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EXECUTIVE SUMMARY 

Diarrhea, malaria, and acute respiratory infection (ARI) are among the leading causes of 

child mortality worldwide, with the greatest burden concentrated in developing countries. Child 

mortality has declined in recent years as a result of socioeconomic development and affordable 

and effective prevention and treatment options, yet many countries in Asia and Africa are not on 

track to meet Millennium Development Goal (MDG) 4—to reduce child mortality by two-thirds 

by 2015. Although evidence suggests that an increase in targeted interventions can accelerate child 

survival, a strong health care system is a necessary prerequisite for sustained reductions in 

preventable child deaths.  

An investigation into commonalities across countries and regions is needed to understand 

trends in treatment-seeking behavior and how sociodemographic and cultural factors interact to 

influence treatment-seeking modalities. This information will strengthen efficient delivery of care 

across all levels of the health system. Although many studies have documented barriers to 

accessing quality care, systematic analysis of these barriers is lacking. Yet large amounts of data 

are currently available (1) to identify and quantify the major barriers hindering access to quality 

care, and (2) to specify where these barriers are most prominent, relative to health care needs at 

the subnational level.  

This analysis used 258 publically-available datasets from nationally-representative 

household surveys that included individual-level information on treatment-seeking for diarrhea, 

fever, and the symptoms of ARI. The surveys were conducted between 2000 and 2013 and came 

from three sources: Demographic and Health Surveys (DHS), Malaria Indicator Surveys (MIS), 

and Multiple Indicator Cluster Surveys (MICS). Each survey included information on treatment 

seeking for children under age 5, based on reports of the child’s mother or caregiver. For this 

analysis, the survey datasets provided information on treatment seeking for a total of 1,922,225 

children under age 5. The purpose of this paper is as follows: 

1. To assess trends in treatment seeking for diarrhea, fever, and symptoms of ARI among 

children under age 5, across countries and regions, using nationally-representative, 

cross-sectional survey datasets (2000-2013) 
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2. To identify individual, household, and community factors influencing treatment 

seeking for diarrhea, fever, and symptoms of ARI among children under age 5, at the 

country and regional level 

3. To perform a meta-analysis at the subregional level to understand factors related to 

treatment seeking for diarrhea, fever, and symptoms of ARI among children under 

age 5. 

Most of the subregions covered in this analysis showed substantial variation between 2000 

and 2013 in treatment seeking for the three childhood illnesses: diarrhea, fever, and symptoms of 

ARI. There was no consistent upward trend in treatment-seeking behavior. The results of the 

analysis—which explored both barriers to and facilitators of treatment seeking for childhood 

illness—were, for the most part, in the expected directions. The analysis for Zambia and Malawi 

supports previous research showing that access to treatment, as measured by distance from the 

nearest health facility, is strongly correlated with whether treatment is received.  

Several conclusions can be drawn from the results of this study. First, between 2000 and 

2013, there was considerable variation across countries and regions in progress toward 

improvements in treatment seeking and access to health care for childhood illnesses. Second, many 

factors act as barriers to treatment seeking and accessing treatment for young children with 

diarrhea, fever, and the symptoms of ARI. These factors include mother’s level of education, 

household wealth status, and distance from the nearest health facility. Children of mothers with 

little or no education, children living in households that are in the lowest wealth quintiles, and 

children who live far from the nearest health facility are less likely to be taken for treatment when 

sick than other children. Third, health systems need to be strengthened to improve access to high 

quality and appropriate health services for childhood illnesses. Finally, the data indicate that efforts 

to improve access to health care, such as the ongoing scale-up of community case management, 

need to focus on less-educated mothers in low income households in rural areas to have the greatest 

program impact.  
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1. INTRODUCTION 

Diarrhea, malaria, and acute respiratory infection (ARI) are the leading causes of child 

mortality across most regions of the world, with the greatest burden concentrated in low- and 

middle-income countries [1, 2]. While child mortality has been declining in recent years, as a result 

of socioeconomic development and increasing access to effective new-born and child survival 

interventions, many countries in Asia and Africa are not on track to meet Millennium Development 

Goal (MDG) 4—to reduce child mortality by two-thirds by 2015 [1-3]. While there is evidence 

suggesting that an increase in targeted interventions can accelerate child survival [4-6], a strong 

health care system is a necessary prerequisite for sustained reductions in preventable child deaths.  

Ensuring prompt diagnosis and appropriate management of diarrhea, malaria (fever), and 

ARI is crucial for reducing morbidity and mortality among young children. Although an estimated 

43% of fevers among children under age 5 in Africa are due to malaria, only 28% of these children 

were taken for treatment to a public health facility, and only 20% received an anti-malarial drug 

within 24 hours of onset of symptoms (during the period before rapid diagnostic tests for malaria) 

[7]. Additionally, in many low income countries, few children receive appropriate treatment for 

symptoms of diarrhea and ARI. For example, coverage of oral rehydration salts (ORS), used in the 

treatment of diarrhea, was 35% globally between 2008 and 2012. At the same time, while globally 

78% of children with symptoms of ARI were taken to a health care provider, coverage is only 43% 

in low income countries [8]. Less than 30% of children under age 5 with symptoms of ARI in low 

income countries received antibiotics. It is likely that many children are not taken for treatment at 

all, making surveillance and disease management difficult in these countries. To meet MDG 4, all 

cases of diarrhea, fever, and symptoms of ARI must be diagnosed and treated. The main challenge 

is delivering these interventions at scale within the context of sometimes fragile health care 

systems [9]. 

