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Abstract

Understanding healthcare-seeking patterns for respiratory illness can help improve estimations of 

disease burden and inform public health interventions to control acute respiratory disease in 

Indonesia. The objectives of this study were to describe healthcare-seeking behaviors for 

respiratory illnesses in one rural and one urban community in Western Java, and to explore the 

factors that affect care seeking. From February 8, 2012 to March 1, 2012, a survey was conducted 

in 2520 households in the East Jakarta and Bogor districts to identify reported recent respiratory 

illnesses, as well as all hospitalizations from the previous 12-month period. We found that 4% 

(10% of those less than 5 years) of people had respiratory disease resulting in a visit to a 

healthcare provider in the past 2 weeks; these episodes were most commonly treated at 

government (33%) or private (44%) clinics. Forty-five people (0.4% of those surveyed) had 

respiratory hospitalizations in the past year, and just over half of these (24/45, 53%) occurred at a 

public hospital. Public health programs targeting respiratory disease in this region should account 

for care at private hospitals and clinics, as well as illnesses that are treated at home, in order to 

capture the true burden of illness in these communities.
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1. Introduction

Acute respiratory infections are common in Indonesia, and can result in hospitalization and 

death, particularly among young children, older adults, and other high-risk groups [1–3]. 

Among Indonesian children up to 2 years of age, the incidence of pneumonia was reported 

as 21 cases per 100 child-years, with an acute respiratory infection-specific mortality rate of 

33 per 1000 live births [4]. These findings are similar to other studies from Asia, where the 

incidence of lower respiratory tract infection in this age group has ranged from 10 per 100 

child-years to 57 per 100 child-years of observation [5–7]. Although data are limited for 

older adults, researchers in other countries in the region and worldwide have reported that 

pneumonia is a significant contributor to mortality in this population [8–11]. Further, 

individuals of any age with underlying health conditions, such as chronic respiratory or 

cardiac disease, as well as pregnant women, are at an increased risk of severe illness from 

influenza viruses and other respiratory infections [12–15].

Acute respiratory illness can result from respiratory infections caused by a wide range of 

pathogens, which may vary by age group and time of year, as well as by other factors such 

as indoor and outdoor air pollution [16,17]. In Indonesia, attention has focused upon 

sporadic cases of severe respiratory illness caused by human infection with highly 

pathogenic avian influenza (HPAI) A (H5N1) virus [18,19]. For this rare zoonotic infection, 

Indonesia has reported both the highest number of confirmed human cases, and the highest 

case fatality proportion (83%, 167 deaths/199 confirmed cases), compared to a global case 

fatality proportion of 53% (449 deaths/844 confirmed cases since 2003) [20]. Possible 

explanations for this high case fatality include delay in diagnosis and treatment, low clinical 

suspicion for milder illnesses, and virus characteristics [21]. To date, however, seasonal 

influenza viruses and other respiratory pathogens have not received the same attention as 

HPAI A (H5N1) virus in Indonesia. Surveillance data suggest that seasonal influenza is an 

important public health problem in Indonesia, but influenza disease burden data are lacking 

[22].

Although the burden of respiratory illness among those seeking care at hospitals and clinics 

can be estimated through health facility-based surveillance, this methodology will 

underestimate disease burden, as not all sick individuals seek care at these facilities. In order 

to understand the impact of disease at the community level, it is important to understand the 

healthcare-seeking behaviors for respiratory illness. Healthcare utilization surveys (HUS) 

that ask individuals about where they seek care for acute respiratory illness, and also assess 

obstacles to and delays in care-seeking, have been conducted in a number of countries [23–

30]. In Indonesia, a diverse country of more than 249 million people and 17,000 islands, 

divided into 34 provinces [31,32], there is a wide variety of healthcare options. These 

include government and private hospitals, government clinics (puskesmas), private doctors, 

pharmacies, and traditional healers (dukuns). Factors associated with healthcare-seeking 

behaviors include age and socioeconomic status, access to different facilities, and perceived 

severity of illness [33,34]. Understanding healthcare-seeking behaviors for respiratory 

illness can help improve estimations of disease burden as well as public health interventions 

to control respiratory disease in Indonesia.
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The objective of this study was to describe healthcare-seeking behaviors for respiratory 

illnesses in two communities located in the western part of the main island of Java, 

Indonesia, and to explore the factors that affect care seeking. The two sites were selected to 

provide both urban (East Jakarta) and rural (Bogor) representation.

