in the state of Bahia, Brazil, in 2015. Data were

collected through a coprological survey and a questionnaire for information relating to

sociodemographic characteristics, health and lifestyle. The presence of parasites in stools

was verified by the Hoffman method. Resu/fs: The prevalence of intestinal parasites among

the elderly was 30.5%. Among infected elderly persons, 26.3% had monoparasitism, 3.8%  geywords: Eldetly. Parasitic
biparasitism and 0.4% polyparasitism. There was a predominance of protozoa (80.8%) Diseases. Prevalence.
over helminths (19.2%). The most prevalent parasites were Entamoeba coli (44.6%);

Endolimax nana (21.7%) and Iodamoeba biitschlii (14.5%). In the population studied,

the independent variables analyzed were not associated (»p>0.05) with the presence

of intestinal parasites. Conclusion: the prevalence of intestinal parasitic infections in

elderly people living in the urban area of the municipal region of Aiquara, Bahia, was

high and there was no association between intestinal parasites and sociodemographic

characteristics, lifestyle or health.
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INTRODUCTION

The technological and scientific advances linked
to greater control over health, the environment, basic
sanitation, and improvements in access to health
services that have occurred in recent decades have
contributed to an increase in life expectancy and,
consequently, an aging population'. These changes
have altered the health profile of the population, with
a reduction in deaths from infectious diseases and
an increase in noncommunicable diseases. However,
despite the significant reduction in mortality caused
by infectious-parasitic diseases, such illnesses still
have a great impact on morbidity”.

Parasitic infections are caused by helminths and
protozoa that colonize the intestines of vertebrates,
and represent a major public health problem. They
are geographically widely distributed, occurring in
urban and rural areas, with variations depending on
the environment and species of parasite involved”.

According to data from the Department of
Informatics of the Sistema Unico de Saude (the
Unified Health System) (DATASUS), infectious
and parasitic diseases represented the sixth biggest
cause of morbidity in Brazil in 2014, totaling 776,358
hospitalizations and corresponding to 7.28% of
hospital morbidity in the period. In Bahia, this
proportion was even higher, with such diseases
accounting for 10.33% of hospitalizations, making
them the third biggest cause of hospital morbidity in
the state, ahead of diseases of the circulatory system®.

Although studies of intestinal parasitic diseases
among the elderly population are limited because of
the low relevance of this problem to this population,
it is known that enteroparasite infections impair
the nutritional status of such individuals through
intestinal obstruction, malnutrition, anemia, diarrhea
and malabsorption™®, which can result in impaired
functional capacity, autonomy and reduced quality
of life among this age group.

The elderly are more likely to be predisposed to
these diseases than young people, due to the decline
in their immune system functions, which occur
naturally during the aging process’. The progtessive
decline of independence in self-care is also a factor,
and results in the impairment of personal hygiene
and feeding'.

In this context, the present study aimed to identify
the prevalence of intestinal parasitosis and associated
factors in elderly residents living in the community.

METHODS

An analytical, cross-sectional epidemiological
study was carried out based on data from a
population-based household survey, entitled: Sazide
¢ estilo de vida de idosos (the Health and lifestyle of the
Elderly), which took place in Aiquara, in the state
of Bahia, in Brazil.

The municipal region of Aiquara is located in
the south-central region of the state of Bahia, and
has a Human Development Index (HDI) of 0.583
and a Gini Index of 0.4393. According to data from
the Intituto Brasileiro de Geografia e Estatistica
(the Brazilian Institute of Geography and Statistics)
(IBGE), 100% of urban areas possess water supply,
garbage collection and sewerage’.

A census of the elderly population living in the
urban area of the municipal region of Aiquara was
carried out, and 379 elderly people were identified.
Of these, 2306 individuals aged 60 years and above,
of both genders, who were not institutionalized and
who slept at least three nights at home in the urban
area, agreed to participate in the study and met the
inclusion criteria, which were be able to respond to
the questionnaire, collect stool specimens, and be
located in at least one of three attempts at different
times of the day. All participants signed a Free and
Informed Consent Form (FICF) and elderly persons
who did not meet these criteria were excluded from
the study (n=143).

Data were collected between January and
August 2015 by previously trained undergraduate
and postgraduate students from the area of health.
Initially, a questionnaire compiled from validated
instruments was used to obtain information on
sociodemographic characteristics, health conditions
and lifestyle, and a blood test and cropological survey

were cartried out.

