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Abstract. In the predominantly rural Manhiça district, in southern Mozambique, diarrhea is one of the leading causes
of death among children under 5 years. Caretakers randomly selected from the Demographic Surveillance Database
were invited to participate in a community-based survey on use of healthcare services for gastroenteritis. Of those
caretakers reporting an episode of diarrhea during the recall period, 65.2% in the first survey and 43.8% in the second
survey reported seeking care at a health facility. Independent risk factors for seeking care in health facilities in the first
survey included the presence of diarrhea with fever and not knowing any sign of dehydration; having a television at home
was related with an independent decreased use of the health facilities. In the second survey, the use of health services was
significantly associated with diarrhea with fever and vomiting. Establishment of continuous prospective monitoring
allows accounting for changes in healthcare use that may occur because of seasonality or secular events.

INTRODUCTION

The World Health Organization (WHO) ranks diarrheal
disease as the second most common cause of mortality among
children under 5 years (0–59 months) of age in developing
countries. Each year, about 1.35 million children die of diar-
rhea in this age group, representing up to 15% of the total
burden of pediatric deaths.1,2 The distribution of these deaths
caused by diarrheal diseases, however, is very unbalanced,
and the poorest countries are the most affected. More than
80% of all deaths in children younger than 5 years occur in
sub-Saharan Africa and Southeast Asia, primarily as a result
of worse social and sanitation conditions and lack of access
to adequate treatments and healthcare services.3–6

Since the independence in 1975, the Government of
Mozambique has tried to promote equitable access to basic
health services through the continued expansion of the pri-
mary healthcare system and additionally, the elimination of
healthcare fees for children under 5 years of age.7,8 However,
despite increased availability of health resources, infant mor-
tality rates remain unacceptably high; they are estimated at
138 of 1,000 live births, and they are related, in most cases,
to easily preventable infectious diseases.9,10 In Mozambique,
as usually occurs in most other sub-Saharan African coun-
tries, diarrheal disease carries a high burden of morbidity and
mortality, especially among younger children. Thus, diarrhea
is estimated to be the third leading cause of death (accounting
for at least 10% of all mortality) among children ages 0–14 years
in the city of Maputo, the capital and an urban environment.11

In the district of Manhiça (predominantly rural), diarrhea is the
third leading cause of hospital admission among children ages
0–14 years and the fourth leading cause of death among chil-
dren between 12 and 59 months12 according to verbal autopsies
performed in the area.

In a country where up to 65% of the population lives
in areas considered rural, many of these deaths occur at home
and therefore, away from health centers or hospitals. This
result is primarily because of structural problems, which lead
to limited access to health systems and to a lesser extent, a
lack of recognition by parents or primary caretakers of chil-
dren of the symptoms associated with serious illness. Thus,
according to data from the Mozambican Ministry of Health,
60% of the population (12 million of a total of 20 million) has
no access to the health system; this inaccessibility is defined as
living 20 miles or farther away from any health facility.13,14

It, therefore, seems appealing to try to understand in greater
depth the functioning of these health systems and the con-
straints associated with their use. This understanding is even
more important in the case of diarrheal diseases in particular,
because they often are considered at the population level as
trivial illnesses that are not serious or do not require special-
ized care, despite their high associated morbidity and mortal-
ity in developing countries. Understanding the challenges
related to access to health systems would be useful for the
development of policies and programs designed to counter-
balance such barriers, encourage equity in care, promote a
better use of the available services, and ultimately, improve
their quality, not only to improve their use by children but
also, the general population.
The main objective of this study was to assess the percep-

tions and attitudes of primary caretakers in the community
about diarrheal disease and its associated danger and also,
determine what conditions are associated in a rural area like
Manhiça with the use of healthcare services in children under
5 years of age with diarrheal disease.