2. Materials and methods

2.1. Study population and survey design

This cross-sectional study was conducted in two areas: East Jakarta Municipality of Jakarta 

Capital City (DKI Jakarta) and Bogor District in West Java (Fig. 1). East Jakarta represents 

an urban area with a population density of 14,304 people/km2 [35], and is one of six districts 

that make up DKI Jakarta. Bogor District represents a rural area with a population density of 

1621 people/km2 [36]. It is one of the 26 districts in West Java province.

Households were selected for enrollment through a multistage design (Fig. 2). First, seven 

subdistricts were selected from East Jakarta because of their proximity to active influenza 

surveillance activities, and seven subdistricts were selected from Bogor District through a 

probability proportionate to size method. In each selected subdistrict, nine neighborhood 

clusters were chosen using the same probability proportionate to size method. Finally, 20 

households were selected per cluster using simple random sampling, for a total of 1260 

households (7 subdistricts × 9 clusters × 20 households) per district, and 2520 households 

overall. If an adult household member was not available or did not consent to participate, the 

nearest household was contacted for recruitment into the study. This sample size was 

designed to capture all-age respiratory hospitalizations for each district within the past 12 

months.

2.2. Data collection and analysis

For each enrolled household, the adult member who self-identified as the most 

knowledgeable about the health conditions of household members was interviewed. Face-to-

face interviews were conducted in each household by trained interviewers using a structured 

questionnaire in the Indonesian language (Bahasa Indonesia) or local language (Bahasa 
Sunda). Key data collected included demographic details on all household members, as well 

as recent medically attended acute illnesses (over the previous 2 weeks) and hospitalizations 

(over the previous 12 months). Additionally, respondents were asked about general care-

seeking behavior and barriers to seeking care for mild and severe acute respiratory illnesses.

Survey data were reviewed for completeness and double entered into EpiData version 3.1 

(Epi-Data Association, Odense, Denmark), and data analysis was performed using IBM 

SPSS Statistics 19 (IBM Co., Somers, NY, USA). District-level population-normalized 

weights, based on the sampling design used, were calculated and used for all analyses; 

results reported are the weighted estimates (both counts and percentages). Recent illnesses 

were classified as respiratory based on a report of one or more acute respiratory symptoms: 

cough, sore throat, runny nose, nasal congestion, chest pain while breathing, difficulty 

breathing, shortness of breath, or a physician diagnosis as pneumonia/respiratory infection. 

Recent respiratory illnesses were classified as severe if they reported cough or sore throat as 
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well as difficulty breathing, shortness of breath, or chest pain while breathing. 

Hospitalizations were also classified as respiratory if they included any of the symptoms 

listed above. Respiratory hospitalizations that included chronic lung disease/tuberculosis 

were classified as chronic, while all other respiratory hospitalizations were considered acute. 

Statistical comparisons were performed by Chi-square and Mann–Whitney U (2-sample 

median) tests. Human participant review for the study was conducted and approved by the 

Ethics Committee of the Faculty of Public Health, Universitas Indonesia, Depok, West Java, 

Indonesia, with additional approval by the Centers for Disease Control and Prevention 

Institutional Review Board, Atlanta, GA, USA.