For the analysis, the presence of intestinal
parasitosis, categorized as present or absent, was
identified as a dependent variable through the
parasitological examination of feces, using the
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Hoffman method, based on a single sample provided
by the elderly. Prior to the collection of fecal material,
the elderly were advised to collect a fresh stool
sample and informed that there were no prior food
restrictions to be followed. They were also given
a pot with a screw cap for storage. These samples
were properly handled and transported, and a fresh
specimen underwent laboratory diagnosis at the
laboratory of the Centro de Referéncia em Doencas
Endémicas Piraja da Silva (Laboratory of the Piraja da
Silva Reference Center on Endemic Diseases (P1E]),
in the municipal region of Jequié, Bahia, Brazil.

The sociodemographic conditions were evaluated
through the variables gender, which was categorized
into male and female; age group, which was divided
into 60-69 years, 70-79 years and 80 years ot more;
skin color, which was defined as white or non-white
(brown, black and yellow/Asian-Brazilian); living
arrangement (lives alone or lives with other(s));
education (illiterate/can read and write, elementary
and high school); income (up to one minimum salary
and >1 minimum salary, considering the value of the
minimum salary at the time (788 reais)) and currently
working (referring to any paid productive activity),
categorized as yes or no.

To analyze lifestyle, the variables alcohol
consumption and smoking, both categorized as yes

and no, were used.

Health condition was evaluated through Body
Mass Index (BMI), Waist Circumference (WC),
indigestion and lack of appetite in the last 30 days,
anemia and functional capacity

BMI was obtained from the ratio between body
mass (BM) in kilograms and height (H) in meters
squared [BMI=BM (kg) / H? (m)]. A portable digital
scale was used to measure body mass, and the elderly
were asked to wear light clothes and be barefoot. In
order to evaluate height, a portable stadiometer was
used, with the elderly individuals instructed to go
barefoot and stand in an orthostatic position, with
their feet together and the posterior surfaces of their
heels, buttocks, head and shoulders in contact with
the wall, following the guidelines of The Frankfurt
Plane. Both measurements were performed in

duplicate and the mean values were used in the

analyzes. For analysis, BMI was categorized as
underweight (BMI<22), normal weight (BMI of
22-27) and overweight (BMI>27Kg/m?)®.

Waist circumference was measured with a 2
meter long flexible and inextensible anthropometric
tape, which was positioned at the height of the navel.
The measurements were taken in duplicate and the
mean value was used to categorize the elderly as
normal (WC<80 c¢cm for women and <94 cm for
men), and elevated (WC=80 cm for women and
=94 c¢m for men)’.

Indigestion and a lack of appetite in the last 30
days were obtained through two questions from the
Self-Report Questionnaire (Srq-20)", categorized
as yes ot no.

Anemia was assessed via circulating hemoglobin
(Hb) concentration in grams per deciliters (g/dL).
For analysis, data were categorized in accordance
with criteria established by the World Health
Organization (WHO) as anemia (Hb <12g/dL
for women and Hb<13g/dL for men)" and non-
anemia. The collection of blood for hemogram
analysis was previously scheduled and was carried
out at the Municipal Health Department by trained
and experienced laboratory technicians. The elderly
persons were seated with their arm in a horizontal
position, and venipuncture was performed in the
median ulnar vein, in the ulnar fossa, following
tourniquet. A vacuum collection system in a
tube containing ethylenediaminetetraacetic acid
anticoagulant (EDTA K,) was used. The blood
samples were properly handled and transported to
the PIE] Laboratory, where they were processed
and analyzed.

Functional ability was assessed through the Basic
Activities of Daily Living (BADL) questionnaire'”
in its transcutural adaptation' and the Instrumental
Activities of Daily Living (IADL) questionnaire!
adapted to the Brazilian context”. As proposed by
Hoyemans et al.', a scale of hierarchical functional
disability was constructed, divided into three
categories: independent; dependent in IADL and
dependent in BADL and IADL, with those who
reported dependence in BADL but not in IADL
considered dependent in both dimensions. Eldetly
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people who reported difficulty in one or more
activities were considered dependent, and those who
did not describe such difficulties were considered
independent.

