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Abstract 

Background: The scarce knowledge about the drivers of demand for respiratory health care in the Brazilian Amazon, 
where the gap of human and physical health care resources is wide, is expanded with two surveys conducted in the 
west of the region, in Acre state. Potential drivers, informed by a review of twelve recent papers, were classified into 
seven categories capturing the individual, household, community and macroeconomic dimensions.

Methods: Quantitative field surveys were conducted in 2017 and 2019 based on coupled conglomerate-quota ran-
domization sampling. Adults responded about their own health or their children’s health. The probability of seeking 
physician care for the latest episode of respiratory illness or dry cough was analysed with multiple nonlinear regres-
sions, having as covariates the potential predictors informed by the literature.

Results: The propensity to seek health care and to purchase medication was larger for children. Influenza-like illness 
(Despite the exact diagnostic stated by respondents being “influenza”, a virus detection test (such as the PCR test) is 
not commonly applied, as informed by the Acre state public health service. In consistency, the term “influenza-like 
illness” is used.) was the most frequently diagnosed disease, followed by pneumonia, suggesting that a health care-
seeking rate below 40% may perpetuate health impairment and local contagion. Illnesses’ severity, including the 
pain experienced, was the main predictor, revealing that subjective perception was more influential than objective 
individual and household characteristics.

Conclusions: The results suggest that subjective underestimation of respiratory illnesses’ consequences for one-
self and for local society could prevent health care from being sought. This is in line with some previous studies but 
departs from those emphasizing the role of objective factors. Social consequences, of, for instance, a macroeconomic 
nature, need to be highlighted based on studies detecting long-run relationships among health care demand, health 
and economic performance at the national level. Depending on the intensity of the trade-off between the costs 
imposed on the health system by increased demand and on the economy by the reduced productivity of the ill, 
policy could be adopted to change subjective perceptions of illnesses with nudges and educational and informa-
tional interventions.
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Background
Motivation
Respiratory illnesses are among the main sources of the 
global burden of disease according to [1], and the same 
is true in Brazil, where they are the third main cause of 
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mortality [2]. A recent large international survey con-
ducted by [3] with 5196 individuals from seven devel-
oped and seven developing countries, including Brazil, 
estimated that only 30% of patients with sore throat, a 
symptom associated with influenza-like illnesses and 
acute respiratory illnesses [4], seek a general practitioner. 
Similarly, high rates of refusal and delay in seeking care 
were found in national-level surveys [4–7]. With this, the 
impairment of one’s own health and labour productivity 
may be extended [8], and mortality and local contagion 
may be increased [5, 6].

Such negative social effects are more probable in less 
developed regions such as the Brazilian Amazon. There, 
the per capita number of families receiving poverty alle-
viation cash transfers is 1.5 times that of the whole coun-
try [9, 10],1 and large-scale exposure to pollution from 
agricultural fires is seasonal and comparable in its inten-
sity to exposure to urban pollution in megacities such 
as London and Mexico City [11, 12]. Additionally, the 
prevalence of both tuberculosis (TB) and influenza-like 
illnesses is 1.3 times larger than the country’s average (of 
six cases per 10,000 inhabitants [10, 13];).2 At the same 
time, in the Amazon, the number of physicians per capita 
is thirtyfold below the world average, and 0.09 hospital 
beds per 1000 inhabitants are available, compared with 
3.2 in the world [14, 15].

In addition to the supply-side gap, previous studies in 
Brazil also have detected demand-side barriers to health 
care, such as a low capacity to recognize, both in oneself 
and in children cared for, diseases, their severity and con-
tagiousness [16, 17], a limited capacity to obtain and use 
health-relevant information, mainly by the low-educated 
[18, 19], household income incompatible with the trans-
port costs required for visiting a health facility, which are 
more likely for rural residents [20], and reliance on self-
medication [21].

Nevertheless, none of these studies is based on patient 
surveys uncovering factors enabling and disabling care 
seeking for respiratory illnesses. Such surveys are rare in 
Brazil and, as far as can be assessed, are not available for 
the Amazonian region. Nevertheless, to stimulate health 
care seeking, there is a need to detect patients’ character-
istics predicting whether such a course of action would 
be pursued spontaneously or not. This is required for 
knowing which social groups should be prioritized by 
specific interventions [22], such as behavioural nudges 
[23] and educational campaigns [7], and how these must 
be designed. Seeking to fill such gaps, this study detects 

predictors of health care seeking among respiratory ill 
individuals in Acre state, western Amazon.

Factors of demand for health care
Twelve recently published papers were consulted to 
identify potential factors influencing the demand for 
health care, as a basis for selecting covariates for quan-
titative analysis and for discussing and complementing 
the results. Summaries of all papers are provided in the 
Additional Information, and here, a short synthesis and 
taxonomy are presented.

The revised papers highlighted the relevance of mul-
tiple factors, including the characteristics of patients, 
social groups (households and communities), social con-
texts and macroeconomic features such as levels of devel-
opment and economic growth (Table  1). These factors 
operate through multiple mechanisms at the individual 
(e.g., identification of illness from symptoms), household 
(e.g., women autonomy to seek care for children), com-
munity (e.g., support for seeking care) and macroeco-
nomic levels (e.g., economic growth expanding national 
health systems). Therefore, the demand for health care is 
both a multidimensional and multilevel process that can 
hardly be apprehended with only one research method. 
This is clear from the larger diversity of factors in the 
literature compared with the datasets used in this paper 
(Table  1). Nevertheless, it also is clear that a significant 
fraction of factors is captured, with the uncaptured 
(macroeconomic) factors being left to be accounted for 
while discussing the results (Conclusions). Addition-
ally, the focus on demand-side variables is coherent with 
the consulted literature, especially with the finding by 
[5, 6] that delays in receiving TB treatment were mostly 
demand-driven.