3. Results

From February 8, 2012 to March 1, 2012, individuals from 2520 households were 

interviewed, 1260 households per district. These households included 11,326 residents: 5533 

in East Jakarta and 5793 in Bogor. Twelve percent of households recruited for the study 

declined to participate; refusal was higher in East Jakarta than Bogor (19% vs. 4%). Survey 

respondents were most commonly the spouse of the head of household; respondents were 

slightly younger in East Jakarta than in Bogor (median of 38 years vs. 45 years, p < 0.001; 

Table 1). East Jakarta households had higher levels of education than those in Bogor, with 

32% reporting at least one individual attending academy/university as compared to 12% of 

households in Bogor (p < 0.001). Travel time to nearest health facilities was significantly 

shorter in East Jakarta (p < 0.001), except for dukuns, which had the shortest median travel 

time of any facility at 5–7 min. Hospitals were the facility type with the longest median 

travel time (15 min in East Jakarta and 30 min in Bogor). Approximately half of all 

households reported someone who had been diagnosed with an underlying chronic health 

condition. The most frequently reported chronic health conditions included asthma, diabetes, 

and stroke or cerebrovascular accident. Asthma was the most common diagnosis in Bogor 

(8% of households) and diabetes was the most common diagnosis in East Jakarta (9% of 

households).

Within the 2 weeks prior to the survey, 403 individuals (4%) from 365 households (14% of 

households) had seen a healthcare provider for an episode of acute respiratory illness, and 40 

(10%) of these episodes were classified as severe (Table 2). Illnesses among those aged ≥65 

years were more frequently severe than those in younger age groups (7/23 episodes, or 30%, 

among those ≥65 years vs. 33/380 episodes, 9%, among those <65 years). Children younger 

than 5 years were more likely to have recent illnesses with respiratory symptoms, as 

compared to other age groups combined (p < 0.001). Government and private clinics were 

the most commonly reported providers for all respiratory episodes, including severe illness, 

among all age groups.

In the previous 12 months, 362 individuals [3%, 95% confidence interval (CI) 3–4%] had a 

reported hospitalization, although this percentage was higher among adults aged ≥65 years 

(Table 3). Overall, respiratory hospitalizations accounted for 45 of 382 (12%) admissions, 

although its relative contribution to total hospitalizations was highest among extremes of age 

(23% of admissions among children aged <18 years and 18% of admissions among adults 

≥65 years). The majority of all-cause (238/362, 62%) admissions were to private hospitals, 
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while respiratory hospitalizations were more frequently admitted to public hospitals (24/45, 

53%). East Jakarta residents were more likely than Bogor residents to use a public facility: 

47% of reported all-cause admissions in East Jakarta were to public hospitals vs. 24% of all-

cause admissions in Bogor (p < 0.001), with similar district-level trends for respiratory 

admissions. Sixty percent of individuals (95% CI: 55–65%) sought medical care before 

hospitalization, with median time from onset to admission of 2 days for all-cause admissions 

and 3 days for respiratory admissions, and no difference in this time to care-seeking by 

education level. The median length of stay was 4 days for both all-cause and respiratory 

hospitalizations.

When asked about general healthcare seeking behavior for mild respiratory illnesses, 39% of 

households sought care at a health facility, 30% received only home care, and 31% obtained 

medicine from a pharmacy or shop for self-treatment. Among households who used health 

facilities, 87% sought care at a primary health center, while 13% went immediately to 

hospital (5% of all households). Households in East Jakarta that used health facilities were 

more likely than those in Bogor to do so within the first 2 days of illness (84% vs. 60%, 

respectively, p < 0.001), with quality of medicines and accessibility listed as the most 

common factors influencing health facility selection. Reasons for not seeking care most 

commonly included not feeling sick enough or improving without any treatment.

Almost half (47%) of households reported that they treated severe respiratory illnesses at 

home, with 24% receiving only home care, and an additional 23% obtaining medicine from 

pharmacy or shop. An equal percentage (47%) sought care at a health facility: 37% at a 

health clinic, 10% at a hospital, and the remaining 6% sought care elsewhere, such as a 

traditional healer. There were no differences in care-seeking by education level, either 

overall or by district. Among those seeking care, quality and cost of medicines were the 

most common factors in health facility selection. Reasons for deciding not to go to hospital 

include perceived lower severity of illness or a preference to manage severe illness at home, 

with or without treatment from pharmacy, or to visit a government or private clinic.

