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Abstract

Objectives: To identify social and structural barriers to timely utilization of qualified providers among children under 

five years in a high-mortality setting, rural Mali, and to analyze how utilization varies by symptom manifestation. 

Methods: Using baseline household survey data from a cluster-randomized trial, we assessed symptom patterns and 

healthcare trajectories of 5,117 children whose mothers reported fever, diarrhea, bloody stools, cough, and/or fast 

breathing in the preceding two weeks. We examine associations between sociodemographic factors, symptoms, and 

utilization outcomes in mixed-effect logistic regressions. 

Results: Almost half of recently ill children reported multiple symptoms (46.2%). Over half (55.9%) received any 

treatment, while less than one-quarter (21.7%) received care from a doctor, nurse, midwife, trained community 

health worker, or pharmacist within 24 hours of symptom onset. Distance to primary health facility, household 

wealth, and maternal education were consistently associated with better utilization outcomes. While children with 

potentially more severe symptoms such as fever and cough with fast breathing or diarrhea with bloody stools were 

more likely to receive any care, they were no more likely than children with fever to receive timely care with a 

qualified provider. 

Conclusions: Even distances as short as 2-5 kilometers significantly reduced children’s likelihood of utilizing healthcare 

relative to those within 2 kilometers of a facility. While children with symptoms indicative of pneumonia and malaria 

were more likely to receive any care, suggesting mothers and caregivers recognized potentially severe illness, multiple 

barriers to care contributed to delays and low utilization of qualified providers, illustrating the need for improved 

consideration of barriers. 
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Sustainable Development Goals: Good Health and Well-being; Reduced inequalities

Introduction

Under-five mortality and morbidity remain unacceptably high in a number of countries despite investments to reduce 

barriers to care (1–3). In Mali, the under-five mortality rate was estimated as 101 per 1,000 live births in 2018 (4). 

Within the Malian health system, a pluralistic, fee-for-service system, patients face a number of barriers that inhibit or 

delay access to care, including user fees and long distances to primary and secondary health facilities (5–7). Education 

and literacy; maternal decision-making power, autonomy, and control of resources; and language and ethnicity are 

important determinants of children’s healthcare utilization (8–10). Social disadvantages related to these 

characteristics may exacerbate structural barriers, further impeding children’s access to care.  

To reduce the burden of morbidity and mortality, children require prompt access to quality care. Many of the 

leading causes of under-five mortality in high-burden settings are treatable, including pneumonia, diarrhea, and 

malaria (1), provided children are correctly diagnosed in a timely manner and receive effective treatment to avoid 

illness progression or death (11–13). However, common symptoms indicative of potentially severe illness, such as 

fever and diarrhea, can result from a diverse set of etiologies (14). In particular, etiologies of febrile illnesses can be 

difficult to identify, resulting in delayed treatment or treatment with inappropriate drugs (14). Compared to untrained 

and unqualified providers, doctors, nurses, midwives, trained community health workers (CHWs), and pharmacists are 

often better able to evaluate and diagnose a sick child, provide appropriate and effective treatments, and refer to 

higher-level care when necessary (18–21). Yet, distance, cost, and other barriers can deter patients from seeking care 

with a qualified provider, forcing them to delay treatment, turn to community-based sources such as ambulatory drug 

sellers, or forego care altogether (5–11,22). Verbal and social autopsy data reveal that delayed entry to care with a 

qualified provider is a major contributor to preventable child death in Mali and other settings (13,20). 

Because common symptoms in early childhood may indicate a number of disease etiologies requiring differential 

diagnosis and treatment, understanding how caregivers respond to specific symptoms is critical for informing the 

design of interventions that address the root causes of inequalities in access to care. When making decisions about 

when and where to seek care for a sick child, caregivers are informed by their prior experiences with childhood illness 

and the medical system (8,23). They also consider perceived severity, norms and beliefs related to specific symptoms 

and illnesses, and perceived quality of services (22,23). Caregivers must make decisions about how to most effectively 

invest limited resources to return a child to health, weighing cost, quality, and distance against the perceived needs of 

the child. Thus, in addition to addressing key barriers such as cost and distance, effective interventions must also 

consider caregivers’ perceptions of which symptoms require prompt evaluation or treatment and which merit 

consultation with potentially costlier and/or harder-to-reach higher quality providers. Such a design will allow health 

systems to more effectively respond to the needs of the highest risk children.