Region of study
Acre state, located in the western Brazilian Amazon, is 
among the least developed and health care-endowed 
states of Brazil, ranking  21st of the countries’ 27 states 
in human development [30] and  23rd in physicians per 
capita [10, 15]. Despite limited resources, respiratory ill-
nesses are targeted by multiple actions, including annual 
vaccination campaigns [31] and the Family Health pri-
mary care programme, including home visits by com-
munity health agents (CHAs), who provide key advice 
on, for instance, home-based preventive measures, health 
care seeking and the administration of prescribed drugs.3 
Medication for asthma and rhinitis also is subsidized 
[32].

1 This estimate considers, from the nine Amazonian states, only the six 
belonging to the Brazilian Northern region.
2 Idem.

3 As stated in group interviews with CHAs conducted in Rio Branco and Cru-
zeiro do Sul in August and September 2019.
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The prevalence of respiratory illnesses in Acre 
state is summarized in Table  2, based on the most 
updated set of ambulatory visit records available 
at the time of the cough survey (2019). The four 
most frequent respiratory disease classes were, in 
decreasing order, (i) acute pharyngitis and tonsilli-
tis, (ii) other acute infections of the upper airways, 
(iii) influenza-like illness or flu and (iv) pneumonia. 
Their joint frequency amounted to 78%. In comple-
ment, the TB incidence rate in Acre state was of 5.5 
confirmed cases per 10 thousand inhabitants in the 
average across 2013 to 2019 [53, 54], a prevalence 
rate that was 13-fold smaller than that of pneumonia, 
one of the top four respiratory illnesses in Table  2; 
such comparison is nevertheless limited by TB fre-
quency being based not only on ambulatory visits 
but also on visits to emergency rooms and hospitals. 
Regarding approximate aetiology, diseases caused by 
viral or bacterial pathogens (at least one of those) 
were most frequent both in Table  2 and based on 
respiratory mortality data for Acre state from 2013 
to 2018 [55], with 56% of ambulatory visits and 47% 
of deaths (approximately 90% of the latter owed to 
pneumonia and approximately 9% to TB). Mixed 
(asthma), environmental and behavioural (smoking) 
sources accounted for 10% of morbidity and 42% of 
mortality, and this last figure was nearly entirely due 
to chronic obstructive diseases.

Method
Respiratory illness survey
A structured quantitative survey was conducted in Rio 
Branco (~ 400 k inhabitants), the most populous town 
of Acre state, from March to July 2017, following a pilot 
wave in October–November 2016 with 146 participants. 
The goal was to elicit the willingness to pay (WTP) to 
avoid the recurrence of the most recent respiratory illness 
episode. A hypothetical vaccine was offered as a product 
capable of yielding full prevention. Since WTP estimates 
are not directly related to the goal of this paper,4 only the 
survey’s first module, on the description of the illness 
episode, and the third module, on the socioeconomic and 
health attributes, are detailed here.

The sample was selected based on a mix of conglom-
erate-quota randomization with the help of local CHAs 
(details are found in [56], SI,  Section  4). In the first 
stage, ten neighbourhoods of Rio Branco’s urban perim-
eter were selected, initially randomly, and, afterwards, 
depending upon whether CHA support proved insuffi-
cient,5 new neighbourhoods were introduced as substi-
tutes, being selected to ensure the representativeness of 

Table 2 Classification of respiratory disease episodes from Acre state ambulatory visit records, 2013–2018

a Classification in the first column was made by Acre state health professionals and in the second column by the authors relying strictly on references reported in the 
third column (patient, clinical and laboratory information could not be accounted for in the aetiological classification for being not available)
b The respiratory disease classes in the table are those adopted in the Brazilian National Health System, which correspond to aggregations of ICD-10 categories
c Based on a total of 477,609 ambulatory visit episodes, approximately 79,000 episodes per year

Disease class a ICD-10 b Approximate aetiology a Aetiology source a Freq. c

Asthma J45-J46 Viral, bacterial, allergen-driven, pollution-expo-
sure-driven but also genetic

[33–35] 4,08%

Acute bronchitis and bronchiolitis J20-J21 Mainly viral, but bronchitis also may be bacterial [36–39] 4,95%

Bronchitis, emphysema and other chronic obstruc-
tive lung diseases

J40-J44 Smoking and air pollution [40–42] 6,12%

Chronic diseases of tonsils and adenoids J35 Bacterial [43] 0,01%

Acute pharyngitis and tonsillits J02-J03 Bacterial or viral [44, 45] 29,40%

Influenza or flu J09-J11 Viral [46] 14,38%

Acute laryngitis and tracheitis J04 Bacterial or viral [47–49] 0,26%

Other diseases of the respiratory system J22, J66-J99 Indeterminate, as multiple diseases are included Does not apply 6,69%

Other diseases of the nose and the paranasal 
sinuses

J30-J31, J33-J34 Idem Does not apply 0,19%

Other diseases of the upper respiratory tract J36-J39 Idem Does not apply 0,00%

Other acute infections of the upper airways J00-J01, J05-J06 Idem Does not apply 26,77%

Pneumonia J12-J18 Bacterial or viral [50] 7,14%

Chronic sinusitis J32 Bacterial [51, 52] 0,001%

Total 100,00%

4 WTP was estimated as part of a broader research project about policy alter-
natives to reduce atmospheric pollution from agricultural fires (as detailed in 
[56]).
5 The help of three CHAs was sought in each neighbourhood, a number 
that was reduced in the few cases of small neighbourhoods.
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income and respiratory illnesses’ prevalence at the whole 
perimeter level. The shares of eight combinations of two 
genders and four age intervals (0 to 4, 5 to 17, 18 to 65, 
above 65) in the study region’s population were moder-
ately altered to end with considerable numbers of sam-
pled children and elderly. Such percentage quotas, after 
multiplying by 18, which was the number of interviews a 
CHA could support, were informed to such profession-
als, who were instructed to write down a patient’s list 
with a size two to fourfold that of each absolute quota. 
Research assistants then drew randomly, for each age–
gender group, a number of individuals matching the 
quota. The interviews were then conducted in interview-
ees’ houses, and whether selected individuals were not 
found or refused to participate, the next listed subject of 
the age–gender group was approached (this was repeated 
in case of a new failure). Enumerators were accompanied 
by CHAs in interviews, which both minimized rejection 
and helped, whenever needed, with rephrasing questions 
in ways more understandable to respondents.6