4. Discussion

In the two communities surveyed, illnesses were prevalent during the survey period, with 

14% of households reporting recent respiratory illness requiring a visit to any healthcare 

provider during the prior two weeks. Respiratory hospitalizations, however, were not 

common, with <1% of individuals having been hospitalized for respiratory causes in the past 

year. Instead, many reported respiratory illnesses were managed through self-treatment at 

home or at an outpatient clinic. Among those that were admitted to hospital, private facilities 

were more commonly used and time of onset to time of admission was typically short (≤3 

days). East Jakarta residents were twice as likely to be admitted to a government-based 

hospital (vs. a private hospital) as Bogor residents. Among those seeking care at hospitals, 

cost and quality of care were listed as key factors in facility selection. Despite the relatively 

short time from onset to admission, the majority of individuals sought care at outpatient 

clinics before hospitalization.
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These findings highlight the variety of health-care options available in this part of Indonesia, 

and suggest that over half of patients with severe acute respiratory illness in these 

communities are not seen at a formal health facility, and instead receive care at home, 

pharmacy, or traditional healer. This is consistent with the findings of the Indonesian 

National Socioeconomic Survey, which show that only a small proportion of the population 

was hospitalized in the past 12 months (2.9% nationwide and 3.2% in Jakarta) [33]. Among 

those who are admitted to hospital, however, the short median time from onset to admission 

and high care seeking before hospitalization suggest that although hospitalization for 

respiratory illness was uncommon among the study population, those that did seek care did 

so relatively quickly.

The higher proportion of hospitalizations at public facilities among East Jakarta residents vs. 

Bogor residents highlights additional variability in care seeking by district that may be 

driven by multiple factors, including socioeconomic status (SES), access and distance to 

different care options, as well as cost and patient-perceived quality of treatment. While we 

did not collect household indicators of wealth, the significantly higher education level of 

East Jakarta households compared to Bogor households may be a proxy of higher SES in 

this community. Clinical criteria for admission of a patient may also vary between public 

and private hospitals. Data from the National Socioeconomic Survey show that across 

Indonesia, the volume of patients hospitalized in public hospitals is almost equal to that in 

private hospitals [33], although this survey did not account for variability in care-seeking at 

the district level. One important issue related to care-seeking patterns in these communities 

and throughout Indonesia is the recent policy of Universal Health Coverage, or Jaminan 
Kesehatan Nasional [37]. This policy, which took effect in 2014, ensures that both public 

and private healthcare services are available to individuals who need them free of charge, 

and encourages early care seeking at Puskesmas-level clinics.

These results are consistent with a recent study of healthcare-seeking among confirmed 

human cases of HPAI A (H5N1) virus infection in Indonesia, which identified no delay in 

care-seeking among the study population [21], although our questions on respiratory illness 

were not limited to any specific respiratory pathogen. Our findings are also consistent with 

HUS surveys in Kenya and Guatemala, which found that a large fraction of clinically 

defined pneumonia cases did not result in hospitalization [23,27,29]. In Guatemala, in 

contrast to the current findings, the majority of hospitalizations were at government hospitals 

[29]. In contrast to the current findings, an HUS conducted in Thailand during 2002–2003 

found that 80% of all reported pneumonia cases sought some form of care at a hospital [25]. 

These differences may be due to population-level disparities in access to care at hospitals 

between these settings, and highlight the need for local data to understand healthcare 

seeking patterns.