Current policy focuses on providing prompt and effective access to treatment of childhood 

illnesses. The success of this policy hinges on a family’s decisions regarding (1) whether to access 

health care and (2) where to seek health care. These decisions are largely determined by availability 

of health care services but also by social and economic factors, such as religious and cultural 

norms, cost of seeking health care, and acceptability of treatment practices [10]. Barriers to 

accessing the formal health system result from a lack of availability, affordability, or acceptability.  
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Individual sociocultural factors play an important role in the decision to seek treatment for 

common childhood illnesses. These factors have been examined in a variety of settings. In 

communities less familiar with the formal health sector, treatment delays often result from low 

treatment seeking for childhood illnesses. This pattern is due to a number of factors including 

limited understanding of disease causation, symptomology, and severity of illness. Delays in 

treatment seeking have also been shown to result from lack of understanding of disease etiologies 

and cultural traditions that prescribe seeking treatment first from nonmedical traditional 

healers [11]. 

Many qualitative studies have examined care-seeking patterns for childhood illness such 

as diarrhea [12], malaria [13], and symptoms of ARI [14]. These studies collectively identify a 

range of individual and contextual factors that influence treatment-seeking behavior: cultural 

beliefs and illness perceptions, severity of illness, location, gender, wealth, and treatment cost [10]. 

These studies conclude that the decision to initiate treatment seeking outside the home is a dynamic 

process characterized by uncertainty and debate. However, few of the studies offer a 

comprehensive quantitative framework for understanding treatment-seeking behavior for 

childhood illness.  

Quantitative studies have concluded that improvements in education may be associated 

with seeking care in public health clinics, as opposed to informal drug shops or use of home 

remedies [15, 16]. The persistence of illness is a primary driver for whether treatment is sought for 

diarrhea or symptoms of ARI. For all three diseases, access to treatment seeking is often hindered 

in other, more fundamental ways. Costs—user fees, lost work time, travel expenses—are 

frequently the primary factor determining health care utilization and the greatest barrier to 

accessing prompt and effective care [9]. Numerous studies have documented a strong relationship 

between low household wealth status, inadequate treatment seeking for fever, and overall lack of 

access to prompt and effective treatment of malaria [17]. The inability to gain access to health 

services is often a direct result of poverty [18].  

Numerous small-scale studies have shown that distance from the nearest health facility acts 

as a significant barrier to seeking and accessing care for childhood illnesses. Distance can be a 

barrier because of the direct cost of travel to the health facility and the indirect cost of time lost 

during travel to the facility [19-23]. However, research has shown that other factors may supersede 
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distance from the nearest facility, including facility characteristics, cost of services, and perceived 

quality of services at the facility [24, 25]. Assessing distance from the nearest health facility 

requires that all facilities be listed and geocoded, which is relatively rare at the national level in 

developing countries. We were unable to identify any studies at the national level that 

quantitatively assess the association between distance from the nearest health facility and 

treatment-seeking behavior for childhood illnesses.  

Study Objectives 

An investigation into commonalities across countries and regions is needed to understand 

trends in treatment-seeking behavior and how socioeconomic, cultural, behavioral, and contextual 

factors interact to influence treatment seeking for the major childhood illnesses of diarrhea, malaria 

(fever), and ARI. This information will strengthen the delivery of care across all levels of the health 

system. While many individual studies have documented factors that are barriers to treatment 

seeking and accessing care, we identified no systematic analyses of these factors in the published 

literature. Large amounts of data currently available from nationally-representative household 

surveys can now be used to identify and quantify individual, household, and community factors 

influencing treatment seeking for childhood illnesses.  

Using available population-based data, the purpose of this paper is as follows: 

1. To assess trends in treatment seeking for diarrhea, fever, and symptoms of ARI among 

children under age 5, across countries and regions, using nationally-representative, 

cross-sectional survey datasets (2000-2013) 

2. To identify individual, household, and community factors influencing treatment 

seeking for diarrhea, fever, and symptoms of ARI among children under age 5, at the 

country and regional level; and  

3. To perform a meta-analysis at the subregional level to understand factors related to 

treatment seeking among children under age 5, for diarrhea, fever and symptoms of 

ARI.
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2. METHODS 

This analysis uses data from all publically-available, nationally-representative household 

surveys conducted between 2000 and 2013 that included individual-level information on 

treatment-seeking for diarrhea, fever, and symptoms of ARI. These surveys included the 

Demographic and Health Surveys (DHS), Malaria Indicator Surveys (MIS), and Multiple Indicator 

Cluster Surveys (MICS). Each survey included information on treatment seeking for children 

under age five based on responses of the child’s mother or caregiver to questions on the Woman’s 

Questionnaire. Although the questions about symptoms of childhood illness and treatment seeking 

were not identical between the DHS/MIS and the MICS, they are analyzed here in a standardized 

way. 