In this paper, we have two objectives: (1) identify social and structural barriers to timely utilization of qualified 

providers in response to symptoms of common childhood illnesses; (2) describe how the manifestation of specific 

symptoms and combinations of symptoms commonly observed in young children relates to timely utilization of 

qualified providers. We examine these questions using detailed household survey data from Mali, including 

geolocated measures of distance, collected as part of the baseline round of a cluster-randomized controlled trial on 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



TMIH 21-597 Barriers to care for under-fives in Mali July 2021

This article is protected by copyright. All rights reserved

proactive case detection and management of common childhood illnesses. 

Methods

Study setting

The data for this study were derived from the baseline survey of the Trial of Proactive Community Case Management 

to Reduce Child Mortality (NCT02694055) (24). The objective of the trial is to assess the extent to which door-to-door 

proactive case detection for common childhood illnesses (e.g., diarrhea, malaria, pneumonia, acute malnutrition) by 

CHWs can reduce under-five mortality over a three-year period compared to a conventional approach to the delivery 

of integrated community case management. The trial is being conducted in Bankass, a rural district of the Mopti 

region in eastern Mali, about 600 kilometers east of Bamako. The Mopti region has particularly poor reproductive, 

maternal, and child health indicators, with an under-five mortality rate above the national average (4). The study area 

is comprised of seven health catchment areas, each served by one public-sector primary health center (PHC), with a 

centralized public-sector secondary referral hospital. Pharmacists, drug sellers, and traditional healers are common 

sources of care within communities. At the time of the survey, there were about 55 CHWs operating in the area. 

In this region, nuclear households are generally grouped together in family compounds based on familial ties. The 

head of the family compound is generally the eldest family member, male or female. Financial and social resources are 

often pooled at the compound level, and decisions related to children’s healthcare access and expenditures may be 

made at this higher level by the head of the family, or at the household level.  

Study population and sample

At baseline, 99,576 individuals in 15,839 households were enrolled across 137 village-clusters. Village clusters were 

defined as a geographical grouping of homes at least one kilometer from the nearest geographical grouping of homes, 

and could comprise a single village or hamlet, or several villages and/or hamlets. The sample included 16,393 children 

under five years of age whose mother completed a survey module on child health. 

The analytic sample for the present study included children under age five who reported any illness in the two 

weeks preceding the survey and had complete information on socio-demographic characteristics of interest, resulting 

in an analytic sample of 5,117 children (62 children missing information on household wealth and 65 missing ethnicity 

were excluded). These children resided in 3,795 unique households in 2,433 unique family compounds. 

Data

The ProCCM trial baseline survey was conducted from December 2016 to January 2017. The survey instrument was 

adapted from the Demographic and Health Survey questionnaire and included a household roster and modules on 

household characteristics, administered to the female head of household or another household member at least 18 

years of age. Eligible women of reproductive age (15 to 49 years) completed modules on contraceptive use, maternal 

health, lifetime birth history, and healthcare utilization for all co-resident biological children under five years of age. 

Respondents provided information about children under five who experienced diarrhea, fever, and/or cough in the 

preceding two weeks, including the presence of blood in stools and fast breathing. Healthcare utilization and 

treatment were reported separately for each symptom. Respondents were asked where and when care or advice was 
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sought in relation to the onset of symptoms, as well as treatment(s) administered. All respondents provided written 

informed consent. 

Measures

Among all children under five, we examined the prevalence of diarrhea (with or without bloody stools), febrile illness, 

and cough (with or without fast breathing) within the two weeks preceding the survey. Diarrhea was defined as three 

or more loose stools within 24 hours. We coded symptom manifestations into the following mutually exclusive 

categories: diarrhea, diarrhea with bloody stools, fever, cough, cough with fast breathing, fever and diarrhea, fever 

and diarrhea with bloody stools, fever and cough, fever and cough with fast breathing, and diarrhea and cough with or 

without fever (including bloody stools and/or fast breathing). 