There are several limitations to this study. Although these findings describe both urban and 

rural households, they are only from communities in Western Java during a time of year 

when respiratory viruses are most prevalent, and therefore may not be representative of other 

regions in Indonesia or of annual averages for recent respiratory illness. Although the 

sampling strategy was designed to obtain a representative sample of the study areas, there 

may be some differences between the households that agreed to participate and those that 
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refused, such as socioeconomic status or other factors. Also, the sampling approach was 

slightly different in the two districts, limiting our ability to conduct a more robust cluster 

survey analysis, which may have more accurately depicted the uncertainty around each of 

the estimates and reduced the significance of some of the district-level differences. Further, 

all data on illness and care-seeking behavior, including illness severity, were based on self-

report, rather than on medical records. Data were also collected from only one respondent 

per household, and are subject to participants’ knowledge of and ability to recall the relevant 

information. Interviewers sought primary caregivers within a household to improve 

knowledge of others’ illnesses, and timeframes for any respiratory illness were limited to 2 

weeks prior to the HUS interview in order to minimize the potential for reduced recall. 

While hospitalizations were considered a major event and therefore more easily recalled 

over a longer period, some of the details related to hospitalizations, such as admission dates 

and reasons for hospitalization, may not have been recalled. Additionally, although the 

impact of respiratory illness is most pronounced among the extremes of age, small sample 

sizes for some analyses limit our power in assessing these patterns.

5. Conclusions

Public health programs targeting respiratory disease in Indonesia (particularly in Western 

Java) should account for care beyond that which is received at public hospitals and 

puskesmas, since many sick individuals seek care at private facilities, or receive informal 

treatment at home, with important differences by age group. Research efforts to describe the 

epidemiological and economic impact of influenza viruses and other causes of acute 

respiratory illness of public health importance should also include care sought at private 

facilities and nonmedically attended disease, in order to capture the true burden of illness in 

these communities. To provide further context for these findings, etiological studies should 

be conducted to identify respiratory pathogens responsible for treatable or vaccine-

preventable severe acute respiratory disease in this region. This information could then be 

used to help guide prevention and control activities.

Acknowledgments

The authors would like to thank Yudarini and colleagues at the Center for Health Research, Universitas Indonesia 
for their contributions in data collection and study coordination, and Kendra Chittenden for her contributions to the 
study design and implementation. This work was supported by the United States Agency for International 
Development, under the auspices of the Strategies Against Flu Emergence (SAFE) project, managed by 
Development Associates International (DAI).

References

1. National Institute of Health Research and Development MoHoI. [Accessed 4 March 2016] 
Penyajian Pokok-Pokok Hasil Riset Kesehatan Dasar 2013 (Key Finding of Basic Health Research 
Indonesia 2013). 2013. [cited 2013 Nov 18]; Available from: http://terbitan.litbang.depkes.go.id/
penerbitan/index.php/blp/catalog/book/48[in Indonesian]

2. Talbot HK, Falsey AR. The diagnosis of viral respiratory disease in older adults. Clin Infect Dis. 
2010; 50(12):747–51. [PubMed: 20121411] 

3. Yusanti M, Khairsyaf O, Medison I. Viral co-infection in community acquired pneumonia (CAP): a 
cross sectional study. J Respirol Indonesia. 2013; 33(12):110–6. [in Indonesian, English abstract]. 

Praptiningsih et al. Page 7

J Epidemiol Glob Health. Author manuscript; available in PMC 2017 December 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://terbitan.litbang.depkes.go.id/penerbitan/index.php/blp/catalog/book/48
http://terbitan.litbang.depkes.go.id/penerbitan/index.php/blp/catalog/book/48


4. Sutanto A, Gessner BD, Djlantik I, Steinhoff M, Murphy H, Nelson C, et al. Acute respiratory 
illness incidence and death among children under two years of age on Lombok Island, Indonesia. 
Am J Trop Med Hyg. 2002; 66(12):175–9. [PubMed: 12135290] 

5. Vathanophas K, Sangchai R, Raktham S, Pariyanonda A, Thangsuvan J, Bunyaratabhandu P, et al. A 
community-based study of acute respiratory tract infection in Thai children. Rev Infect Dis. 1990; 
12(Suppl 8):S957–65. [PubMed: 2270418] 