MATERIALS AND METHODS

Study area and population. The study was based on two
community surveys conducted in the District of Manhiça, a
rural area located 80 km from the capital of Mozambique,
Maputo (Figure 1). The first cross-sectional survey took place
between May 8 and June 28 of 2007. The second survey
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included a series of four repeated cross-sectional assessments
that took place between February 16, 2009 and December 30,
2010 and was conducted to account for changes in healthcare
use that may occur because of seasonality (e.g., flooding, har-
vest season, and holidays) or secular events (e.g., elections
and political unrest). In Manhiça, the climate is subtropical,
with two distinct seasons: a warm and rainy season, usually
spanning from November to April, and a generally cooler and
drier season during the rest of the year. The average annual
temperature ranges from 22°C to 24°C, and annual rainfall
ranges from 600 to 1,000 mm. No droughts or floods occurred
during the study period. Malaria transmission, mainly caused
by Plasmodium falciparum, is perennial, with substantial sea-
sonality and moderate intensity.15 At the time of the study,

malaria in Manhiça accounted for one-third of all outpatient
visits, one-half of the pediatric admissions, and 19% of all
in-hospital pediatric deaths.16,17 Human immunodeficiency
virus (HIV) prevalence in the district is very high18; in 2007,
the prevalence of HIV among 646 hospitalized children
included in a pneumonia study was 25%.19 The Manhiça
district has about 150,000 inhabitants. The Centro de
Investigação em Saúde da Manhica (CISM) has run a demo-
graphic surveillance system (DSS) within this district since
1996, involving intensive and regular monitoring of a popula-
tion of about 80,000 inhabitants in an area of around 500 km2.
About one-fifth (19%) of the study area inhabitants are chil-
dren < 5 years of age.20,21 The first of the two surveys was
restricted to a smaller area within the DSS, covering 100 km2

Figure 1. Manhiça study area.
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with 48,200 people, of which 17% (8,192) were children youn-
ger than 5 years of age.
Study design. Many of these study methods were adapted

from the Generic Protocols for: I) Hospital-Based Surveil-
lance to Estimate the Burden of Rotavirus Gastroenteritis
in Children and II) a Community-Based Survey on Utilization
of Health Care Services for Gastroenteritis in Children from
the WHO.22 Data collection was performed through inter-
views conducted with primary caretakers of children ages
0–59 months living in the District of Manhiça. For the first
survey, 1,140 children were randomly selected from the DSS
database and stratified into three age groups as follows:
400 children ages 0–11 months (a group larger than the rest
because of the assumed higher difficulty for locating and
recruiting children in this age group) and 370 children
between 12–23 and 24–59 months. For the second survey,
random sampling from the DSS occurred periodically to pre-
vent a large number of children from ageing out of age
strata. Children were not included in case of change of resi-
dence, death, migration, difficulties of finding the child’s pri-
mary caretakers after three attempts, or if the child’s age was
confirmed to be older than 5 years at the time of the visit.
In such cases, new candidates were included to complete the
necessary numbers. A total of 1,289 households were visited
during the first survey, and 3,601 households were visited
in the four rounds of the second survey.
Study questionnaire. A standardized questionnaire was

used for each child contacted. The data collected through
60 questions included information about household and family
composition, number of other children under the responsi-
bility of the primary caregiver, the time of onset and clinical
symptoms of the last episode of diarrheal disease (as described
by primary caretakers), and the practices and attitudes of use
of health services in the same episode. Distance from the
health center as well as topologic barriers of healthcare use
were also calculated and collected. Finally, information on the
perception of respondents about the risk of diarrheal diseases
in children and the importance of developing vaccines and
other interventions against this disease were also collected.
In the absence of episodes of diarrhea within 14 days before
the interview, mothers or caretakers were also asked about
their likely use of health centers should their children hypo-
thetically develop diarrhea. For the second survey, the ques-
tionnaire was simplified to clinical spectrum, and certain
questions were removed (socioeconomical status and informa-
tion on the perception of respondents about the risk of diar-
rheal diseases in children).
Statistical analysis. The analysis is based on the Global