To analyze the data, descriptive analysis was
performed through the distribution of absolute
and relative frequencies, mean, standard deviation
and amplitude. The association between intestinal
parasitosis and the independent variables was
tested using bivariate logistic regression. It was
not possible to perform adjusted analysis as the
independent variables analyzed did not reach the
criterion of significance (p<<0.20) for inclusion in
the adjusted model.

The study met ethical requirements, and was
approved by the Ethics Research Committee
of the Universidade Estadual do Sudoeste da
Bahia (State University of South East Bahia),
CAAE:10786212.3.0000.0055.

RESULTS

A total of 236 elderly people participated in
the study, of whom 132 (55.9%) were female and
104 (44.1%) were male. The age of the population
ranged from 60 to 95 years, with a mean age of
71.54%7.62 years. The other characteristics of the
studied population are described in table 1.

Table 1. Characteristics of study population. Aiquara, Bahia, Brazil, 2015.

Variables Response (%0) N (%)
Age group (years) 100

60-69 97 (41.1)
70-79 97 (41.1)
=80 42 (17.8)
Skin colot/ethnicity 100

White 29 (12.3)
Non-white 207 (87.7)
Living arrangements 100

Live alone 47 (19.9)
Live with other(s) 189 (80.1)
Schooling 97.5

Tlliterate/can read and write 124 (53.9)
Elementary School 92 (40.0)
High School/Higher Education 14 (6.1)
Income (Minimum Salary) 99.2

Uptol 203 (86.8)
>1 31 (13.2)
Currently working 98.7

Sim 38 (16.3)
No 195 (83.7)
Alcohol consumption 100.0

Yes 52 (22.0)
No 184 (78.0)
Smoking 93.2

Yes 22 (10.0)
No 198 (90.0)

to be continued




Rev. Bras. Geriatr. Gerontol., Rio de Janeiro, 2017; 20(2): 244-253

continued from Table 1

Variables Response (%) N (%)
Body Mass Index (Kg/m?) 88.1

<22 41 (19.7)
22-27 76 (36.5)
>27 91 (43.8)
Waist Circumference 88.6

Normal 61 (29.2)
Elevated 148 (70.8)
Indigestion 99.6

Yes 41 (17.4)
No 194 (82.6)
Lack of Appetite 99.6

Yes 78 (33.2)
No 157 (66.8)
Anemia 99.2

Present 30 (12.8)
Absent 204 (87.2)
Functional Capacity 100.0

Independent 79 (33.5)
Dependent in TADL 128 (54.2)
Dependent in BADL and IADL 29 (12.3)

IADL: Instrumental Activities of Daily Living; BADL: Basic Activities of Daily Living.

Among the 236 elderly patients who underwent
parasitological examination of feces, the prevalence
of intestinal parasitosis was 30.5%. Of these elderly,
persons 26.3% suffered mono-parasitism; 3.8% bi-
parasitism and 0.4% poly-parasitism (Figure 1).

The prevalence of intestinal parasitosis among the
elderly is shown in Table 2. There was a predominance
of protozoa (80.8%) in comparison to helminths
(19.2%) and eight types of parasites were detected,

the most common being Entamoeba Coli (44.6%);
Endolimax nana (21.7%) and lodanoeba butschlii (14.5%).

The species that presented the most interaction
with others were Entamoeba coli and lodamoeba butschlii,
with the following associations identified: Entamoeba
coli and Endolimax nana; Entamoeba coli and lodamoeba
butschlii; Ancylostomideos and lodamoeba butschlii;
Entamoeba coli, lodamoeba butschlii and Strongyloides
stercoralis; and Entamoeba coli and Schistosoma mansoni.

62 (26.3%) with
monoparasitism
4 h ( )
72 (30.5%) with 9 (3.8%) with
intestinal biparasitism
parasitoses P
236 elderly - )
persons (164 69 5% 'th\ (
(69.5%) wi 1 (0.4%) with
intestinal poliparasitism
parasitoses
& J = g

Figure 1. Profile of intestinal parasitosis among the elderly. Aiquara, Bahia, Brazil, 2015.
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Table 2. Frequency of intestinal parasites among the elderly. Aiquara, Bahia, Brazil, 2015.