A total of 248 nationally-representative datasets (DHS, MICS, and MIS) were included in 

this analysis conducted between 2000 and 2013. The number of datasets available for analysis of 

each illness varied—diarrhea (118), fever (200), and symptoms of ARI (223). Child-level 

information on treatment seeking during the previous two weeks was available for 685,049 

children under age 5—diarrhea (151,607), fever (358,821), and symptoms of ARI (174,621). 

Datasets with more than 15% missing for treatment seeking for diarrhea, fever, and 

symptoms of ARI outcomes were excluded from the analysis. The analysis of treatment seeking 

for fevers included 193 datasets with 350,878 children under age 5 with a reported fever in the 

past two weeks. Many datasets only asked about treatment seeking for children who had both fever 

and symptoms of ARI and were thus excluded from this analysis. The analysis of treatment seeking 

for diarrhea included 116 datasets with 27,799 children under age five with reported diarrhea in 

the past two weeks. The MICS does not ask if treatment was sought for diarrhea, only if oral 

rehydration therapy was given, while the MIS does not ask about diarrhea at all; these datasets 

were not included in this analysis. The analysis of treatment seeking for symptoms of ARI included 

214 datasets with 151,607 children under age 5 with reported symptoms of ARI in the past two 

weeks. The MIS does not ask about symptoms of ARI, so these datasets were excluded from the 

analysis. Appendix B summarizes the prevalence of treatment seeking for diarrhea, fever, and 

symptoms of ARI in children under five for each survey.  
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2.1 Outcomes and Covariate Measures 

Treatment seeking for diarrhea, fever, and symptoms of ARI was defined as the proportion 

of children under age 5 (children <5) who experienced an episode of illness (diarrhea, fever, or 

symptoms of ARI) in the past two weeks, for whom treatment was sought from a formal public or 

private health facility. Symptoms and treatment seeking were based on responses given by the 

child’s mother/caregiver at the time of the interview. Symptoms of ARI in DHS and MIS datasets 

were defined as a cough, plus rapid breathing or shortness of breath. In MICS datasets, ARI was 

defined as above, plus cough in the chest. Formal public and private health facilities were defined 

as all public or private health clinics or any higher-level facility, plus community health workers. 

Places such as stores, shops, pharmacies, and traditional healers were not included as formal public 

or private health facilities.  

For assessing trends in barriers to treatment seeking and facilitators of treatment seeking 

by country, region, and year, several demographic variables were examined. These included 

survey year, child’s age, household wealth quintile, household residence (urban/rural), household 

size, mother’s age, and mother’s level of education. To make covariate point estimates amenable 

to a meta-analysis, the demographic variables were dichotomized based on the most pronounced 

cut points from analysis of their expanded categories. For example, child age in the logistic 

regression models was dichotomized as 0-23 (<24) months and 24-59 months; mother’s age was 

dichotomized as less than age 30 (<30) years and 30 or more (30+) years; mother’s education was 

dichotomized as no education/or only primary and secondary or higher; and household wealth 

quintiles were dichotomized as the two lowest quintiles (lowest and second) and the three highest 

quintiles (middle, fourth, and highest). 

2.2  Data Analyses 

Estimates of treatment seeking were produced for each survey dataset, and aggregate 

values were calculated for 15 of the 22 United Nations geographical subregions for which datasets 

were available (Figure 1). The analysis included 95% confidence intervals (CI), calculated using 

survey-weighted standard errors to account for clustering at the primary sampling unit (PSU) level.  
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Figure 1. Map of United Nations geographical subregions with datasets included in study 

 
Source: United Nations 

2.3  Assessment of Child, Mother, and Household Factors Associated with Treatment 

Seeking for Diarrhea, Fever, and Symptoms of ARI 

Random effects logistic regression models were used to assess child, mother, and 

household factors associated with treatment seeking for diarrhea, fever, and symptoms of ARI. 

The primary sampling unit (PSU) within each dataset was used as the random effect. The analysis 

was limited to children that had diarrhea, fever, or symptoms of ARI in the past two weeks. Each 

analysis was conducted at the dataset level with a common set of six covariates: (1) child sex, (2) 

child age, (3) mother’s age, (4) mother’s education, (5) residence (urban or rural), and (6) 

household wealth quintile. All the regression models were carried out in SAS. 

Results from the regression models for each outcome were then grouped by subregion—

UN subregions have been used in this study—and a random effects meta-analysis was conducted 

to assess common characteristics associated with treatment seeking in each subregion and globally. 

The meta-analysis was conducted in R using the DerSimonian-Laird random effects estimator 

option in the metan package. 
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2.4 Assessment of Trends in Treatment Seeking for Diarrhea, Fever, and Symptoms 

of ARI 

Trends over time were assessed for each country in which multiple datasets were available 

over time and each subregion, using locally-weighted regression (LOESS). Loess regression 

curves were estimated using the loess function in R. In loess regression the α parameter defines 

the span of the data included in calculation of the local slope as well as the weight given to closer-

versus-farther away points in the time series. The α parameter was varied between 0.5 and 2, where 

smaller values give greater weight to recent data trends. Statistical estimates of trends over time 

were produced for each outcome by subregion using a child-level logistic regression model with 

year as the primary covariate and controlling for socio-demographic factors across children. Forest 

plot figures were produced to illustrate which factors were associated with each of the three 

treatment-seeking outcomes, after controlling for year. 