A total of 519 valid interviews were conducted for 
the purposes of this paper. In 278 interviews, adults 
responded about illnesses acquired by them, and in the 
remaining 241, they responded about illnesses acquired 
by their children. Caregivers, generally mothers or 
fathers, were interviewed on behalf of children.

Now turning to the questionnaire, its first module 
retrieved descriptive data on the most recent illness epi-
sode, including (i) a sequence of yes/no/can’t remem-
ber questions on whether 21 symptoms were felt,7 (ii) a 
three-point Likert scale on the subjective pain experi-
enced, (iii) the symptoms beginning date and duration, 
(iv) whether medical care was sought and (v) diagnosed 
illness.8 Children aged above 5 years were asked to con-
firm caregivers’ responses. The third module asked about 
age, household size, years of schooling (according to the 
Brazilian educational system), and household income. 
The latter was asked in a comprehensive way compris-
ing six main income sources. This was complemented by 
the inquiry on the ownership of durable goods that were 
highly correlated with income according to the National 
Household Survey [57]. Additional questions covered 
smoking, health insurance, distance to the health unit 

where treatment for the first module’s illness could be 
found, and seven serious lung diseases (asthma, bronchi-
tis, lung cancer, chronic obstructive pulmonary disease, 
emphysema, pneumonia and TB).

Cough survey
From December 2019 to the middle of March 2020,9 
a new survey designed as an improvement of the one 
described in the previous section also was run in Acre 
state, but this time it also included its second most popu-
lous municipality, Cruzeiro do Sul.10 The survey consisted 
of a discrete choice experiment estimating the WTP for a 
hypothetical remedy11 able to reduce the number of days 
with dry cough. Thus, its main particularity was the focus 
on one single respiratory symptom, which was selected 
from medical literature due to its high recurrence across 
respiratory illnesses [58, 59].12 Dry cough was considered 
because its suppression is more commonly targeted by 
treatment than wet (with phlegm) cough [62–64], which 
made the selection of the attributes of the remedy easier 
(with antitussive drugs being the focus).

The same sampling and children inclusion approaches 
of the respiratory illness survey were adopted. The mod-
ules used in this paper also were near-equivalent to those 
of the previous survey, except for focussing on the latest 
dry cough episode and inquiring about income in the 
form of eight intervals,13 whose midpoints were used in 
the analysis, instead of the open-ended format adopted in 
the previous survey. Before the final stage of the survey, 
a prepilot comprising 33 interviews was conducted in 
July 2019, and a pilot with 54 interviews was conducted 
in December 2020. The latter is included here as part of 
the analysed data due to minor differences with the final-
stage questionnaire.

6 In addition, CHAs’ presence ensured the safety of the undergraduate enu-
merators, since criminal activity was frequent in some localities according to 
CHAs and primary care staff.
7 For the reader interested in knowing which symptoms were inquired, the 
most recurrent among them are reported in Region of study below.
8 Other questions not used in this paper, for being out-of-scope or for being 
responded to by an insufficient number of participants, were Likert scales 
of agreement with four potential causes of the illness and, only in the case 
in which care was sought, the time waited in the health facility and missed 
days of work.

9 It is clarified that the cough survey was completed before confirmation 
of the first COVID-19 case in Acre state (the first case was detected on 19 
March and the last interview occurred on 18 March). It was exactly because 
COVID-19 was starting to spread in southeastern Brazil (where the first 
author, who was legally responsible for the survey before the Brazilian Ethi-
cal Council, was based) that the survey was stopped, avoiding the exposure of 
enumerators (undergraduate students) and community health agents to risk.

10 Due to the COVID-19 pandemic, interviews were interrupted, resulting 
in a sample inferior to the planned level but still sufficient for econometric 
analysis.
11 Medication should lead to a more realistic and conservative estimate of 
WTP to avoid a respiratory illness than the prevention yielded by vaccina-
tion.
12 It also is related, in the literature, with the inhalation of fine particulate 
matter released by the combustion of biomass in general, and, in particular, 
by agricultural burnings ([60, 61]).
13 The intervals were: (0) zero income, (1) zero to half minimum wage 
(MW), (2) half MW to 1 MW, (3) 1 to 2 MWs, (4) 2 to 3 MWs, (5) 3 to 4 
MWs, (6) 4 to 5 MWs, (7) 5 to 10 MWs, (8) > 10 MWs.
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Data quality and analysis
In the respiratory illness survey, two research assistants 
were trained by the first author and monitored in the 
field during the pilot wave. These last-year undergradu-
ate students also were qualified to train enumerators. 
All questionnaires were revised after they were applied, 
and if needed, the enumerator returned to respondents’ 
houses, or the questionnaire was discarded. In both 
cases, the decision was based both on the missing or ill-
filled fields and the last questionnaire module, the latter 
filled out by the enumerator alone, as an assessment of 
the quality of the responses received. In the cough sur-
vey, similar procedures were adopted, with the excep-
tion that the whole team was trained by the first author 
himself (except for one enumerator who conducted 18 
interviews).