We examined four outcomes among children reporting an illness, representing utilization behaviors that are 

increasingly likely to lead to optimal child health outcomes. Each outcome was coded as a binary variable according to 

the following definitions: 

(1) Any care: Child received any consultation, evaluation, and/or treatment from any source, inside or outside the 

home, versus no consultation, evaluation, or treatment; 

(2) Care from a qualified provider: Child received any consultation, evaluation, and/or treatment inside or outside the 

home by a qualified provider (PHC, secondary hospital, CHW, pharmacy), versus any treatment, consultation, or 

evaluation from an unqualified provider (drug shop or seller, traditional healer, or other provider without medical 

training), where if a child received treatment from both qualified and unqualified providers, s/he was considered 

treated by a qualified provider;

(3) Care within 24 hours: child received any treatment within 24 hours of symptom onset (i.e., the same day or one 

day after); and, 

(4) Care from a qualified provider within 24 hours: child received treatment from a qualified provider within 24 hours 

of symptom onset. 

We included a number of covariates that represent social and structural barriers to care in regression analyses. 

These included indicators for mother’s ethnicity (Dogon, Peulh, other minority), educational attainment (any formal 

schooling, none), and decision-making power. Women were coded as having any decision-making power if they self-

reported that they either solely or jointly made decisions in any of three domains: regarding household purchases, 

visiting relatives, or their own healthcare, using measures from the Demographic and Health Surveys (4). Shared 

decision-making could be joint with any other person. Household size was based on the household roster, which 

included household members who resided at the location more than half of the time. Using an index of ownership of 

durable goods, livestock, and physical housing characteristics, we estimated relative wealth quintiles within the full 

trial sample using principle components analysis to generate asset scores for each household, replicating the 

procedure used by the Demographic and Health Surveys (4,25). Household distance to the nearest PHC was 

determined using orthodromic (great circle) distance estimates between family compound and PHC GPS coordinates, 

categorized as follows: <2 kilometers, 2 to <5 kilometers, 5 to <7 kilometers, <7 to 10 kilometers, and >=10 kilometers. 

We rounded categories to the nearest integer to facilitate interpretation. Households were considered to have clean 

water and improved sanitation in accordance with WHO standards (26); we included these factors because they are 
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markers of a household’s ability and willingness to invest in health. Finally, we controlled for child’s age and sex.

Analysis

We first described the characteristics of children in the analytic sample, their symptoms, and healthcare utilization 

trajectories. We then conducted multilevel mixed-effects regression analyses to assess the four utilization outcomes 

for sick children. Regressions included random effects for family compound and village-cluster; all other covariates 

were entered as fixed effects. Results were robust to alternate specifications of covariates. Analyses were performed 

using Stata version 16.1 (Stata Corporation, Texas, USA).

Ethical approval

The larger trial study (NCT026940550) received ethical approval from the Ethics Committee of the Faculty of 

Medicine, Pharmacy and Dentistry, University of Bamako. 

Results

The distribution of symptoms among 5,117 children under five reporting at least one symptom of diarrhea, fever, or 

cough in the preceding two weeks is illustrated in Figure 1. Among the symptom combinations, diarrhea was the most 

prevalent (1,138; 22.2%), followed by fever (1,108; 21.7%); 505 children reported cough (9.9%). Almost half (2,366; 

46.2%) of all children who reported any symptoms had more than one symptom (diarrhea, blood in stools, fever, 

cough, fast breathing). For example, 383 children reported diarrhea with bloody stools (7.5%), with or without fever, 

and 111 children (2.2%) reported cough with fast breathing, with or without fever.  

Recently ill children had a median age of 31.0 months (IQR 17-46 months) with even distribution across sexes 

(Table 1). The ethnic composition and wealth distribution of the analytic sample was similar to the overall study 

population. Among these children, 91.7% had a mother who had no formal schooling, and 67.3% had a mother 

without any sole or shared household decision-making power across the three domains. Households with recently ill 

children had a median of 6.0 members. Less than half of households had access to clean water (45.1%), and just over 

half had improved sanitation (53.1%). About one-third of households were located within five kilometers of the 

nearest PHC (34.7%), while 19.7% lived more than ten kilometers from the nearest PHC. 