Intestinal parasites N (%)
Helminths

Schistosoma mansoni 5(6.0)
Ancylostomideos 4 (4.8)
Strongyloides stercoralis 4 (4.8)
Trichuristrichinra 224
Enterobius vermicularis 1(1.2)
Protozoa

Entamoeba coli 37 (44.0)
Endolimax nana 18 (21.7)
Todamoeba butschlii 12 (14.5)
Total 83 (100.0)

Table 3 shows the prevalence of intestinal
parasitosis among the elderly and their relationship
with the independent variables of the study. Intestinal
parasites were more frequent in elderly males, who
lived alone and were illiterate. There was also a
greater frequency of parasitosis among those with

an income of up to one minimum wage, without a
current job, who were underweight and had a normal
WC, were anemic, reported a lack of appetite and
were dependent for IADL. However, none of the
variables were significantly associated (p<0.05) with
intestinal parasitosis.

Table 3. Prevalence of intestinal parasites among the elderly and relationship with the independent variables of

the study. Aiquara, Bahia, Brazil, 2015.

Variables % Crude OR CI95% p-value
Gender

Male 32.7 1

Female 28.8 0.83 0.48-1.45 0.518
Age group (years)

60-69 27.8 1

70-79 29.9 1.1 0.59-2.06 0.751
=80 38.1 1.59 0.74-3.43 0.231
Skin colot/ethnicity

White 31.0 1

Non-white 30.4 0.97 0.42-2.25 0.948
Living arrangements

Live alone 36.2 1.38 0.70-2.20 0.347
Live with other(s) 29.1 1

Schooling

Illiterate/can read and write 31.5 1.15 0.34-3.88 0.826
Elementary School 29.3 1.04 0.30-3.60 0.953
High School/Higher Education 28.6 1

Income (Minimum Salary)

Uptol 32.0 1.61 0.66-3.94 0.292
>1 22.6 1

to be continued




Rev. Bras. Geriatr. Gerontol., Rio de Janeiro, 2017; 20(2): 244-253

continued from Table 3

Variables % Crude OR CI95% p-value
Currently working

Sim 23.7 0.68 0.30-1.53 0.352
No 31.3 1

Alcohol consumption

Yes 28.8 0.90 0.46-1.78 0.768
No 31.0 1

Smoking

Yes 27.3 0.86 0.32-2.31 0.769
No 30.3 1

Body Mass Index (Kg/m?)

<22 31.7 1.50 0.64-3.48 0.350
22-27 23.7 1 0.64-2.59 0.476
>27 28.6 1.29

Waist Circumference

Normal 32.8 1

Elevated 25.7 0.71 0.37-1.36 0.298
Indigestion

Yes 29.3 0.92 0.44-1.93 0.834
No 30.9 1

Lack of Appetite

Yes 359 1.44 0.81-2.57 0.219
No 28.0 1

Anemia

Present 36.7 1.36 0.61-3.03 0.455
Absent 29.9 1

Functional Capacity

Independent 25.3 1

Dependent in IADL 35.2 1.60 0.86-2.98 0.140
Dependent in BADL and IADL 241 0.94 0.35-2.53 0.900

TADL: Instrumental Activities of Daily Living; BADL: Basic Activities of Daily Living; p-value: Wald Test.

DISCUSSION

The present study identified a high prevalence of
intestinal parasitosis in community-dwelling elderly
people (30.5%), corroborating international and
national studies which also evaluated community
based populations, such as that by Chen et al."”,
which verified a prevalence of 30.7% in a study of
493 Chilean elderly persons, and that of Furtado and
Melo'®, which identified a higher prevalence (40.5%)
in Parnaiba, in the state of Piaui.

The high prevalence of intestinal parasitosis
among the elderly can be explained by the
immunological deficiencies that occur with
aging, increasing susceptibility to such diseases’.
Associated with this are factors such as the use of
polypharmacy, which exposes the eldetly to drug
interactions, further assaulting the body's defense
system; increased difficulty in performing self-care,
which impairs personal hygiene and feeding' and
causes a possible disconnect of elderly people from
their health'®.
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It is worth mentioning that many elderly people
perform activities that require contact with the soil,
such as gardening and yard cleaning, which facilitate
contamination by increasing the risk of exposure
to parasites”. These findings may explain the high
prevalence of parasitic diseases in the analyzed
municipal region, which is a small town with few
economic options where many elderly persons are
involved in labor activities related to agriculture.