2.5  Assessment of Distance from the Nearest Health Facility in Malawi and Zambia 

In Malawi and Zambia geo-coordinates of all public and private health care providers as of 

2010 were available. These coordinates were matched with the geo-coordinates of the primary 

sampling units in five survey datasets: Malawi 2004 DHS [26], Malawi 2010 DHS [27], Malawi 

2012 MIS [28], Zambia 2007 DHS [29], and Zambia 2010 MIS [30]. The datasets were pooled for 

this analysis, with the Primary Sampling Unit (PSU) used as the random effect. Euclidean distance 

between each PSU centroid and the nearest facility was estimated within ArcGIS.  

Following exploratory analysis, households were categorized into four distance categories:  

<1.9 km from the nearest facility; 1.9 km to 3.5 km from the nearest facility; 3.6 km to 5.8 km 

from the nearest facility; and >5.8 km from the nearest facility. Other covariates included in this 

analysis were child’s sex, child’s age (in years), mother’s age (categorized as <20 years, 20-29 

years, 30-39 years, and 40+ years), residence (urban or rural), and household wealth quintile. Type 

of facility attended and dataset were included as fixed effect control variables. It was hypothesized 

that the effect of distance from the nearest health facility might be modified by urban-rural 

residence. This interaction (distance x urban-rural) was tested and found to be non-significant; the 

analysis was therefore pooled across urban-rural areas.  
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The combined Malawi and Zambia (DHS and MIS) datasets comprise a total of 42,349 

children under age 5. The analysis of treatment seeking for diarrhea included three datasets with 

10,868 children under age 5 with reported diarrhea in the past two weeks. The analysis of treatment 

seeking for fever included four datasets with 8,953 children under age 5 with a reported fever in 

the past two weeks. The analysis of treatment seeking for symptoms of ARI included four datasets 

with 5,142 children under age 5 with reported symptoms of ARI in the past two weeks. The MIS 

did not ask about diarrhea and symptoms of ARI.
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3. RESULTS 

3.1 Trends in Treatment Seeking for Diarrhea, Fever, and Symptoms of ARI in Children 

by Subregions 

Appendix B presents the Loess regression and linear regression results for trends in 

treatment seeking for diarrhea, fever, and symptoms of ARI by subregions. Subregions with fewer 

than two survey datasets were not included. 

Trends in treatment seeking for diarrhea, fever, and symptoms of ARI between 2000 and 

2013 were highly variable by subregion. There was a significant increase in treatment seeking for 

diarrhea over this period in Western Africa (p=0.004), Eastern Africa (p=0.002), South-eastern 

Asia (p=0.026), and Western Asia (p=0.025); other regions saw no significant increase. For 

treatment seeking for fever, there was a significant increase in Western Africa (p=0.030) and 

marginally significant increases in South-eastern Asia (p=0.050) and Southern Africa (p=0.073) 

over this period; other regions saw no significant increase. For treatment seeking for symptoms of 

ARI, there was a marginally significant increase in South-eastern Asia (p=0.063), Western Asia 

(p=0.066), and Central America (p=0.072); other regions saw no significant increase.  

A more in-depth look between 2000 and 2013 indicates that among those subregions with 

a reasonable number of point estimates—Eastern Africa, Western Africa, South-eastern Asia, and 

South America—treatment seeking is highly variable by illness symptoms as well as subregion. 

Treatment seeking across countries in Eastern Africa ranged from 14% to 72% for symptoms of 

diarrhea, 18% to 100% for fevers, and 21% to 76% for symptoms of ARI, with a significant 

increase over this period in treatment seeking for diarrhea [Figure 2, Appendices A-D]. 

Treatment seeking across countries in Western Africa, between 2000 and 2013, ranged 

from 12% to 51% for symptoms of diarrhea, 19% to 74% for symptoms of fever, and 28% to 79% 

for symptoms of ARI, with a significant increase over this period in treatment seeking for diarrhea 

and fever [Figure 3, Appendices A-D]. Treatment seeking overall between 2000 and 2013 appears 

to have been slightly lower for symptoms of diarrhea, especially before 2005, compared with 

treatment seeking for fever and symptoms of ARI.  
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Figure 2. Trends in treatment seeking for diarrhea (A), fever (B), and symptoms of ARI (C) in East 
Africa, 2000-2013 

 
 
 

Figure 3. Trends in treatment seeking for diarrhea (A), fever (B), and symptoms of ARI (C) in West 
Africa, 2000-2013 

 
 

Treatment seeking across countries in South-eastern Asia between 2000 and 2013 appeared 

slightly higher (compared with Eastern and Western Africa), ranging from 22% to 72% for 

symptoms of diarrhea, 31% to 80% for fevers, and 37% to 90% for symptoms of ARI [Figure 4, 

A C B 

A C B 
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Appendices A-D]. There was a significant increase over this period in treatment seeking for 

diarrhea, and a marginally significant increase for fever and symptoms of ARI. Similar to Western 

Africa, treatment seeking overall between 2000 and 2013 appears to have been slightly lower in 

South-eastern Asia for diarrhea, compared with treatment seeking for fever and symptoms of ARI.  