Enterics Multicenter Study (GEMS) Protocol regarding
Healthcare Utilization and Attitudes Survey (HUAS). Briefly,
analysis of data was performed using the Stata/SE software
version 12.0 and its suite of survey data commands to account
for stratified sample design and sampling weights. The survey
was designed as a stratified random sample, with sex, age, and
round (only for the second survey) as stratification factors.
Sampling weights were constructed for each survey according
to the DSS at CISM and applied to the sample data to produce
accurate weighted population estimates. For each survey,
we estimated the 2-week period prevalence of any diarrhea,
moderate-to-severe diarrhea (MSD), proportion of diarrhea
cases seeking care outside the home, and proportion of MSD
cases seeking care at one of the designated GEMS case-control

study sentinel health facilities; 95% confidence intervals (CIs)
were calculated through Jackknife variance estimation.23 The
c2 test was used for differences in proportions, and linear
regression models were estimated to compare means. Multivar-
iate logistic regression was used for identifying the factors inde-
pendently associated with healthcare-seeking behavior at a
study health facility among children who had diarrhea in the
last 2 weeks. The model estimated using a backward-stepwise
procedure for selection of variables, with a removal criterion
of P > 0.05 by Wald test. Variables used to estimate the multi-
variate model were all those variables that had a P value < 0.10
in the crude association and did not have empty cells by doing a
cross-tabulation with the outcome variable.
Definitions. Using the WHO protocol, diarrhea was defined

as an increased frequency and volume and decreased consis-
tency of stool from the norm.24 The presence of at least one of
the following criteria, when reported by mothers or primary
caretakers of children with diarrhea, defined an episode
as MSD: (1) at least one of the following signs indicating
MSD: sunken eyes significantly more than normal, wrinkled
skin, or intravenous fluids administered at the health center
(as referred by the mother in the interview), (2) dysentery
(diarrhea with visible blood in stool), or (3) hospitalization
for diarrhea or dysentery. Primary caretaker education was
stratified in two groups: no formal education (no education
or did not complete primary education) or some formal educa-
tion (at least completed primary education).
Ethical considerations. This study is part of a larger multi-

center study conducted in six other developing countries inves-
tigating the etiology and epidemiology of diarrheal disease in
infants and young children. The overall protocol and informed
consent (obtained from the parents or legal guardians of
minors) were both approved by the National Bioethics Com-
mittee of Mozambique (CNBS), the ethics committee of the
Hospital Clinic of Barcelona, and The Institutional Review
Board (IRB) of the University of Maryland, Baltimore, MD.

RESULTS

First survey. A total of 1,059 households was included in
the first survey (Table 1). Of these children, 400 children
were aged 0–11 months, 319 were aged 12–23 months, and
340 were aged 24–59 months, representing 16%, 24%, and
60% of the DSS population, respectively. The male/female
ratio of children included in the survey was 1:1. The inter-
view respondent was the mother in 851 (77%) of households.
Almost two-thirds (69%) of the primary caretakers did not
complete primary school education. The vast majority (84%)
of children lived in houses with cement floors. The mean
number of people per family aggregate was seven, and the
mean number of compartments in the household used to
sleep was two. Almost 90% (958) of the caretakers would
reach the hospital on foot, and among these caretakers,
449 (46%) needed over 30 minutes to get there. Ownership
within aggregates of different variables defining the level
of socioeconomic status included: telephone/mobile (60%),
radio (50%), electricity (20%), bicycle (19%), television (18%),
refrigerator/freezer (10%), and car/ truck (4%). One-fourth
of the interviewed caregivers (25%) reported owning none
of the above.
Diarrheal episode. Of 1,062 children selected for inclusion,