Figure 2 presents children’s trajectories of care. Over half (55.9%) received any care (inside or outside the home), 

26.0% received care from a qualified provider, and 22.3% received care from an unqualified provider. Among different 

sources of care, 21.5% received care at a PHC, 2.5% from a CHW, 1.3% at another public facility, and 1.3% at a 

pharmacy; 12.3% received care at a drug shop, 7.3% from a traditional healer, and 6.6% from someone else. Finally, 

13.6% received treatment at home, not in consultation with a provider. Overall, 47.8% of children received care within 

24 hours, and 21.7% received care from a qualified provider within 24 hours (data not shown).  

Estimated effects for covariates of interest were relatively similar and consistent across regression models (Table 

2). Distance from a health facility significantly predicted utilization outcomes, even among children who resided 

relatively close to a PHC. Children who resided 2 to 5 kilometers from the nearest PHC were half as likely to access 

care from a qualified provider within 24 hours (aOR=0.53, 95% CI 0.34, 0.83) compared to those within 2 kilometers. 

Children in the poorest wealth quintile had consistently lower odds of each utilization outcome compared to the 

richest children; they had 0.47 times the odds of being seen by a qualified provider within 24 hours (95% CI 0.34, 

0.64). Children whose mothers had no formal education were significantly less likely to have each of the care 
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outcomes met compared to children whose mothers had attended any school. Other significant factors included 

child’s age, improved sanitation, access to clean water, and maternal decision-making power. Younger children, 

especially those aged 6 to 11 months, were significantly less likely than newborns and infants 5 months of age or less 

to receive any care or care within 24 hours. 

Controlling for relevant covariates (Table 3), children with symptoms indicative of pneumonia (i.e., fever and 

cough with fast breathing), diarrhea with bloody stools, and fever and diarrhea with bloody stools had the highest 

odds of receiving any care (aOR=2.12, 95% CI 1.13, 3.96; aOR=1.75, 95% CI 1.21, 2.52; aOR=1.64, 95% CI 0.99, 2.72, 

respectively). However, these children were not more likely than children with fever to receive timely care from a 

qualified provider. Children with diarrhea, cough, and fever with cough were significantly less likely than children with 

fever to experience each care outcome.

Discussion

Our examination of social and structural barriers to care across diverse symptom combinations revealed that in rural 

Mali, a setting with a high burden of morbidity and mortality among children under five, just one-fifth of children were 

treated by a qualified provider within 24 hours of symptom onset, and almost half received no care at all. Poverty, 

greater distance to the nearest PHC, and a lack of maternal education were strongly and consistently associated with 

poorer utilization of available healthcare services—representing key barriers to care in this setting. Children with 

multiple symptoms, including those that experienced symptoms indicative of malaria or pneumonia, tended to be 

more likely to receive any care than children with uncomplicated symptoms such as cough or diarrhea, suggesting 

mothers and caregivers recognized potential danger signs. However, children with multiple symptoms such as fever 

and diarrhea with blood in stools were not more likely than those with fever alone to receive timely care with a 

qualified provider. Low rates of prompt utilization with qualified providers, particularly among children with 

potentially severe or life-threatening symptoms such as blood in stools, highlight the need for improved triage and 

referral systems that directly address common barriers to care to ensure equitable access to diagnostic tools and 

effective case management, particularly for children most at risk of poor outcomes.

In this rural, disadvantaged setting, distance and poverty have widespread effects on care outcomes such that all 

but the closest and/or wealthiest children are significantly less likely to reach a qualified provider within 24 hours, or 

even any care inside or outside the home. Rather than a linear relationship between distance and healthcare 

utilization, we found children who resided two to five kilometers from the nearest PHC had significantly lower odds of 

timely care with a qualified provider, similar to children residing five or more kilometers from a PHC. This suggests 

that even relatively short distances present substantial barriers to care. Children in the lowest three wealth quintiles 

were significantly disadvantaged in their likelihood of utilizing qualified providers. When poverty is associated with 

utilization of health services, this may indicate that both direct costs, such as user fees, transportation, or 

accommodation, and/or indirect costs, such as time or opportunity costs, may have widespread effects as deterrents 

to care (5,27). Strategies that address these inter-related barriers of distance and poverty together, such as 

community-based services and the removal of user fees, may help to improve access to and utilization of timely, 

qualified provider care (18,28–30), even for those who live relatively close to a PHC. Notably, our findings regarding 

the effect of facility distance are at odds with national health policies in several countries, including Mali, Liberia, and 

Benin, which currently deploy CHWs only in villages more than five kilometers from the nearest health center (31–33). 