Figure 4. Trends in treatment seeking for diarrhea (A), fever (B), and symptoms of ARI (C) in 
South-eastern Asia, 2000-2013 

 
 

Treatment seeking across countries in South America between 2000 and 2013 appeared to 

be higher than in the African regions and South-eastern Asia, ranging from 29% to 59% for 

diarrhea, 43% to 79% for fevers, and 48% to 83% for symptoms of ARI [Figure 5, Appendices A-

D]. Overall, treatment seeking in South America between 2000 and 2013 appears to have been 

slightly lower for diarrhea than for fever and symptoms of ARI.  

3.2  Meta-analysis of Predictors of Treatment Seeking for Diarrhea, Fever, and 

Symptoms of ARI by Subregions 

Appendix C presents results of subregional and global meta-analyses of predictors of 

treatment seeking for diarrhea, fever, and symptoms of ARI. Similar patterns emerged across 

subregions according to individual and household factors associated with treatment seeking. The 

patterns were similar across types of illness symptoms. 

  

A C B 
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Figure 5. Trends in treatment seeking for diarrhea (A), fever (B), and symptoms of ARI (C) in South 
America, 2000-2013 

 

 
 
3.2.1 Child’s age 

Diarrhea. Child’s age was a strong predictor of treatment seeking for diarrhea overall, 

with younger children more likely to have been brought for care than older children [Adjusted odds 

ratio AOR] (AOR=1.26, 95%, CI 1.22-1.31). This effect was noted across all regions with the 

exception of Southern Africa and Southern Europe (one survey - Albania), with the strongest effect 

in Northern Africa (AOR=1.59, 95% CI 1.40-1.80). 

Fever. Across all subregions, child’s age was a strong predictor of treatment seeking for 

fever as well, with younger children (<24 months) more likely to have been brought for care than 

older children (24-59 months) (AOR=1.28, 95% CI 1.25-1.32). The strongest effect of child’s age 

was seen in Southern Africa (AOR=1.55, 95% CI 1.29-1.88) and South America (AOR=1.44, 95% 

CI 1.35-1.54). 

Symptoms of ARI. Across all subregions, child’s age was a strong predictor of treatment 

seeking for symptoms of ARI, irrespective of fever, with younger children (<24 months) more 

likely to have been brought for care than older children (24-59 months) (AOR=1.34, 95% CI 1.29-

1.38). In the Caribbean, younger children (<24 months) were 1.3 times more likely to have been 

brought for care than older children (24-59 months) (AOR=1.32, 95% CI 1.20-1.44). Child’s age 

A C B 
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was also a significant predictor in Central Africa (AOR=1.22, 95% CI 1.12-1.33), Eastern Africa 

(AOR=1.36, 95% CI 1.26-1.47), Northern Africa (AOR=1.48, 95% CI 1.28-1.70), Southern Africa 

(AOR=1.47, 95% CI 1.26-1.72), and Western Africa (AOR=1.27, 95% CI 1.16-1.39). Younger 

age of child was a strong predictor in South America (AOR=1.59, 95% CI 1.49-1.70), in Central 

America (AOR=1.39, 95% CI 1.23-1.57), and a more moderate predictor in South-eastern Asia 

(AOR=1.17, 95% CI 1.01-1.36).  

3.2.2 Sex of child 

Diarrhea. Male children were more likely than female children to have been taken for care 

for diarrhea (AOR=1.07, 95% CI 1.04-1.09), but this effect was only significant in Northern Africa 

(AOR=1.26, 95% CI 1.12-1.41), Western Africa (AOR=1.13, 95% CI 1.07-1.19), and Southern 

Asia (AOR=1.14, 95% CI 1.01-1.27). 

Fever. Across all subregions, male children were slightly more likely than female children 

to have been taken for care for fever (AOR=1.05, 95% CI 1.03-1.07). Male children were 

significantly more likely to have been taken for care for fever in Central Africa (AOR=1.07, 95% 

CI 1.03-1.11), Northern Africa (AOR=1.17, 95% CI 1.04-1.31), Western Africa (AOR=1.07, 95% 

CI 1.03-1.10), South-eastern Asia (AOR=1.08, 95% CI 1.03-1.14), and Southern Asia (AOR=1.19, 

95% CI 1.11-1.28), but not in other regions. 

Symptoms of ARI. Across all subregions, male children were slightly more likely than 

female children to be taken for care for symptoms of ARI (AOR=1.06, 95% CI 1.03-1.09), but 

there was substantial variation by region. Child’s sex was not a significant predictor of treatment 

seeking for symptoms of ARI in most sub-regions, but males were more likely to have been taken 

for care in Northern Africa (AOR=1.42, 95% CI 1.22-1.66), South-eastern Asia (AOR=1.11, 95% 

CI 1.01-1.22), Southern Asia (AOR=1.19, 95% CI 1.08-1.31), and Western Asia (AOR=1.21, 95% 

CI 1.05-1.40), and slightly more likely to have been taken for care in Western Africa (AOR=1.07, 

95% CI 1.00-1.15). 

3.2.3 Mother’s age 

Diarrhea. Younger mothers (under age 30) were slightly more likely than older mothers 

(age 30 and older) to take their child for treatment of diarrhea (AOR=1.03, 95% CI 1.00-1.07) 

across most subregions. This effect was significant in the Caribbean (AOR=1.16, 95% CI 1.03-
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1.30), Eastern Africa (AOR=1.09, 95% CI 1.02-1.16), Southern Asia (AOR=1.11, 95% CI 1.01-

1.22), and marginally significant in South-eastern Asia (AOR=1.11, 95% CI 1.00-1.23). 