Standard central tendency, position and dispersion sta-
tistics were applied to describe the data. The proportion 
difference test, based on the standard normal distribu-
tion, was applied to compare the adult and child subsam-
ples. Econometric analysis was pursued with standard 
index multivariate regressions for discrete dependent 
variables (whether health care was sought), whose distur-
bances followed either the Gaussian cumulative distribu-
tion function (“probit”) or the logistic function (“logit”). 
Estimators’ standard errors were robust for heteroscedas-
ticity ([65], Chap. 14, [66], Chap. 15). Only models that 
were globally significant, as informed by a chi-square 

test of nullity for all covariates’ coefficients ([66], Sec-
tion 15.5.1), are reported.

Results
Surveys’ description
In the respiratory illnesses survey, the average age and 
income were 30 years and 2.5-fold the minimum wage, 
respectively, and the frequencies of respondents receiv-
ing poverty alleviation cash transfers and with a lower 
secondary educational level were 30 and 62%, respec-
tively (Table  3). The latest respiratory illnesses reported 
by participants caused 10 symptoms, lasted 10 days and 
inflicted moderate to extreme pain in 95% of cases. Only 
14% of the episodes occurred in the dry season (i.e., from 
June to September, in the case of Acre state). Only 38% 
of respondents sought health care, 32% when the illness 
was acquired by an adult and 46% when a child was the 
patient, a statistically significant difference (p value < 5%). 
A specific disease was diagnosed in 79% of cases, and 
influenza-like illness was the most recurrent diagnosis 
(64%), followed by pneumonia (12%) and then asthma 
(6%), with these three collectively accounting for 82% of 
diagnosed diseases (Table B.1 in the Additional Informa-
tion document). Viral or bacterial aetiology was domi-
nant (79% of cases). All symptoms with high frequency 
(> 50%) either attacked the nose or throat or caused 
cough (dry and wet), fever, headache, body aches, short-
ness of breath or malaise.

Table 3 Statistical summary of variables (respiratory illness survey)

Observations amounted to 519 for the whole sample and 241 for children-only

Variable Whole sample Only children

Mean (SD) Min-max Mean (SD) Min-max

Sought medical care 0.38 (0.49) 0–1 0.46 (0.5) 0–1

Illness’ duration 9.83 (14.07) 1–180 8.21 (6.38) 1–60

Illness’ number of symptoms 10.39 (4.1) 1–20 10.09 (3.87) 2–19

Illness caused extreme pain 0.18 (0.38) 0–1 0.14 (0.34) 0–1

Age 29.61 (23.93) 0.33–89 8.28 (4.87) 0.33–17

Age squared 1448.29 (1828.93) 0.11–7921 92.19 (87.24) 0.11–289

Female 0.5 (0.5) 0–1 0.5 (0.5) 0–1

Ever had lung disease 0.37 (0.48) 0–1 0.35 (0.48) 0–1

Years of schooling 7.83 (4.3) 0–15 8.81 (3.78) 0–15

Household income (log.) 7.49 (0.75) 4.61–10.17 7.46 (0.76) 4.61–10.17

Household size 3.98 (1.85) 1–15 4.51 (1.65) 1–15

Poor 0.29 (0.45) 0–1 0.4 (0.49) 0–1

Has health insurance 0.11 (0.31) 0–1 0.1 (0.31) 0–1

Distance to health unit (metres) 1535.24 (1999.03) 14.94–13,648.26 1660.2 (2084.22) 25.66–10,023.73

Illness occurred in the dry season 0.13 (0.34) 0–1

Female * household size 2.03 (2.42) 0–13

Mother answered 0.74 (0.44) 0–1

Father answered 0.11 (0.32) 0–1
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In the cough survey, income was smaller, twice the min-
imum wage, in line with a higher rate of poverty of 47%,14 
and age and education were near-equivalent to the data 
from the respiratory illness survey (Table 4). On average, 
the most recent dry cough episode lasted 10 days, caused 
moderate to extreme pain in 78% of cases and occurred 
in the dry season in 38% of cases. The overall health care 
seeking rate was 33%: 26% for adults and 39% for chil-
dren. A significant difference was found at the 10% sig-
nificance level, and the rate of (pharmacy-purchased) 
medication was 66%: 57% for adults and 75% for chil-
dren, with a statistically significant difference at the 5% 
level. A specific disease was diagnosed in 66% of cases, 
with influenza-like illness again being the most recurrent 
diagnosis (67%), followed by pneumonia (8%) and asthma 
(8%). These three diseases amounted to 83% of diagnosed 
diseases; two cases of TB were reported (Table B.2 in the 
Additional Information document). Viral or bacterial 
aetiology was dominant (83% of cases).

In summary, most respondents were of low to medium 
income, reported a moderately painful influenza-like 

illness episode over 10 days and were more likely to 
seek care and purchase medication for children than for 
adults.

Econometric analysis
Three models were estimated for each survey. First, there 
was a baseline model with all factors suggested by the lit-
erature review that could be retrieved in the surveys (as 
in Table 1 above). Second, there was an extended version 
of the former, including a female gender vs. household 
size interaction in order to capture that the more mem-
bers there are in the household, the smaller may be the 
time female members allocate to domestic tasks and thus 
the larger the time available to seek health care (this cap-
tures intrahousehold effects as in Table  1). Third, there 
was a child-only model to test whether the kinship tie 
between child and respondent, supposedly the caregiver, 
i.e., whether the latter was the mother, father or other 
relative, influenced health care seeking (which again cap-
tures the influence of intrahousehold phenomena).