67 caregivers (representing 4% of the DSS population)
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reported at least one episode of diarrhea during the 2 weeks
before the interview. Of these 67 episodes, 21 (25%) were
considered MSD. The mean duration of a diarrhea episode
was 4 days, and 57 (85%) of the children had a maximum
number of three to six loose stools per day (Figure 2). The
most commonly reported symptoms during the diarrheal epi-
sodes were: mucus/pus in stool (54%), intense thirst (40%),
fever (34%), lethargy (20%), and sunken eyes (19%). The
risk of diarrhea decreased with increasing age (12–23 versus
0–11 months, odds ratio [OR] = 0.82, 95% CI = 0.48–1.42;
24–59 versus 12–23 months, OR = 0.29, 95% CI = 0.12–0.65;
P = 0.002). There were no significant differences in symptoms
according to age groups.
Attitudes and perceptions of diarrheal illness and

healthcare-seeking behavior. Mothers or primary caretakers
were asked about the main factors that make a diarrheal
episode severe, the defining manifestations of dehydration,
and the type of preventive measures useful against diarrhea.
The vast majority of the caretakers identified findings such as
blood in stool (97%), stool increased frequency or decreased
consistency (96%), vomiting (95%), rice watery stools (94%),
or presence of dehydration (93%) as markers of severity
accompanying a diarrheal episode. When enquired regarding
defining manifestations of dehydration, the most common
responses were the presence of sunken eyes (43%), thirst
(43%), wrinkled skin (34%), decreased urinary frequency
(33%), and lethargy (29%). Washing hands (45%), clean food
or water (39%), and proper disposal of human waste (26%)

were the most commonly identified measures for preventing
diarrhea. There were no significant differences in the pre-
valence of reported diarrhea according to the knowledge
of markers of dehydration, severity, or measures to prevent
diarrhea. The vast majority of primary caretakers (98%)
reported that vaccines are important for child’s health and
that they would be willing to use them, if available, to prevent
any kind of diarrhea. Most parents (85%) reported no prob-
lems in accessing health systems, but among those parents
stating the contrary, the most frequent included the presence
of long lines at the hospital (8%) and the lack of transporta-
tion to get there (7%).
Care-seeking behavior outside the home and healthcare-

seeking behavior. Of those caretakers reporting diarrhea dur-
ing the recall period, 41 (65.2%, 95% CI = 51.9–78.4) of the
primary caretakers reported seeking care at sentinel health
facilities; this proportion increased to 85.9% (95% CI = 69.6–
102.1) among those caretakers with children with MSD.
Sentinel health facilities were the main sources of care seek-
ing outside the home for diarrheal disease. Other sources
of care seeking outside the home included going to the phar-
macy (3; 10%), directly buying medicines at shop/market
(1; 2%), or using a traditional healer (1; 1%). Mothers made
the decision to go to the hospital in 84% of the households,
and about 39% of the diarrhea cases sought care in the first
day of diarrhea. Healthcare use rose with increasing age:
58.8% (95% CI = 41.8–75.9) for children ages 0–11 months,
60.0% (95% CI = 39.8–80.2) for children ages 12–23 months,

Table 1

Characteristics of the children included in the two surveys

Variables

1 ° Survey n (%) 2 ° Survey n (%)

Enrolled
(N = 1,059)

DSS estimated population
(N = 7,482)

Enrolled
(N = 2,854)

DSS estimated population
(N = 15,369)

Age group (months)
0–11 400 (38) 1,207 (16) 880 (31) 3,232 (21)
12–23 319 (30) 1,791 (24) 973 (34) 3,125 (20)
24–59 340 (32) 4,484 (60) 1,001 (35) 9,013 (59)

Sex
Male 547 (52) 3,783 (51) 1,448 (51) 7,821 (51)
Female 512 (48) 3,699 (49) 1,406 (49) 7,548 (49)

Total diarrhea 67 (6) 321 (4) 246 (9) 1,027 (7)
Diarrhea with*
Mucus/pus 37 (55) 172 (54) – –