Fever. Younger mothers (<30 years) were slightly more likely than older mothers (30+ 

years) to take their child for treatment for fever (AOR=1.07, 95% CI 1.04-1.10). The strongest 

effects were seen in Eastern Africa (OR=1.14, 95% CI 1.08-1.21), Southern Asia (AOR=1.19, 

95% CI 1.11-1.28), and South-eastern Asia (AOR=1.07, 95% CI 1.01-1.14), but were not 

statistically significant in other regions.  

Symptoms of ARI. Across all subregions, younger mothers (<30 years) were slightly more 

likely than older mothers (30+ years) to take their child for treatment for symptoms of ARI 

(AOR=1.04, 95% CI 1.01-1.08), but there were substantial differences by region. Younger women 

were more likely to take their child for treatment in the Caribbean (AOR=1.15, 95% CI 1.04-1.26) 

and Southern Asia (AOR=1.21, 95% CI 1.10-1.33), but slightly less likely to take their child for 

treatment in Central Africa (AOR=0.88, 95% CI 0.78-1.00). Mother’s age had no effect in other 

regions.  

3.2.3 Mother’s education 

Mother’s level of education is positively associated with increased odds of treatment 

seeking for symptoms of childhood illness. 

Diarrhea. Across all subregions, mothers with no education or only primary education 

were significantly less likely than mothers with secondary or higher education to seek treatment 

for diarrhea (AOR=0.77, 95% CI 0.73-0.81). This effect was significant across all subregions that 

had at least two surveys, with the exception of Northern Africa (AOR=1.03, 95% CI 0.90-1.18) 

and Western Asia (AOR=1.25, 95% CI 0.83-1.88). 

Fever. Across all subregions, mothers with no education or only primary education were 

significantly less likely than mothers with secondary or higher education to seek treatment for 

fever (AOR=0.75, 95% CI 0.72-0.77). Mother’s level of education was associated with increased 

odds of treatment seeking when their child had fever in all subregions except Northern Africa, 

Southern Africa, and Western Asia.  

Symptoms of ARI. Across all subregions, mothers with no education or only primary 

education were significantly less likely than mothers with secondary or higher education to seek 
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treatment for symptoms of ARI (AOR=0.72, 95% CI 0.68-0.75). Mother’s education was a 

significant predictor in all regions that had at least two surveys, with the exception of Northern 

Africa (OR=0.80, 95% CI 0.60-1.06) and Southern Africa (AOR=0.87, 95% CI 0.66-1.14). 

3.2.4 Household wealth quintile 

Diarrhea. Across all subregions, higher household wealth quintile was a strong predictor 

of treatment seeking for diarrhea, with children in the poorest households (lowest quintile and 

second quintile) significantly less likely to have been taken for treatment (AOR=0.78, 95% CI 

0.74-0.83). This association was significant in all subregions except the Caribbean (only 3 data 

points), Central America (only 2 data points), and Southern Africa. 

Fever. Across all subregions, household wealth quintile was a strong predictor of treatment 

seeking for fever, with children in the poorest households (lowest quintile and second quintile) 

significantly less likely to have been taken for treatment than those in wealthier households 

(middle quintile, fourth quintile, and highest quintile) (AOR=0.73, 95% CI 0.70-0.76). This 

association was in a positive direction and significant in all subregions except the Caribbean (3 

data points), Central America (2 data points), Central Asia (2 data points), Northern Africa (3 data 

points), South America, Southern Africa, and Western Asia. 

Symptoms of ARI. Across all subregions, children in the poorest households (lowest 

quintile and second quintile) were less likely than children in wealthier households (middle 

quintile, fourth quintile, and highest quintile) to be taken for treatment for symptoms of ARI 

(AOR=0.73, 95% CI 0.69-0.77). Children in the poorest households were significantly less likely 

to be taken for treatment in all subregions that had at least four surveys, except South America 

(AOR=0.94, 95% CI 0.83-1.06), with the largest effect in South-eastern Asia (AOR=0.61, 95% CI 

0.53-0.71). 

3.2.5 Urban-rural residence 

Diarrhea. Across all subregions, children living in urban areas were slightly more likely 

to be taken for treatment of diarrhea than children in rural areas (AOR=1.08, 95% CI 1.01-1.15). 

Children in urban areas were significantly more likely to be taken for treatment in Western Africa 

(AOR=1.25, 95% CI 1.06-1.46) and Southern Asia (AOR=1.30, 95% CI 1.05-1.60). However, 
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children in urban areas in Western Asia were less likely to be taken for treatment of diarrhea 

(AOR=0.79, 95% CI 0.68-0.92). 

Fever. Across all subregions, children in urban areas were more likely to be taken for 

treatment of fever than children in rural areas (AOR=1.28, 95% CI 1.21-1.35), with the largest 

effect in Southern Asia (AOR=1.47, 95% CI 1.23-1.74), Central America (AOR=1.50, 95% CI 

1.09-2.06), and Eastern Africa (AOR=1.44, 95% CI 1.27-1.62). 