The results in Tables  5 and 6 show that health care 
seeking was mainly driven, considering the two surveys, 
by health condition characteristics, first of all, subjec-
tive pain but also severity as measured by the number 
of symptoms (significant only in the respiratory illness 
survey) or duration. Factors that were significant only in 

Table 4 Statistical summary of variables (cough survey)

Observations amounted to 168 and, in the case of children-only, 89

Variable Whole sample Only children

Mean (SD) Min-max Mean (SD) Min-max

Sought medical care 0.33 (0.47) 0–1 0.38 (0.49) 0–1

Cough duration 10.36 (12.95) 1–120 9.22 (8.46) 1–60

Cough caused extreme pain 0.23 (0.42) 0–1 0.25 (0.43) 0–1

Age 27.67 (21.92) 1–81 9.44 (4.66) 1–17

Age squared 1243.24 (1588.51) 1–6561 110.52 (89.25) 1–289

Female 0.52 (0.5) 0–1 0.54 (0.5) 0–1

Ever had lung disease 0.3 (0.46) 0–1 0.28 (0.45) 0–1

Years of schooling 7.57 (4.29) 0–15 7.99 (4.25) 0–15

Household income (log.) 7.2 (0.99) 0–9.85 7.2 (0.84) 5.02–9.11

Household size 4.49 (1.85) 1–11 5.2 (1.92) 2–11

Has time to seek health care 0.76 (0.43) 0–1 0.79 (0.41) 0–1

Poor 0.47 (0.5) 0–1 0.56 (0.5) 0–1

Has health insurance 0.09 (0.29) 0–1 0.08 (0.27) 0–1

Time to health unit 14.38 (14.25) 1–100 15.38 (15.31) 2–100

Waiting time in the health unit 89.27 (84.24) 1–600 92.99 (90.82) 1–600

Resorts to nonprofessional care 0.05 (0.23) 0–1 0.71 (0.46)

Cough occurred in the dry season 0.34 (0.47) 0–1

Female * household size 2.48 (2.8) 0–11

Mother answered 0.71 (0.46) 0–1

Father answered 0.1 (0.3) 0–1

14 Lower income and higher poverty in the cough survey were due to the 
inclusion of the Cruzeiro do Sul municipality, where 54% of interviews 
occurred.
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one survey corresponded to respondents’ health, specifi-
cally whether a lung disease was ever experienced (cough 
survey), and to individual characteristics, specifically 
age (respiratory illness survey), and, at last, household 

characteristics, particularly household size (cough sur-
vey). In addition, in the cough survey, whether the symp-
toms occurred in the dry season increased care seeking, 
as expected, due to the better condition of roads and 

Table 5 Multivariate models, respiratory illness survey (dependent variable is whether medical care was sought)

Standard errors in brackets; “pro” denotes probit and “log” logit models, the first two columns contain the baseline model, the model with female * household size 
interaction is indicated with “int” and the children-only model with “chi”. Pseudo-R2 is denoted with “r2_p”, the statistic and p value of the chi-square global significance 
test as “chi2” and “p”, and the log-likelihood as “ll”

pro log pro_int log_int pro_chi log_chi

Illness’ duration 0.0083 0.0187 0.0082 0.0185 0.0456* 0.0792*

[0.0067] [0.0180] [0.0067] [0.0181] [0.0177] [0.0309]

Illness’ number of symptoms 0.0624*** 0.1010*** 0.0625*** 0.1011*** 0.0861*** 0.1428**

[0.0160] [0.0266] [0.0160] [0.0265] [0.0253] [0.0435]

Illness caused extreme pain 0.3723* 0.5957* 0.3743* 0.6009* 0.4777 0.8664

[0.1604] [0.2696] [0.1607] [0.2703] [0.3026] [0.5346]

Age −0.0531*** − 0.0892*** − 0.0530*** − 0.0894*** − 0.0358 − 0.0754

[0.0099] [0.0169] [0.0099] [0.0171] [0.0720] [0.1206]

Age squared 0.0006*** 0.0011*** 0.0006*** 0.0011*** − 0.0017 − 0.0021

[0.0001] [0.0002] [0.0001] [0.0002] [0.0039] [0.0066]

Female 0.18 0.2838 0.0844 0.0517 −0.038 −0.0826

[0.1208] [0.2049] [0.2987] [0.5447] [0.1815] [0.3071]

Ever had lung disease 0.0577 0.109 0.0586 0.1099 0.0719 0.1224

[0.1275] [0.2129] [0.1274] [0.2127] [0.1981] [0.3296]

Years of schooling −0.0095 −0.0179 − 0.009 − 0.0165 − 0.0332 −0.0595

[0.0174] [0.0293] [0.0175] [0.0295] [0.0266] [0.0460]

Household income −0.0746 −0.1285 − 0.0758 −0.1319 − 0.0256 −0.0255

[0.0906] [0.1505] [0.0908] [0.1510] [0.1331] [0.2265]

Household size −0.0629+ − 0.1105 −0.0747 − 0.1427 0.0218 0.0345

[0.0381] [0.0680] [0.0575] [0.1141] [0.0560] [0.0951]

Poor 0.1061 0.1763 0.1076 0.1806 0.1717 0.2984

[0.1375] [0.2255] [0.1375] [0.2253] [0.2000] [0.3427]

Has health insurance 0.1582 0.3125 0.1596 0.3169 0.0919 0.131

[0.1990] [0.3313] [0.1993] [0.3322] [0.3014] [0.5054]

Distance to health unit 0 0 0 0 0 −0.0001

[0.0000] [0.0001] [0.0000] [0.0001] [0.0000] [0.0001]

Illness occurred in the dry season −0.0629 − 0.0982 − 0.0671 −0.1078

[0.1746] [0.2927] [0.1749] [0.2942]

Female * household size 0.0241 0.059

[0.0700] [0.1302]

Mother answered −0.08 −0.0907

[0.2449] [0.4057]

Father answered −0.2554 − 0.339

[0.3469] [0.5909]

Intercept 0.2277 0.4722 0.2765 0.6082 −0.5058 −0.8943

[0.6733] [1.1343] [0.6981] [1.1981] [1.0677] [1.8154]