Fever 24 (36) 109 (34) 98 (40) 428 (42)
Thirst 26 (39) 128 (40) 85 (35) 360 (36)
Rice watery stool 9 (13) 57 (18) 108 (45) 444 (44)
Sunken eyes 16 (24) 62 (19) 74 (30) 305 (30)
Vomits 11 (16) 42 (13) 78 (32) 327 (32)
Unable to drink – – 72 (30) 297 (29)
Lethargy/unconscious 16 (24) 64 (20) 12 (5) 53 (5)
Irritable/less play – – 59 (24) 250 (24)
Blood in stool 4 (6) 17 (5) 18 (7) 90 (9)
Wrinkled skin 7 (10) 23 (7) 6 (2) 26 (3)

Seek care outside home* 44 (66) 222 (69) 125 (51) 521 (51)
Sources of care seeking outside home†
Healthcare use 41 (93) 208 (94) 109 (87) 449 (86)
Pharmacy 3 (7) 22 (10) 3 (2) 11 (2)
Unlicensed practitioner 0 0 2 (2) 13 (2)
Bought medicines 1 (2) 5 (2) 3 (2) 16 (3)
Traditional healer 1 (2) 3 (1) 6 (5) 21 (4)

Health use with age* (months)
0–11 20 (59) 60 (59) 51 (46) 187 (46)
12–23 15 (60) 76 (60) 45 (44) 144 (44)
24–59 6 (75) 73 (79) 13 (41) 118 (41)

*Denominator: number of children with diarrhea.
†Denominator: number of children who sought care outside home.
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and79.2%(95%CI= 46.1–112.2) for childrenages24–59months.
Impression of parents or primary caretakers that their children
did not seem to need care was the main cause of not seeking
care outside home.
According to the multivariate model, the following vari-

ables were independently associated with use of health ser-
vices: the presence of diarrhea with fever (OR = 4.69, 95%
CI = 1.25–17.52, P = 0.022) and not knowing any sign of
dehydration (OR = 15.08, 95% CI = 1.56–145.43, P = 0.020).
Contrarily, having a television at home (OR = 0.21, 95% CI =
0.05–0.84, P = 0.029) was independently associated with a
decreased use of the health facilities. There was no association
between consultations at a healthcare structure and the level of
education of the caretaker, distance to that health structure,
adequate knowledge by the caretakers of the manifestations
that define severe diarrheal disease, or adequate understanding
of the necessary preventive measures against diarrhea. Other
sources of care-seeking behavior were not significantly associ-
ated with any diarrheal disease (data not shown).
Treatment and fluid administration. Almost one-half of the

children (29; 43%) did not receive any treatment at home
before seeking care at the health center. However, among
those caretakers administering treatments before going to
hospital, herbal medication (30%) and oral rehydration salt
(27%) were the most frequent referred treatments. When we
enquired about “how much was offered to the child to drink
during the diarrhea illness,” it was found that 11 (12%) of the
mothers reduced or stopped their child’s usual liquid/breast
milk intake, 47 (73%) of the mothers maintained the usual
amount of liquid or breast milk, and only 9 (16%) of the
mothers gave an increased amount of liquid or breast milk to
their children with diarrhea. Although not significant (P =
0.082), these differences were more markedly noticeable
in the youngest age group (infants), which were offered fewer
liquids in relation to the older age groups. Only seven (12%)
children with diarrhea were hospitalized. Among all patients

who sought care in health services on account of their diar-
rheal episode, 32 (48%) received oral rehydration solution,
13 (14%) received antibiotics, 8 (9%) received intravenous
rehydration, and 16 (26%) received other different treatments.
Hypothetical health-seeking behavior. All primary care-