Symptoms of ARI. Across all subregions, children in urban areas were significantly more 

likely to be taken for treatment of symptoms of ARI than children in rural areas (AOR=1.27, 95% 

CI 1.19-1.36), with the largest effect in Southern Asia (OR=1.44, 95% CI 1.21-1.73), Northern 

Africa (AOR=1.52, 95% CI 1.07-2.17), and Eastern Africa (AOR=1.40, 95% CI 1.20-1.62). There 

was no difference by urban-rural residence in Western Asia (AOR=1.03, 95% CI 0.68-1.54), 

Southern Africa (AOR=1.17, 95% CI 0.85-1.59), and South America (AOR=0.96, 95% CI 0.78-

1.18). 

3.3 Effect of Distance from the Nearest Health Facility on Treatment Seeking for 

Childhood Illnesses in Malawi and Zambia 

Results from the random effects logistic regressions carried out on pooled Malawi and 

Zambia datasets (section 2.5 above) showed that distance from a health facility is a strong 

determinant of treatment seeking for diarrhea, fever, and symptoms of ARI (Table 1). For all three 

illnesses, the farther a household is from a health facility, the less likely the family is to seek 

treatment for childhood illnesses. Other factors associated with treatment seeking were similar to 

those observed in the meta-analyses already presented. Younger children, children of younger 

mothers, and children living in wealthier households were more likely to be taken for treatment 

when sick.  
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4. DISCUSSION 

This study used 248 datasets from nationally-representative household surveys (2000-

2013) to assess individual-level trends and sociodemographic determinants of treatment seeking 

for three childhood illnesses: diarrhea, fever, and symptoms of ARI. The number of datasets used 

for each illness varied because of availability of data—diarrhea (118), fever (200), and symptoms 

of ARI (223). Survey datasets were from the Demographic and Health Surveys (DHS), Malaria 

Indicator Surveys (MIS), and Multiple Indicator Cluster Surveys (MICS). Child-level information 

on treatment seeking was available for a total of 685,049 children under age 5 with diarrhea 

(151,607), fever (358,821), and symptoms of ARI (174,621). 

Levels of treatment seeking for symptoms of childhood illnesses varied across countries 

and subregions, by illness symptoms, and among surveys carried out between 2000 and 2013. 

However, nearly all subregions saw an upward trend in treatment seeking for childhood illnesses; 

none saw a significant decrease. The majority of subregions showed a significant or marginally 

significant increase in treatment seeking for fever, including countries of Central America, South-

eastern Asia, Central Asia, Western Asia (marginal), Eastern Africa (marginal), Northern Africa, 

Southern Africa (marginal), and Western Africa. For diarrhea, significant increases in care seeking 

were seen in Central America, Eastern Africa, South-eastern Asia, Western Asia, and Western 

Africa. Gains across the subregions were weakest in treatment seeking for symptoms of ARI, with 

none showing statistically significant increases. Central America, South-eastern Asia, and Western 

Asia showed marginally significant increases.  

The lack of statistically significant increases in treatment seeking for symptoms of ARI 

and diarrhea, compared with fever, can be largely attributed to the lower prevalence, and therefore 

smaller sample sizes, of symptoms of ARI and diarrhea. Additionally, the overall levels of 

treatment seeking for symptoms of ARI were relatively high to begin with in many subregions, 

with all but Western Africa averaging well above 50% between 2000 and 2013. It is also important 

to note that while we attempted to measure treatment seeking for illness symptoms that presumably 

require medical attention, many illnesses reported by mothers and caregivers in the surveys were 

likely not severe and could have been adequately managed at home; this would include very low 

fever that lasts a day or two, and mild bouts of diarrhea or cough [15, 16]. While we attempted to 

mitigate this problem for symptoms of ARI by limiting the sample to children with cough 
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accompanied by rapid breathing or shortness of breath (plus cough occurring in the chest in the 

MICS), fever was only a “yes” or “no” question in the surveys, with no additional qualification of 

severity. For diarrhea, we did not find the addition of blood in the stool to be reliably associated 

with treatment seeking. 

The results of the analysis that explored the child, mother, and household-level factors 

associated with treatment seeking for childhood illness were overall in the expected directions and 

in line with previous research [9, 17, 19-23]. Mothers with higher levels of education, mothers 

living in urban areas, mothers in wealthier households, and mothers living closer to a health facility 

were more likely to take their child for treatment of illness. This pattern was seen for treatment 

seeking regarding diarrhea, fever, and symptoms of ARI.  

The analysis of pooled data from Zambia and Malawi, which made use of geo-coordinates, 

demonstrated that access to health services, as measured by distance from the nearest health 

facility, is a strong and consistent barrier to treatment seeking. For all three illnesses, children in 

households less than 2 km from a health facility were 1.4 to 1.7 times more likely to be taken for 

treatment than their counterparts in households at least 6 km from a health facility, showing a 

pattern of decreasing odds of treatment seeking with increasing distance from a health facility. 

These findings are consistent with previous research in this area [19-23]. Distance from a facility 

likely acts as a barrier to treatment seeking in several ways: (1) increased cost of travel to and from 

the facility, (2) increased time required for seeking treatment, and (3) decreased motivation to take 

a sick child on a lengthy trip to receive treatment. Similarly, across all datasets, children in rural 

households, which are typically farther from health facilities than urban households, were 

consistently less likely to be taken for treatment for their illnesses compared with their urban 

counterparts [31]. 