N 519 519 519 519 241 241

r2_p 0.1155 0.117 0.1157 0.1174 0.1653 0.1669

chi2 66.1068 59.975 66.0322 59.6461 40.7541 36.3801

p 0 0 0 0 0.0003 0.0016

ll − 305.6186 −305.0764 −305.5477 − 304.936 − 138.804 −138.5359
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thus the easier access to facilities and because in the 
colder dry season, cough could happen together with 
more or more severe symptoms [67]. There were three 
factors whose insignificance was less expected. The first 
was education, revealing that schooling may not capture 

health knowledge or that the latter was not significantly 
related to care seeking in the particular context. The sec-
ond, income, was due to respondents resorting to free 
care offered by the public system (which also explains 
why poverty was irrelevant). The last, distance to health 

Table 6 Multivariate models, cough survey (dependent variable is whether medical care was sought)

The children model with dummies indicating the child’s relative who responded to the questions was not globally significant either in logit or probit form and thus 
was omitted. Without such variables, only the probit model was globally significant

pro log pro_int log_int pro_chi

Cough duration 0.0211* 0.0345+ 0.0202* 0.0328 0.0547**

[0.0096] [0.0191] [0.0100] [0.0204] [0.0202]

Cough caused extreme pain 0.8242** 1.3778** 0.8748** 1.4805** 0.6636+
[0.2855] [0.4963] [0.3012] [0.5317] [0.4021]

Age −0.0459+ −0.0739+ − 0.0458* − 0.0750+ − 0.3453*

[0.0234] [0.0432] [0.0228] [0.0410] [0.1735]

Age squared 0.0006+ 0.0009 0.0006+ 0.0009 0.0166+
[0.0003] [0.0007] [0.0003] [0.0006] [0.0090]

Female −0.0791 −0.148 −0.743 −1.3225 0.187

[0.2346] [0.4182] [0.7103] [1.2908] [0.3326]

Ever had lung disease 0.6274* 1.0551* 0.5731* 0.9722* 0.4161

[0.2627] [0.4666] [0.2662] [0.4708] [0.3831]

Years of schooling −0.0409 − 0.0674 − 0.0435 − 0.0708 − 0.0186

[0.0323] [0.0555] [0.0319] [0.0540] [0.0379]

Household income −0.0096 −0.0428 − 0.0162 −0.0506 − 0.3177

[0.1333] [0.2424] [0.1314] [0.2346] [0.2529]

Household size 0.2210** 0.3729** 0.1237 0.2002 0.1513+
[0.0769] [0.1378] [0.1259] [0.2264] [0.0874]

Has time to seek health care 0.0565 0.0548 0.0388 0.0259 −0.1728

[0.2674] [0.4498] [0.2665] [0.4471] [0.3553]

Poor 0.0394 0.05 0.0233 0.0109 −0.0046

[0.2919] [0.5255] [0.2930] [0.5267] [0.3930]

Has health insurance 0.4803 0.7895 0.4547 0.7318 −0.0821

[0.4039] [0.6859] [0.4011] [0.6775] [0.6626]

Time to health unit −0.0006 0.0004 0.0019 0.0044 −0.0035

[0.0098] [0.0198] [0.0099] [0.0195] [0.0107]

Waiting time in the health unit −0.002 − 0.0034 − 0.0022 − 0.0037 −0.0006

[0.0015] [0.0026] [0.0015] [0.0027] [0.0016]

Resorts to nonprofessional care −1.0307+ − 1.7512+ − 1.0017 −1.7174

[0.6113] [1.0464] [0.6240] [1.0696]

Cough occurred in the dry season 0.7812** 1.2846** 0.8089*** 1.3378**

[0.2439] [0.4284] [0.2455] [0.4315]

Female * household size 0.1463 0.2572

[0.1494] [0.2683]

Intercept −1.3504 − 2.0615 −0.8489 − 1.1943 2.0861

[0.9920] [1.7160] [1.0788] [1.8517] [2.1098]

N 168 168 168 168 89

r2_p 0.2538 0.249 0.2585 0.2539 0.208

chi2 55.8248 46.4543 55.6801 46.5984 24.4023

p 0 0.0001 0 0.0001 0.0409

ll −79.2711 −79.7813 −78.7682 − 79.2529 −46.8759



Page 11 of 16Morello et al. BMC Public Health         (2022) 22:1821  

unit, could have been caused by most respondents liv-
ing close to units (75% within 2 km in the illness survey 
and 94% within 30 minutes in the cough survey), a con-
sequence of the considerable geographical diffusion of 
primary care facilities and, probably, of CHAs’ priority 
towards patients located nearer to facilities in routine 
home visits.

Among the remaining nonsignificant factors, wait-
ing time inside the health unit (cough survey) was 
irrelevant, probably due to insufficient variation (58% 
waited up to 1 h). Resort to nonprofessional health care 
(cough survey), which mostly captured household-made 
medication, was nonsignificant, probably because it was 
not a question posed to all respondents but, instead, 
a spontaneous statement made as part of the choice 
experiment whenever medication was not chosen. This 
probably biased the variable’s significance downwards. 
Household-level phenomena, captured by the interac-
tion of female gender and household size and by the rel-
ative who answered on behalf of the child (supposedly 
the caregiver), did not significantly influence the health 
care-seeking decision.

Conclusions
Connections of findings with the revised literature
In this section, the main results are concisely linked with 
the literature classified in Table  1 for each class of fac-
tors influencing health care seeking. The macroeconomic 
factors class is omitted for not being at a scale compat-
ible with a survey on individuals, but they are addressed 
in the next subsection (on other factors and policy).