In addition, the prevalence of intestinal parasitosis
in the elderly is influenced by geographic, cultural,
ethnic and behavioral issues®, increasing in places
where living conditions and basic sanitation are
precarious or even non-existent®’. Although 100% of
households in Aiquara are covered by a water supply,
sewage network and garbage collection, 63.7% of the
population lives on an income of less than half the
minimum wage and 41.4% have a schooling level
of incomplete elementary education®.

In the present study, of the elderly infected
with intestinal parasites, 26.3% presented mono-
parasitism, 3.8% bi-parasitism and 0.4% poly-
parasitism. Other studies, conducted both in geriatric
care facilities’ and in the community", was also found
that mono-parasitism is the most common condition
among the elderly, followed by bi-parasitism and
poly-parasitism.

It is noteworthy that parasites that affect
individuals in isolation do not generally possess
high lethality. The associated infections, however,
including isolated infections, affect the nutritional
state of the individual, interfering and competing
with the absorption of the nutrients, potentially
causing intestinal bleeding, and increasing the chance
of complications’.

In the present study, the prevalence of protozoa
(80.8%) was higher than that of helminths (19.2%),
a finding also evidenced in other studies® .
These values can be justified by the precarious
conditions of sanitation and education present in

poor communities™.

As other studies have also shown,>*

non-
pathogenic parasites such as Entamoeba coli and
Endolimax nana were the most prevalent. Although

they do not represent health problems, they reveal

a deficiency in hygienic issues such as hand washing
after using the toilet and before meals, contaminating
food and water with fecal material, leaving the elderly
susceptible to pathogens™?*.

Although some studies have identified an
association between intestinal parasitosis in the
elderly and socioeconomic factors (age’, marital
status, education and income®) and health conditions
(activities of daily living®), in the present study, no
association was found with these groups of variables,
although it was observed that older elderly people
(OR=1.59), who live alone (OR=1.38), were illiterate
ot can read and write (OR=1.15), anemic (OR=
1.36), who reported a lack of appetite (OR = 1.44)
or were dependent for IADL (OR=1.60) were more
likely, although not significantly so, to be affected

by intestinal parasitosis.

There was also no significant association with
tobacco and alcohol consumption, which reinforces
the idea that environmental hygiene and health
education are the main determinants of parasitic
infections in the population. These variables may

have functioned as confounding variables.

Corroborating the findings of the present study, a
study of elderly people in Porto Alegre, Rio Grande
do Sul, also found no significant association between
parasitic diseases and socioeconomic, demographic
and health variables, with the exception of arterial
hypertension and mental problems, which were
not considered in the present study. In contrast, an
association with hygienic and sanitary variables was
verified®, which were also not analyzed by this study.

The high prevalence of intestinal parasitosis
among the elderly verified in the present study
reveals the clinical and epidemiological importance
of this condition, demonstrating that it remains a
major public health issue, including among older
age groups. Although some authors suggest that
children are the most vulnerable to this problem?®”*,
this comparison could not be tested in the present
study as the sample did not include this population
group. However, considering the magnitude of this
health problem among the elderly population, studies
on the prevalence of parasitosis in other population

groups arc necessary.
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Shakya et al.”’ indicated that intestinal parasites
represent a threat for elderly people living in
underdeveloped regions. Therefore, the present study
warns of the need to investigate parasitic diseases
in the elderly population, allowing the magnitude
of the problem to be identified, and appropriate
therapeutic measures to be adopted. In addition, the
results of this study can be used by health authorities
to guide the creation of public and social policies
that improve socioeconomic, health and educational
conditions, reflecting the health and quality of life
of the elderly population.

Limitations of the present study include the
fact that housing conditions, sanitary facilities, the
destination of human waste, garbage collection,
water and sewage treatment, hand washing, use of
shoes and consumption of fruit and vegetables were
not investigated. These factors are possibly related
to the high prevalence of parasitic diseases in the
elderly. A further limitation is the fact that only
one stool sample was collected from each elderly
person. When repeated negative fecal examinations
can become positive, as in some cases positivity
depends on the dynamics of the detectable stages.
This may have resulted in an underestimation of
the prevalence of intestinal parasitosis among the

elderly found in this study.
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