When comparing our study population to Mali’s population, 77.2% of our sample fell in the poorest wealth 
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quintile relative to a nationally representative sample, and less than 5% of our sample were in Mali’s richest two 

quintiles (4). Thus, the relative wealth differences between quintiles in this sample may be subtle, reflecting pervasive 

poverty in the area. That almost the entire sample falls in the poorer and middle wealth quintiles relative to a national 

sample may lead to an underestimate of the effect of wealth on healthcare utilization. Our findings related to the 

effects of distance and wealth on care utilization for children under five are consistent with previous studies. Across 

settings, wealthier households are more likely to seek any, timely, and appropriate care (34–39), and distance to a 

healthcare facility is inversely related to the frequency and timeliness of care utilization (40–42). 

While we found maternal education was a powerful indicator of higher likelihood of optimal child healthcare 

utilization, we found weaker associations between maternal decision-making power and utilization outcomes. 

Maternal education is consistently associated with greater use of biomedical healthcare and reduced child mortality 

globally (43–45). That decision-making power was generally not associated with most outcomes in our analysis may be 

attributed to the relevance of the domains of decision-making measured in our survey and whether they 

appropriately capture family dynamics related to child healthcare utilization in this setting. Qualitative studies 

underscore the familial nature of decision-making processes for child health in Mali, in which elder family members, 

especially males, tend to control the resources necessary to access healthcare (6,7). Our measure combined both sole 

and joint decision-making power, which may not adequately capture the effects of maternal autonomy or control over 

resources in this setting, as very few women had sole decision-making power. It may also be that determinants such 

as cost or distance are more powerful barriers to care. Addressing these barriers in addition to women’s education 

and decision-making power may reduce delays to child healthcare with a qualified provider. 

The majority of recently ill children in our sample experienced febrile illness or multiple symptoms, which may 

indicate a number of different etiologies (14,17). Symptom patterns potentially indicative of more severe illness were 

generally associated with higher odds of utilizing any care, though these differences were attenuated when examining 

children’s likelihood of timely care with a qualified provider. When caregivers recognize potential danger signs such as 

blood in stools, they may more sell productive assets or incur debt to overcome cost-related barriers (7,46). However, 

even among children with the most concerning symptom patterns, only about one-fourth received care from a 

qualified provider within 24 hours. This underscores how common barriers to care are in this high-burden setting. A 

study using verbal and social autopsy data from Mali found delays in reaching effective care were compounded by 

poor quality and other failures of the health system (20). Thus, to fully address delays and gaps in care, effective 

interventions likely need to consider both demand and supply side factors, such as more rapid identification of 

children with potentially severe illness, reduction of distance to care, and improvement in the quality of services 

provided. For example, drawing on our findings related to distance and types of symptoms, a community health 

program design whereby CHWs conduct regular and frequent proactive case-finding home visits may further assist 

caregivers in accessing effective triage, diagnosis, and treatment for sick children (47–49). 

This study has several limitations. Symptoms and healthcare utilization were self-reported and may be subject to 

recall bias. We lacked data on the number of unique illness episodes a child experienced in the preceding two weeks, 

as well as reliable data on illness severity. We could not distinguish between low- and high-grade fevers, for example. 

However, our data included symptoms generally considered as danger signs in infants and young children, and we 

were able to examine combinations of symptoms that generally indicate the need for prompt assessment and 

treatment by a trained provider, such as fever and cough with fast breathing. We accounted for non-independence at 

the family compound level, which is a strength over household surveys such as the Demographic and Health Surveys, 
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where this information is not available. Additionally, we used precise measures of family compound distance to PHCs. 