Individual characteristics
The higher propensity to seek care and purchase medi-
cation when illnesses or cough were experienced by chil-
dren is novel evidence in health care-seeking research, as 
it was found in only two papers, which, nevertheless, did 
not highlight the evidence’s relevance (see [4, 26]). The 
practice of relying on surveys targeted either to children 
or adults, but not to both, was dominant in the remain-
ing papers consulted. Notwithstanding, and despite 
biases from different survey goals and methods, the aver-
age was computed across papers reporting health care 
seeking rates, revealing a three percentage point larger 
number for children (79% vs. 76%). Our finding thus is 
not only innovative but also valid beyond the region of 
study. Nevertheless, as [22] emphasize, the higher rate of 
demand for medical services for children should not be 
presumed to translate into a higher rate of cure, as the 
latter depends on the appropriateness of the treatment 
received, which could differ between children and adults. 
Regardless, it may be claimed that there is a rationale for 
children- and adult-specific measures to be taken as part 

of a policy to expand health care demand, which is fur-
ther developed in the next subsection.

Health level and condition
The significance of duration, severity15 and subjective 
pain and the insignificance of individual, household and 
facility characteristics in models explaining whether an 
episode of respiratory illness or dry cough motivated a 
medical visit reveal that subjective, rather than objec-
tive, factors play a key role in driving health care seek-
ing. This is in line with the revised literature. In [7], the 
expectation that relatives and friends would support care 
seeking was a significant predictor of opting for it. In 
addition, symptoms that were believed to be of a somatic 
rather than psychological nature and thus less stigma-
tized were more likely to trigger a stated intention to seek 
health care. Similarly, disease stigma was emphasized as 
a demand-side delayer of TB treatment by [5, 25]. These 
two papers imply that subjective misevaluation of disease 
severity, which may be related to the level of pain experi-
enced, affects care seeking. In [29], the subjective values 
of administration mode, dosing, risk of adverse events 
and the interruption of daily routine were shown to influ-
ence demand for medication. Objective factors such as 
gender, income and access to health facilities also were 
found by other studies to be insignificant predictors [5, 
6, 22, 29].

Health knowledge
Notwithstanding the insignificance of objective factors 
not being a peculiarity of this paper, education is gener-
ally found to be relevant [6, 29], an exception being [22]. 
Education, nevertheless, is not 100% correlated with 
health literacy16 (i.e., the capacity to recognize symptoms 
and illnesses and to make decisions to prevent or manage 
them), with the latter a stronger force behind health care 
demand [7]. Therefore, the findings obtained should not 
be understood as an irrelevance of health knowledge as a 
predictor of health care demand. In fact, the main impli-
cation is the need for the set of detailed questions meas-
uring health literacy proposed by [68] to be incorporated 
into a future survey.

15 Duration and number of symptoms may be objectively measured but are 
here considered subjective for being directly related with the discomfort expe-
rienced.
16 In the health literacy scale used by Suka et al. (2016 and 2013), besides 
capacity to read and understand information, which are skills directly 
related with education, there also are less related components, such as 
proneness to seek information about disease and treatments and whether 
the credibility of obtained information is checked or not.
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Intrahousehold relationships, gender and communities
Household-level behavioural variables were insignificant, 
except for household size in the cough survey, a perhaps 
too narrow measure of intrahousehold interactions, 
which also was found to be relevant by [6, 26]. Never-
theless, the insignificance of the more precise measures, 
namely, caregiver and respondents’ gender, and of the 
interaction of patient’s gender and household size defies 
[24] qualitative evidence that gender-biased children car-
egiving and household labour division affect whether and 
how fast a health professional was sought. It also chal-
lenges the finding of widowed and divorced TB patients 
being less likely to seek care [6]. The reason for the dis-
cordance seems to lie in the different measures of house-
hold processes employed here and in the cited papers, 
since different mechanisms are captured in each case. 
Female domestic labour burden and kinship ties between 
children and caregivers were prioritized in this paper, 
whereas a wider set of interaction situations were investi-
gated in [6, 24] looked strictly to marital status. The more 
comprehensive assessment of [24] and the household 
care-seeking decision theory behind it suggests that such 
mechanisms are not necessarily contradictory, so that a 
final answer on the influence on household-level interac-
tions is left for a survey designed to isolate the effects of 
specific mechanisms.

Access to care
The insignificance of distance to health unit is at odds 
with [26] but not with [22, 25]. Notwithstanding, the con-
sequence of the evidence observed here, that travel cost 
does not disable access to health services, seems to be 
restricted not only to countries with nationwide coverage 
of the public health system (such as Malawi [26];) or of 
a specific health programme (such as the Ethiopian TB 
programme [5];) but also to urban regions within such 
countries. Indeed, one limitation of the surveys analysed 
here is their circumscription to urban centres, whereas in 
rural areas, health units are scarcer.17 This is in accord-
ance with the opposition between the null and the nega-
tive influences of distance to facilities found, respectively, 
in this paper and in [26], which is probably due to the lat-
ter capturing a mostly rural population. That this expla-
nation does not apply to the null influence found in the 
strictly rural survey by [22] is clarified by the authors, 
who argue that the straight line distance they relied on 
was not appropriate to measure travel cost in rural areas, 
as it ignored geographical obstacles. In summary, the les-
son from [26], that travel cost is a financial barrier whose 

impact on limiting demand for health facilities may be 
relevant even without user charges applied, should not be 
deemed invalid, especially at the national level.

Nonprofessional care
The lack of influence of the resort to nonprofessional 
care, in the form of home-made medication, contradicted 
the results by [6, 24, 26]. According to the authors, reli-
ance on traditional healing either delayed (in the case 
of TB patients) or completely prevented treatment (for 
infant diarrhoea, malaria and pneumonia). One explana-
tion for the divergence is that traditional and professional 
treatment are perhaps more likely to complement rather 
than substitute each other in the case of the mainly viral 
acute respiratory illnesses in this paper’s surveys rather 
than for the chronic bacterial diseases reported in [6, 22, 
24], with the latter paper also having investigated malaria 
and diarrhoea. Another explanation is that the option 
for relying exclusively on traditional medicine was due 
to other forces whose intensities were lower in the Acre 
state. Two examples are affordability of medical services 
[24], which is not a barrier, as services are freely supplied, 
and travel cost [22, 24], which had no influence in this 
paper’s region of study.