6. Tupasi TE, de Leon LE, Lupisan S, Torres CU, Leonor ZA, Sunico ES, et al. Patterns of acute 
respiratory tract infection in children: a longitudinal study in a depressed community in Metro 
Manila. Rev Infect Dis. 1990; 12(Suppl 8):S940–9. [PubMed: 2270416] 

7. Selwyn BJ. The epidemiology of acute respiratory tract infection in young children: comparison of 
findings from several developing countries. Coordinated Data Group of BOSTID Researchers. Rev 
Infect Dis. 1990; 12(Suppl 8):S870–88. [PubMed: 2270410] 

8. Takahashi K, Suzuki M, Minh le N, Anh NH, Huong LT, Son TV, et al. The incidence and aetiology 
of hospitalised community-acquired pneumonia among Vietnamese adults: a prospective 
surveillance in Central Vietnam. BMC Infect Dis. 2013; 13(Suppl 8):296. [PubMed: 23815298] 

9. Wong CM, Peiris JS, Yang L, Chan KP, Thach TQ, Lai HK, et al. Effect of influenza on 
cardiorespiratory and all-cause mortality in Hong Kong, Singapore and Guangzhou. Hong Kong 
Med J. 2012; 18(Suppl 2):8–11. [PubMed: 22311353] 

10. Simmerman JM, Chittaganpitch M, Levy J, Chantra S, Maloney S, Uyeki T, et al. Incidence, 
seasonality and mortality associated with influenza pneumonia in Thailand: 2005–2008. PLoS 
One. 2009; 4(Suppl 2):e7776. [PubMed: 19936224] 

11. Almirall J, Bolibar I, Vidal J, Sauca G, Coll P, Niklasson B, et al. Epidemiology of community-
acquired pneumonia in adults: a population-based study. Eur Resp J. 2000; 15(Suppl 2):757–63.

12. Bhat N, Wright JG, Broder KR, Murray EL, Greenberg ME, Glover MJ, et al. Influenza-associated 
deaths among children in the United States, 2003–2004. New Engl J Med. 2005; 353(Suppl 2):
2559–67. [PubMed: 16354892] 

13. Mohan A, Chandra S, Agarwal D, Guleria R, Broor S, Gaur B, et al. Prevalence of viral infection 
detected by PCR and RT-PCR in patients with acute exacerbation of COPD: a systematic review. 
Respirology. 2010; 15(Suppl 2):536–42. [PubMed: 20415983] 

14. Neuzil KM, Reed GW, Mitchel EF, Simonsen L, Griffin MR. Impact of influenza on acute 
cardiopulmonary hospitalizations in pregnant women. Am J Epidemiol. 1998; 148(Suppl 2):1094–
102. [PubMed: 9850132] 

15. Van Kerkhove MD, Vandemaele KA, Shinde V, Jaramillo-Gutierrez G, Koukounari A, Donnelly 
CA, et al. Risk factors for severe outcomes following 2009 influenza A (H1N1) infection: a global 
pooled analysis. PLoS Med. 2011; 8(Suppl 2):e1001053. [PubMed: 21750667] 

16. Patel D, Shibata T, Wilson J, Maidin A. Challenges in evaluating PM concentration levels, 
commuting exposure, and mask efficacy in reducing PM exposure in growing, urban communities 
in a developing country. Sci Total Environ. 2016; 543(Pt A):416–24. [PubMed: 26599141] 

17. Shibata T, Wilson JL, Watson LM, LeDuc A, Meng C, Ansariadi, et al. Childhood acute respiratory 
infections and household environment in an Eastern Indonesian urban setting. Int J Environ Res 
Public Health. 2014; 11(12):12190–203. [PubMed: 25429685] 

18. Sedyaningsih ER, Isfandari S, Setiawaty V, Rifati L, Harun S, Purba W, et al. Epidemiology of 
cases of H5N1 virus infection in Indonesia, July 2005–June 2006. J Infect Dis. 2007; 196(12):
522–7. [PubMed: 17624836] 