Although children with symptom patterns indicative of more severe illness were more likely to have received any 

care, providing evidence that mothers and caregivers recognized potential danger signs, likelihood of timely care with 

a qualified provider did not vary by symptoms, and overall child healthcare utilization was low in this context. In order 

to reduce under-five morbidity and mortality, health systems should account for inter-related barriers of distance, 

poverty, and education by bringing qualified health services closer to communities and reducing direct and indirect 

costs, improving access to diagnostic tools and effective case management for children who need it most. 
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Table 1. Socio-demographic characteristics of children under five years of age reported to have had any symptoms of 

diarrhea, fever, or cough in the last two weeks (N=5,117) 

N (%)

Child’s age 

     0-5 months 362 (7.1)

     6-11 months 458 (8.9)
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     12-23 months 962 (18.8)

     24-35 months 1,098 (21.5)

     36-59 months 2,237 (43.7)

Child’s sex

     Male 2,557 (50.0)

     Female 2,560 (50.0)

Ethnicity

     Dogon 4,638 (90.6)

     Peulh 312 (6.1)

     Other 167 (3.3)

Maternal education

     Mother has attended any school 424 (8.3)

     Mother has no formal education 4,693 (91.7)

Maternal decision-making power

     Mother has decision-making power in any domain 1,674 (32.7)

     Mother has no decision-making power 3,443 (67.3)

Household size median 6.0

Household sanitation

     Improved 2,398 (46.9)

     Unimproved 2,719 (53.1)

Household water source

     Improved 2,808 (54.9)

     Unimproved 2,309 (45.1)

Household wealth quintile

     Poorest 1,053 (20.6)

     Poor 1,029 (20.1)

     Middle 1,024 (20.0)

     Rich 973 (19.0)

     Richest 1,038 (20.3)

Distance to nearest primary health center (kilometers) 

     <2 kilometers 637 (12.5)

     2-<5 kilometers 1,137 (22.2)

     5-<7 kilometers 1,331 (26.0)

     7-<10 kilometers 1,003 (19.6)

     >=10 kilometers 1,009 (19.7) 
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Table 2. Adjusted odds of healthcare utilization for children under five with recent illness (N=5,117)a

Any care Care from a qualified 

provider

Care within 24 hours Care from a qualified 

provider within 24 hours

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Child age 

     0–5 months (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)

     6–11 months 0.64* (0.43-0.95) 0.74 (0.49-1.11) 0.63* (0.41-0.95) 0.68+ (0.44-1.06)

     12–23 months 1.05 (0.74-1.49) 0.92 (0.65-1.31) 1.01 (0.70-1.45) 0.87 (0.59-1.27)

     24–35 months 1.20 (0.86-1.69) 1.12 (0.79-1.58) 1.22 (0.86-1.74) 1.12 (0.77-1.61)

     36-59 months 1.46* (1.06-2.01) 1.25 (0.91-1.72) 1.32 (0.95-1.83) 1.14 (0.80-1.60)

Child is female 1.05 (0.90-1.24) 1.11 (0.95-1.30) 1.09 (0.92-1.27) 1.13 (0.95-1.33)

Maternal education

     No formal education 0.64** (0.46-0.88) 0.67** (0.50-0.89) 0.66* (0.47-0.91) 0.68* (0.50-0.92)

     Attended any school (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)

Maternal decision-making power

     No decision-making power 0.88 (0.72-1.09) 1.21+ (1.00-1.47) 0.77* (0.62-0.95) 1.16 (0.95-1.44)

     Decision-making power in any domain (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)

Ethnicity

     Dogon (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)

     Minority (Peulh, other) 0.69* (0.48-0.99) 0.79 (0.56-1.10) 0.62* (0.42-0.90) 0.84 (0.58-1.20)

Household size 0.99 (0.96-1.02) 1.01 (0.98-1.03) 0.98 (0.95-1.01) 1.00 (0.98-1.03)

Household wealth quintile 

     Poorest 0.53*** (0.38-0.72) 0.56**

*

(0.42-0.75) 0.50**

*

(0.36-0.69) 0.47**

*

(0.34-0.64)