Other factors not controlled for and policy implications
Some words are merited on the macroeconomic fac-
tors that were not directly controlled for. The linking of 
results with the macroeconomic evidence provided by [8, 
27] suggests that subjective factors preventing respira-
tory ill individuals from seeking health care (such as pain 
being sensed as tolerable) have macroeconomic impli-
cations. The duration of the temporary human capital 
reduction is extended at the individual level and, possi-
bly, also at the social level in the case of viral and bacte-
rial diseases [5]. Economic growth may be diminished 
through the long-run relationship that connects it with 
health care demand and health level, according to the 
mentioned articles.

Any consideration of implications for policy-making 
should be made in light of two key pieces of evidence. 
First, the low level of care seeking, with at most 40% of 
respondents seeking care, in contradiction with the 
severity of the respiratory conditions respondents expe-
rienced, which lasted 10 days, involving ten symptoms on 
average, or at least dry cough, and mainly causing moder-
ate or extreme pain. What should be noted is not at odds 
with previous studies ([3, 4, 7]).18

18 According to [59], “many patients do not seek medical attention” for cough, 
and [69], which claimed that “probably the majority of patients with cough, 
certainly acute cough, go to a pharmacy rather than a physician and therefore 
escape epidemiological surveys”.

17 With the average per capita number of ambulatory plus hospital beds being 
37% larger in Amazonian municipalities above 100,000 inhabitants by Novem-
ber 2021 [10, 15].
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The second relevant information is the most frequent 
classes of diseases in the target population. In this sense, 
even with the disease most frequently reported by par-
ticipants (influenza-like illness) belonging to the acute 
viral category, thus requiring mild medical intervention, 
the second most reported was pneumonia, a contagious 
disease for which treatment is needed, thus avoiding 
complications that could lead to hospitalization and even 
death [50], with the latter especially likely in the case of 
small children [70]. Contagion inside the household, 
nursing homes and local communities also is a worry 
[50]. A considerable frequency of diagnosed pneumo-
nia (7%) also was observed in Acre state’s ambulatory 
records (Table  2),19 together with a 30% frequency of 
acute pharyngitis and tonsillitis, which also are transmis-
sible diseases.

Therefore, synthesizing the two pieces of evidence, 
the health care-seeking gap is both sizeable and a cause 
of avoidable human and economic costs. Pneumonia 
transmission is a clear demonstration of such costs, but 
influenza-like illnesses, pharyngitis and tonsillitis, even 
requiring milder medical intervention, may lead to work 
absenteeism, lower productivity and failure to undertake 
household tasks, which compress human capital and 
GDP [71]. Whether it pays off to foster increased health 
care seeking for these nonsevere diseases depends on 
the intensity of the trade-off between the cost imposed 
on the health system and on households and the remain-
ing economy. Even being out of the scope of this paper 
to measure such intensity, by highlighting the need for 
assessing it as part of the process of improving Acre state 
health policy, an already useful policy contribution is 
made.

The results also support the conjecture that supply-side 
policy recommendations, such as performance-based 
increases in government expenditures on health care 
(suggested by [27]), may bring less-than-expected results 
due to demand-side barriers. One clear barrier is the sub-
jective underestimation of respiratory illnesses’ conse-
quences, both for own health and for the broader society, 
as suggested both by a rate of care seeking not above 40% 
and by the dominant role of subjective predictors. In this 
regard, a two-pronged policy strategy may be successful. 
First, regarding respiratory illnesses that are both severe 
and transmissible, implementation of microeconomic 

behavioural policies seeking to change subjective percep-
tions of symptoms and illnesses, via nudges [23] but also 
through educational health interventions (as proposed 
by [6, 7]), is advisable. One possibility, suggested by the 
lower likelihood of adults seeking care compared to chil-
dren, is CHAs’ educational actions stressing that adults’ 
illnesses, if contagious, could be acquired by their chil-
dren. Influenza vaccination campaigns that achieve over 
80% coverage in Acre state [31] also could better inform 
the population about the symptoms and contagious-
ness (as recommended for TB by [6]) of severe diseases. 
A specific study on alternatives to increase health care 
usage during the wet season is needed, which requires 
assessing the possibility of temporarily expanding health 
workers’ teams in rural areas when rain is intense enough 
to prevent rural-urban displacements.

Regarding nonsevere diseases, such as influenza-like 
illnesses, campaigns informing about household-based 
management would probably be more cost-effective, 
avoiding the overload of an already deficient health sys-
tem (according to Section  2.3). In particular, primary 
care home visits could be intensified by hiring more 
CHAs. However, again, assessing the trade-off between 
the health system and economic costs is needed to know 
whether some of the recommendations in the previous 
paragraph also are reasonable for nonsevere diseases.

Two key limitations are worth stressing as gaps to be 
filled by future research. First is the circumscription to 
urban centres, which, albeit concentrating most of the 
population, may have diminished accuracy in the esti-
mation of the significance of potential predictors, with 
travel cost being a clear example. Relatedly, Brazilian 
Amazon-wide valid estimates of predictors’ influences 
would require expanding the survey to the other eight 
states integrating the region. Second, health knowledge 
and reliance on traditional medicine were proven to 
require specific and detailed sets of questions, the same 
also being true for intrahousehold interactions and deci-
sion-making. Finally, the results achieved here are gener-
alizable only to other developing countries that also have 
a public health system targeting universal coverage and 
offering free health care (as Malawi [26]).
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