takers whose child did not have diarrhea during the preceding
2 weeks were asked about their likely use of health centers
should their children hypothetically develop diarrhea, and
almost all respondents (991/995; 99%) stated that they would
seek medical attention for any diarrheal episode. Commonly
referred sources of healthcare seeking outside the household
in that group were the health center/hospital (75–99%) or the
traditional healer (0.1–13%). Relatively few children would
be taken to the pharmacy (0.4–9.0%) or a friend (0.1–1%).
The answers were similar, regardless of whether the putative
diarrhea was with or without blood (data not shown).
Second survey. A total of 2,854 households was included

in the second survey (Table 1); 880 children ages 0–11 months,
973 children ages 12–23 months, and 1,001 children ages 24–
59 months represented 21%, 20%, and 59% of the DSS
population, respectively. The male/female ratio of children
included in the survey was 1. Of 2,854 children selected for
inclusion, 246 caregivers (representing 7% of the DSS popu-
lation) reported at least one episode of diarrhea during the
recall period of 2 weeks. Of these 246 episodes, 103 (42%)
episodes were considered MSD. The mean duration of a diar-
rhea episode was 4 days, and 213 (85%) of the children had
a maximum number of three to six loose stools per day.
The most common reported symptoms during the diarrhea
episode were rice watery stool (44%), fever (42%), intense
thirst (36%), vomiting (32%), and sunken eyes (30%). The
risk of diarrhea decreased with increasing age (12–23 versus
0–11 months, OR = 0.82, 95% CI = 0.62–1.09; 24–59 versus
12–23 months, OR = 0.28, 95% CI = 0.19–0.42; P < 0.0001).
Of those caretakers reporting diarrhea during the recall

period, 21 (41.5%, 95% CI = 25.9–57.1) in the first round,

Figure 2. Study profile. Diarrhea and its relation to health services use among Manhiça children (1 ° survey).

HUAS FOR CHILDHOOD DIARRHEA IN SOUTHERN MOZAMBIQUE 45



36 (44.7%, 95% CI = 32.1–57.2) in the second round,
11 (43.6%, 95% CI = 22.1–65.1) in the third round, and
41 (44.0%, 95% CI = 32.9–55.1) in the fourth round used the
health structures. Healthcare use increased in case of MSD
to 51.8% (95% CI = 25.9–77.7) in the first round, 59.0% (95%
CI = 41.6–76.5) in the second round, 70.6% (95% CI = 25.2–
116.0) in the third round, and 54.2% (95% CI = 35.5–73.0)
in the fourth round. Overall, healthcare use was 43.8% (95%
CI = 36.9–50.6) and 56.9% (95% CI = 46.2–67.7) for total
diarrhea and MSD, respectively. About 25% of the diarrhea
cases sought care in the first day of diarrheal illness. Only
two (1%) children with diarrhea were hospitalized. Impres-
sion of parents or primary caretakers that their children did
not seem to need care was again the main cause of not seeking
care outside home. Other sources of care seeking outside the
home included seeing a traditional healer (6; 4%), directly
buying medicines at shop/market (3; 3%), going to the phar-
macy (3; 2%), and seeing an unlicensed practitioners (2; 2%).
Table 2 describes factors independently associated with

seeking healthcare at a health center or hospital. The use
of health services was significantly associated with diarrhea
with fever (OR = 1.88, 95% CI = 1.01–3.51, P = 0.046) and
vomiting (OR = 2.78, 95% CI = 1.53–5.08, P < 0.001). Once
again, other sources of care seeking were not significantly
associated with any diarrheal disease.
When enquired about “how much was offered to the child

to drink during the diarrhea illness,” it was found that the
majority (193; 79%) of the mothers reduced or stopped the
child’s usual liquid/breast milk intake, whereas 3 (1%) care-
takers maintained the usual amount of liquid or breast milk;
only 49 (20%) caretakers provided an increased amount of
liquid or breast milk to the children with diarrhea. Among all
patients with a diarrheal episode, 136 (55%) received oral
rehydration solution, 34 (16%) received home fluids, and
69 (28%) received no treatments. Within the preceding 14 days,
the majority (185; 77%) of the children with diarrhea had
improved, whereas some (6; 23%) continued with diarrhea.