     Poor 0.78 (0.57-1.05) 0.73* (0.55-0.95) 0.81 (0.59-1.10) 0.74* (0.55-0.98)
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     Middle 0.61** (0.45-0.82) 0.62**

*

(0.47-0.81) 0.65** (0.47-0.88) 0.60** (0.45-0.80)

     Rich 0.79 (0.58-1.06) 0.63** (0.48-0.82) 0.82 (0.60-1.12) 0.64** (0.48-0.85)

     Richest (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)

Household sanitation

     Unimproved 0.79* (0.64-0.97) 0.64**

*

(0.53-0.77) 0.80* (0.64-0.99) 0.68**

*

(0.55-0.83)

     Improved (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)

Household water source

     Unimproved 0.69** (0.55-0.87) 0.90 (0.73-1.10) 0.63**

*

(0.49-0.80) 0.81+ (0.65-1.01)

     Improved (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)

Distance to nearest primary health 

center 

     <2 kilometers (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)

     2 – <5 kilometers 0.56** (0.37-0.85) 0.52** (0.35-0.78) 0.64* (0.42-0.97) 0.53** (0.34-0.83)

     5 – <7 kilometers 0.57* (0.37-0.88) 0.38**

*

(0.25-0.58) 0.53** (0.35-0.82) 0.37**

*

(0.23-0.60)

     7 – <10 kilometers 0.44*** (0.28-0.68) 0.33**

*

(0.21-0.52) 0.46** (0.29-0.72) 0.32**

*

(0.19-0.53)

     10+ kilometers 0.58* (0.36-0.89) 0.40**

*

(0.25-0.64) 0.51** (0.35-0.81) 0.40** (0.24-0.68)

aControlling for health catchment area  

***p<0.001, **p<0.01, *p<0.05, +p<0.10
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Table 3. Adjusted odds of healthcare utilization for children under five with recent illness by symptom type (N=5,117)a

Any care Care from a qualified 

provider

Care within 24 hours Care from a qualified 

provider within 24 hours

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Symptom presentation

     Fever (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)

     Diarrhea 0.55*** (0.43-0.71) 0.60**

*

(0.47-0.76) 0.52**

*

(0.40-0.67) 0.56**

*

(0.43-0.73)

     Diarrhea with bloody stools 1.75** (1.21-2.52) 1.06 (0.77-1.47) 1.18 (0.82-1.69) 1.01 (0.71-1.42)

     Cough 0.36*** (0.26-0.50) 0.35**

*

(0.25-0.49) 0.35**

*

(0.25-0.48) 0.36**

*

(0.25-0.52)

     Cough with fast breathing 1.26 (0.87-1.82) 1.16 (0.84-1.62) 0.95 (0.66-1.38) 1.09 (0.76-1.55)

     Fever and diarrhea 0.72+ (0.51-1.02) 0.70* (0.50-0.98) 0.77 (0.54-1.09) 0.71 (0.50-1.02)

     Fever and diarrhea with bloody stools 1.64+ (0.99-2.72) 1.48+ (0.95-2.30) 1.08 (0.65-1.78) 1.14 (0.70-1.86)

     Fever and cough 0.39*** (0.25-0.61) 0.47** (0.29-0.77) 0.40 (0.25-0.64) 0.40** (0.24-0.69)

     Fever and cough with fast breathing 2.12* (1.13-3.96) 1.69+ (1.00-2.85) 1.45 (0.79-2.68) 1.32 (0.75-2.32)

     Diarrhea and cough with/without 

fever

0.79 (0.59-1.05) 0.88 (0.67-1.16) 0.70* (0.52-0.94) 0.86 (0.64-1.14)

aControlling for age, sex, maternal education, maternal decision-making power, ethnicity, wealth quintile, household size, clean water, sanitation, distance to health facility, and 

health catchment area  

***p<0.001, **p<0.01, *p<0.05, +p<0.10
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Figure 1. Illness symptoms reported among children under five in the two weeks preceding the survey (N=5,117) 
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Figure 2. Trajectories of care and treatment among recently ill children under five years of age (N=5,117). 

 

Notes: Two children have no specific site of care reported and are not included in estimates by provider type or site of care. Sites are 

not mutually exclusive. Respondents did not report where home treatment was obtained.  
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