19. Kandun IN, Tresnaningsih E, Purba WH, Lee V, Samaan G, Harun S, et al. Factors associated with 
case fatality of human H5N1 virus infections in Indonesia: a case series. Lancet. 2008; 372(12):
744–9. [PubMed: 18706688] 

20. World Health Organization. [Accessed 17 February 2016] Cumulative number of confirmed human 
cases of avian influenza A (H5N1) reported to WHO, 2003–2015. 2015. Available from: http://
www.who.int/influenza/human_animal_interface/H5N1_cumulative_table_archives/en/

21. Adisasmito W, Aisyah DN, Aditama TY, Kusriastuti R, Trihono Suwandono A, et al. Human 
influenza A H5N1 in Indonesia: health care service-associated delays in treatment initiation. BMC 
Public Health. 2013; 13(12):571. [PubMed: 23786882] 

Praptiningsih et al. Page 8

J Epidemiol Glob Health. Author manuscript; available in PMC 2017 December 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.who.int/influenza/human_animal_interface/H5N1_cumulative_table_archives/en/
http://www.who.int/influenza/human_animal_interface/H5N1_cumulative_table_archives/en/


22. Kosasih H, Nurhayati Roselinda, Klimov A, Xiyan X, Lindstrom S, et al. Surveillance of influenza 
in Indonesia, 2003–2007. Influenza Other Respir Viruses. 2013; 7(12):312–20. [PubMed: 
22804910] 

23. Breiman RF, Olack B, Shultz A, Roder S, Kimani K, Feikin DR, et al. Healthcare-use for major 
infectious disease syndromes in an informal settlement in Nairobi, Kenya. J Health Popul Nutr. 
2011; 29(12):123–33. [PubMed: 21608421] 

24. Burton DC, Flannery B, Onyango B, Larson C, Alaii J, Zhang X, et al. Healthcare-seeking 
behaviour for common infectious disease-related illnesses in rural Kenya: a community-based 
house-to-house survey. J Health Popul Nutr. 2011; 29(12):61–70. [PubMed: 21528791] 

25. Chamany S, Burapat C, Wannachaiwong Y, Limpakarnjanarat K, Premsri N, Zell ER, et al. 
Assessing the sensitivity of surveillance for pneumonia in rural Thailand. Southeast Asian J Trop 
Med Public Health. 2008; 39(12):549–56. [PubMed: 18564697] 

26. Clara W, Armero J, Rodriguez D, de Lozano C, Bonilla L, Minaya P, et al. Estimated incidence of 
influenza-virus-associated severe pneumonia in children in El Salvador, 2008–2010. Bull World 
Health Organ. 2012; 90(12):756–63. [PubMed: 23109743] 

27. Deutscher M, Beneden CV, Burton D, Shultz A, Morgan OW, Chamany S, et al. Putting 
surveillance data into context: the role of health care utilization surveys in understanding 
population burden of pneumonia in developing countries. J Epidemiol Glob Health. 2012; 2(12):
73–81. [PubMed: 23856423] 

28. Jordan HT, Prapasiri P, Areerat P, Anand S, Clague B, Sutthirattana S, et al. A comparison of 
population-based pneumonia surveillance and health-seeking behavior in two provinces in rural 
Thailand. Int J Infect Dis. 2009; 13(12):355–61. [PubMed: 18977679] 

29. Lindblade KA, Johnson AJ, Arvelo W, Zhang X, Jordan HT, Reyes L, et al. Low usage of 
government healthcare facilities for acute respiratory infections in Guatemala: implications for 
influenza surveillance. BMC Public Health. 2011; 11(12):885. [PubMed: 22111590] 

30. Moisi JC, Nokes DJ, Gatakaa H, Williams TN, Bauni E, Levine OS, et al. Sensitivity of hospital-
based surveillance for severe disease: a geographic information system analysis of access to care in 
Kilifi district, Kenya. Bull World Health Organ. 2011; 89(12):102–11. [PubMed: 21346921] 

31. Badan Pusat Statistic (Statistic Indonesia). Population of Indonesia, result of population census 
2010. Jakarta, Indonesia: BPS – Statistic Indonesia; 2010. [cited 2013 Sep 10]; Available from: 
http://www.bps.go.id/hasil_publikasi/pddk_ind_sp2010/index.html?pageNumber=4[in Indonesian] 
[Accessed 17 February 2016]

32. European Commission. Information on Indonesia. ASEM Development conference II: towards an 
Asia-Europe partnership for sustainable development; 26–27 May 2010; Yogyakarta, Indonesia. 
2010. 