DISCUSSION

The use of health services in case of illness is a complex behav-
ior influenced by norms, moral values, beliefs, preferences, and
socioeconomic potential as well as the perceived need of the
users. Understanding the determinants of healthcare use in a
determined population regarding specific illnesses may, there-
fore, provide useful information to improve their prognosis.

The study observed that, despite health access challenges in
a rural area such as Manhiça, health services are used regu-
larly from an early age by almost one-half (46–59%) of the
children in their first year of life. However, these frequencies
were lower than those numbers reported among children
younger than 12 months of age (68.4%) in the general popu-
lation of Mozambique in relation to the three most common
infectious diseases together, namely malaria, diarrhea, and
respiratory infections.25

In the first survey, the final model of health services use was
independently associated with diarrhea with fever, an easily
recognized sign in a malaria-endemic region. This result is
something expected and consistent with previous studies
regarding the use of health services, which indicate that the
main determinant of the use of services is the perceived
need.26,27 However, high education, which has been described
to be an important determinant of health service use,28 was
not shown to directly affect healthcare use when controlled by
other cofounders. This result could be explained by the fact
that, in Mozambique, the promotion campaigns of healthcare
use are largely accomplished through the mass media (radio),
and in Manhiça district particularly, healthcare use promotion
is increased during DSS activities. Promotion campaigns con-
sist of explaining to caretakers about problems that endanger
life for the most prevalent diseases, such as malaria, acquired
immunodeficiency syndrome (AIDS), and diarrhea, to serve
as a warning. Thus, “not knowing any sign of dehydration,”
a variable that may be associated with lower education, was
found to be associated with increased healthcare use, possibly
as a result of a lower capacity of the primary caretakers
to perceive illness severity and monitor sick children, which
may cause more severe episodes that require health center
use. Contrarily, having television at home, a higher socioeco-
nomic level variable, was associated with a marked decrease
in the use of health services, suggesting that residents with
high income have a tendency to use healthcare sources other
than those sources provided by the national public system.
One of the main objectives of the second survey was to

determine the proportion of care-seeking behavior from the
DSS healthcare for MSD. Similar to the first survey, determi-
nants of MSD were not associated to healthcare use. The use
of health services was significantly associated with diarrhea
with vomiting and fever. Vomiting was one of the most fre-
quently reported symptoms by caretakers as a marker of dis-
ease severity in relation to the diarrheal episode, suggesting
that it is widely used in the community as a red flag for diarrhea
requiring urgent care.
In both the first and second surveys, the health structures

were the main source of healthcare. Moreover, the other
sources of care seeking were not significantly associated with
any diarrhea, suggesting that the population considers DSS
healthcare as the primary source of treatment of diarrhea. How-
ever, one must not minimize the misuse of over-the-counter
medication and the potential role of traditional healers.
Although their use was found to be low, the traditional healers
are known to be the suppliers of herbal medication, which
usually, is the first home treatment given to the child with diar-
rhea. The knowledge of the potential benefits or risks of some
herbal medicines used in the community is still limited, and such
treatments may even be detrimental to the diarrhea episode.
This finding underlines the necessity for better communication
between health professionals and caregivers regarding the use

Table 2

Factors independently associated with the use of health services in a
multivariate adjusted analysis