As expected, younger children (under age 2) were more likely to be taken for treatment 

than older children (age 2-5 years), across almost all subregions. This may be due to younger 

children having more severe symptoms, although we were unable to test this with these data. This 

finding is consistent with previous research in several low-income settings [31-34].  

Mother’s age was less consistently related to treatment seeking for childhood illness across 

subregions, although the association was similar for diarrhea, fever and symptoms of ARI. When 

the association between mother’s age and treatment seeking was significant, results showed that 
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younger mothers were more likely than older mothers to take their child for treatment of symptoms 

of illness. Several factors may account for this pattern; for example, the child of younger mothers 

is more likely to be the woman’s first child, and she would therefore be more likely to seek 

treatment; also older mothers may perceive themselves more adept at discerning whether an illness 

is severe enough to warrant seeking medical attention [35,36].  

Previous research [17, 37, 38] has shown that women living in poorer households are less 

likely to seek treatment for their sick child than women living in more affluent households. Across 

the subregions, women in the two lowest (poorest) quintiles of the household wealth index were 

consistently less likely to seek treatment for their child with diarrhea, fever, and symptoms of ARI. 

This is likely due to a number of factors including (1) lack of money to pay user fees or medicine 

costs, (2) transportation costs to and from the health facility, and (3) time lost from work or farming 

to take the child for treatment [19-23, 39].  

Mothers with no education or only primary education were consistently less likely to take 

their child for treatment when sick, compared with mothers with secondary education or higher, 

for all three illnesses. This pattern has been shown consistently in previous research in low-income 

settings [18, 35, 40, 41]. It is suggested that women with little or no education (1) are less likely 

to recognize severe symptoms in their sick child, (2) are more likely to seek treatment from a 

traditional healer, and (3) are less likely to have the financial and other resources to take the sick 

child for treatment at a health facility.  

In the majority of subregions, sex of the child was not associated with whether or not the 

child was taken for treatment to a health facility, irrespective of the illness symptoms. However, 

boys were slightly more likely to be taken for treatment for their illness in several subregions, 

including Western Africa, Southern Asia, and South-eastern Asia (AORs ranged between 1.01 and 

1.1). The disparity of boys being more likely to be taken for treatment was more pronounced in 

Northern Africa, with boys being 26% more likely to be taken for treatment of diarrhea, 17% more 

likely to be taken for treatment of fever, and 42% more likely to be taken for treatment of 

symptoms of ARI. While we found no published research studies specific to Northern Africa, 

differential access to treatment for male and female children is supported by previous research  

[34, 42].  
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There are some important limitations to consider when interpreting the results of this 

analysis. First, a number of unmeasured and unobserved factors were not included in the risk factor 

meta-analyses. Perhaps the most important of these were (1) perceived quality of health care 

available to mothers/caregivers and (2) actual quality of health care services available at the health 

facilities. Both have been shown to be strong predictors of whether treatment is sought and where 

it is sought, across many low-income settings [13, 14, 24, 35, 43, 44]. Other important factors that 

were not measured included perception of severity and duration of illnesses, perceived self-

efficacy of mothers/caregivers, social capitol in the community, and local cultural beliefs about 

the causes of childhood illnesses and appropriate remedies. All of these factors have been shown 

to hinder treatment seeking for childhood illnesses across many low-income settings [11, 43, 45]. 

Second, there are always random and systematic errors with respect to recall of illness symptoms 

and treatment sought [46, 47]. Third, in some subregions the number of datasets available for 

analysis was small, yielding estimates with a broad range of uncertainty regarding trends in 

treatment seeking. This situation limited the statistical power available to identify statistically 

significant trends over time. Fourth, in the analysis of the effect of distance from the nearest health 

facility on treatment seeking in Malawi and Zambia, the geocoded lists of health facilities were 

from 2010. There is, therefore, the potential for misclassification in earlier survey years because 

the lists may not accurately reflect the health facilities present in the two countries before 2010. 
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5. CONCLUSIONS 

Several important conclusions resulted from these analyses. First, between 2000 and 2013, 

there was substantial variation across countries and subregions regarding progress in treatment 

seeking and access to health care for childhood illnesses. Second, many barriers to treatment 

seeking hinder children from accessing health care services for treatment of the three most 

important (and potentially deadly) childhood illnesses: diarrhea, fever, and ARI. These barriers 

include mother’s lack of education, low household income, and distance from the nearest health 

facility. Third, health systems need to improve access to high quality and appropriate health 

services for treatment of childhood illnesses. Lastly, the results of this study suggest that efforts to 

improve access to care, such as the ongoing scale-up of community case management, should 

focus on poor and less educated households in rural areas in order to have the largest programmatic 

impact.  
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Appendix B: Loess regression and linear regression results for trends in treatment seeking 
for diarrhea by subregions 
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Appendix C: Loess regression and linear regression results for trends in treatment seeking 
for fever by subregions 
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Appendix D: Loess regression and linear regression results for trends in treatment seeking 
for symptoms of ARI by subregions 
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Appendix E: Results of subregional and global meta-analyses of predictors of treatment 
seeking for diarrhea 
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Appendix F: Results of subregional and global meta-analyses of predictors of treatment 
seeking for fever 
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Appendix G: Results of subregional and global meta-analyses of predictors of treatment 
seeking for symptoms of ARI 
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