33. Lestari Handayani SS, Ma’ruf NA, Hapsari D. Pola Pencarian Pengobatan di Indonesia (Health 
Seeking Behavior Pattern in Indonesia) Buletin Penelitian Kesehatan (Bulletin of Health 
Research). National Institute of Health Research and Development. 2003; 33(1):33–47. Available 
from: http://ejournal.litbang.depkes.go.id/index.php/BPK/article/view/2055/1217. [in Indonesian]. 

34. Abubakar A, Van Baar A, Fischer R, Bomu G, Gona JK, Newton CR. Socio-cultural determinants 
of health-seeking behaviour on the Kenyan coast: a qualitative study. PLoS One. 2013; 
8(12):e71998. [PubMed: 24260094] 

35. Badan Pusat Statistic (Statistic Indonesia) Provinsi DKI Jakarta. [Accessed 17 February 2016] 
PROVINSI DKI JAKARTA PER KAB/KOTA TAHUN 2010. 2013. [cited 2013 Sep 18]; Available 
from: http://jakarta.bps.go.id/index.php?
bWVudT0xNSZwYWdlPWRhdGEmc3ViPSZpZD0xMSZpZHdpbD0mc29ydD03MQ==[in 
Indonesian]

36. Badan Pusat Statistic (Statistic Indonesia) Provinsi Jawa Barat. [Accessed 17 February 2016] Luas 
Wilayah, Jumlah Penduduk, Kepadatan Penduduk dan Persentase Total Penduduk Menurut 
Kabupaten/Kota di Jawa Barat Tahun. 2011. [cited 2013 Sep 18]; Available from: http://
jabar.bps.go.id/subyek/luas-wilayah-jumlah-penduduk-kepadatan-penduduk-dan-persentase-total-
penduduk-menurut[in Indonesian]

37. Indonesia strides towards universal health care. Lancet. 2014; 383(12):2. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/?term=24388296. 

Praptiningsih et al. Page 9

J Epidemiol Glob Health. Author manuscript; available in PMC 2017 December 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.bps.go.id/hasil_publikasi/pddk_ind_sp2010/index.html?pageNumber=4
http://ejournal.litbang.depkes.go.id/index.php/BPK/article/view/2055/1217
http://jakarta.bps.go.id/index.php?bWVudT0xNSZwYWdlPWRhdGEmc3ViPSZpZD0xMSZpZHdpbD0mc29ydD03MQ==
http://jakarta.bps.go.id/index.php?bWVudT0xNSZwYWdlPWRhdGEmc3ViPSZpZD0xMSZpZHdpbD0mc29ydD03MQ==
http://jabar.bps.go.id/subyek/luas-wilayah-jumlah-penduduk-kepadatan-penduduk-dan-persentase-total-penduduk-menurut
http://jabar.bps.go.id/subyek/luas-wilayah-jumlah-penduduk-kepadatan-penduduk-dan-persentase-total-penduduk-menurut
http://jabar.bps.go.id/subyek/luas-wilayah-jumlah-penduduk-kepadatan-penduduk-dan-persentase-total-penduduk-menurut
http://www.ncbi.nlm.nih.gov/pubmed/?term=24388296
http://www.ncbi.nlm.nih.gov/pubmed/?term=24388296


Fig. 1. 
Map of two study sites, West Java, Indonesia.
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Fig. 2. 
Flow chart of study sampling design, by district.
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