Variables

Multivariate analysis

OR

95% CI

P valueLower Upper

1 ° Survey
Diarrhea with fever 4.69 1.25 17.52 0.022
Not knowing any sign

of dehydration
15.08 1.56 145.43 0.020

Having television at home 0.21 0.05 0.84 0.029
2 ° Survey
Diarrhea with fever 1.88 1.01 3.51 0.046
Diarrhea with vomiting 2.78 1.53 5.08 < 0.001
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of herbal therapy29,30 or any other medication without medical
prescription. Future studies on the determinants of seeking care
outside home and healthcare use among patients with diarrhea
should investigate the above associations and local practices to
further clarify the main determinants of healthcare use in rural
communities such as Manhiça.
It is also remarkable that the vast majority of patients with-

out episodes of diarrhea reported that they would use health
services, possibly conditioned by the fact that the community
associated the study interviewers with hospital staff. For this
reason, the prevalence of the hypothetical use was almost
100%, thus precluding any analyses of risk factors associated
with the hypothetical use. Although this result probably
induced a significant response bias, it should be noted that
the proportion of patients with MSD episodes who really used
the health services was considerably high (86%) in any case.
The low prevalence of diarrhea found in this study (4.0–7.0%

of patients enrolled) in a tropical country where diarrhea has
been described as one of the major causes of pediatric morbid-
ity and mortality is striking, but it is in line with other important
decreasing trends for other important morbidity causes in the
DSS area.12,16,31 However, it should be noted that, although
each round of the second survey took 3–5 months and involved
all DDS area, the first survey was restricted to a small study
area, and additionally, it was performed between May and
June, a cold and dry period, in which the prevalence and inci-
dence of diarrhea in the area are lower than during the rest
of the year. The results of diarrhea history characteristics are
consistent with the literature.32,33

In children, reduction of the usual diet intake is a common
but not recommended practice during any diarrheal episode.
The WHO recommends increasing the amount of liquid dur-
ing diarrhea to avoid dehydration.34,35 Despite the consider-
able knowledge of the manifestations of dehydration and
diarrhea severity by caretakers, according to our findings,
liquid intake did not seem encouraged at the community level
during a diarrheal episode, something that was even more
markedly pronounced among infants than older children.
Moreover, additional administration of oral rehydration salt
was not commonly referred as the first home treatment
of children with diarrhea in the first survey, but it was
the first home treatment in the second survey. These funda-
mental perception mistakes regarding diarrhea management
need to be urgently addressed. The promotion of breast-
feeding and/or increased liquid intake during a diarrheal
episode, plus the addition of oral rehydration salts as sup-
porting medication, should become an essential part of any
community-based training program to improve the prognosis
of diarrheal disease.
It seems pertinent to make some methodological observa-

tions from the analysis of the strengths and limitations of this
study that should be taken into account in the design of sub-
sequent studies. The biggest strength was the continuous
prospective monitoring realized in the second survey that
revealed lower prevalence (43.75%) of healthcare use com-
pared with the finding of the first cross-sectional study
(65.16%); however, no important variation of healthcare use
was seen during the continuous monitoring. Limitations of the
study include the fact that a cross-sectional study design
involves the measurement of cause and effect at the same time,
introducing the problem of temporal ambiguity in establishing
causal relationships, and a reporting bias related to the pres-

ence of the researcher, conditioned by the hypothetical rela-
tionship between the interviewers and paramedical staff.
Finally, because of the characteristics of the sample in the first
survey (small sample size in the group of children who had
diarrhea and the small number of events in a category of the
dependent variable hypothetical use), consideration of the
hypothetical effect between variables (interactions) could not
be analyzed; furthermore, it led to large 95% CIs that do not
allow highly accurate estimates.
Limitations aside, it is possible to conclude that the use of

national health services in case of diarrhea in children under
5 years is fundamentally associated with the perceived need;
lower knowledge of dehydration signs and may be hampered
by economic status. Community knowledge of the disease, its
manifestations, and the risk factors associated with severity
seemed adequate, contrary to the knowledge regarding best
practices to treat such episodes, such as, for instance, the
recommendation of increasing liquid intake. Understanding
determinants of health services use may help to improve
health planning. Additionally, the establishment of continu-
ous prospective monitoring allows accounting for changes
in healthcare use that may occur because of seasonality or
secular events.
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