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Abstract

Objectives

To study private costs and other determinants of access to healthcare for childhood fevers

in rural Tanzania.

Methods

A case-control study was conducted in Tanzania to establish factors that determine access

to a health facility in acute febrile illnesses in children less than 5 years of age. Carers of eli-

gible children were interviewed in the community; cases were represented by patients who

went to a facility and controls by those who did not. A Household Wealth Index was estimat-

ed using principal components analysis. A multivariable logistic regression analysis was

performed to understand the factors which influenced attendance of healthcare facility in-

cluding severity of the illness and household wealth/socio-demographic indicators. To com-

plement the data on costs from community interviews, a hospital-based study obtained

details of private expenditures for hospitalised children under the age of 5.

Results

Severe febrile illness is strongly associated with health facility attendance (OR: 35.76, 95%

CI: 3.68-347.43, p = 0.002 compared with less severe febrile illness). Overall, the private

costs of an illness for patients who went to a hospital were six times larger than private

costs of controls ($5.68 vs. $0.90, p<0.0001). Household wealth was not significantly corre-

lated with total costs incurred. The separate hospital based cost study indicated that private
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costs were three times greater for admissions at the mission versus public hospital: $13.68

mission vs. $4.47 public hospital (difference $ 9.21 (95% CI: 7.89 -10.52), p<0.0001). In

both locations, approximately 50% of the cost was determined by the duration of admission,

with each day in hospital increasing private costs by about 12% (95% CI: 5% - 21%).

Conclusion

The more severely ill a child, the higher the probability of attending hospital. We did not find

association between household wealth and attending a health facility; nor was there an as-

sociation between household wealth and private cost.

Introduction
While malaria as a cause of severe childhood febrile illnesses declines, recent research empha-
sises the prevalence of other causes of infection as primary causes of fever and the importance
of these infections in hospital admissions, especially in Africa [1–4]. Fevers appear to have
been consistently over-diagnosed and treated as malaria [2, 3] sometimes with adverse out-
comes [5].

In most severe febrile illness, speed of therapeutic intervention determines outcome. By def-
inition, severely ill children have declared themselves as being unable to control the infection
and have a lower probability for spontaneous cure. While uncomplicated illness may be man-
aged at home, the evolution of an infection to a severe state or death suggests failure to diag-
nose and promptly treat the infection. Whereas a negative relationship has been reported
between poverty and use of health services for uncomplicated febrile illness [6], the relationship
between wealth and healthcare seeking behaviour in severe disease remains almost unexplored,
except for one study which showed no association [7].

In rural areas, it has been reported that irrespective of illness, 41% Tanzanian patients con-
sult a healthcare provider when sick, and among those with “danger” signs of fast or difficult
breathing, convulsions, inability to eat, drink or suck, repeated vomiting, altered consciousness
or coma, 60% go to a public hospital/health centre [6]. In order to decrease private costs and
encourage greater and more equitable use of health services among children under 5 years old
who bear the brunt of mortality, this group are exempt from healthcare charges, including in-
patient fees [8]. Despite this policy, approximately 75% of health care expenditure appears to
be borne by households [9] and high costs for hospital paediatric admissions are reported [10].

Reasons why households fail to reach a health facility are still not very clear. Anticipated
total private costs, inability to pay in kind or pay over a longer period of time may be some of
the reasons [11].

Understanding failed opportunities to access timely care is key to reducing the infectious
disease burden. Some part of the failed opportunity may be due to delays in taking a decision
to reach care. Another part may be the delay or failure of the family to reach appropriate care.
The third delay may occur at the facility when clinicians do not have a high index of suspicion
for the true cause in their diagnostic and treatment plan.

This study looks at determinants of access to health care for children with febrile illness. We
carried out a case-control study in rural Tanzania, where malaria, acute respiratory infections
and other causes of serious febrile illness are common, in order to understand whether eco-
nomic and socio-demographic factors determine access to healthcare facilities.
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Methods

Study sites
Our study was implemented in two rural, malaria-endemic areas of Tanzania: Kilosa and Mvo-
mero Districts, between September 2010 and March 2011. In Kilosa District, there is access to
free care at a public hospital, and most families farm on their own land. In contrast, family in-
come in Mvomero District is dependent upon large-scale, estate-owned, irrigated sugarcane
and rice to which families contribute labour. The extensive irrigation makes malaria transmis-
sion intense and non-seasonal compared with surrounding areas [12]. Access to immediate
care is through a mission hospital located close to the irrigated areas that charges fees.

Health services provision in study areas
At Kilosa District Hospital, facility registration/consultation, bed costs, inpatient cost of drugs
and laboratory examinations are provided free of charge for young children. However, for
older children and adults, a fixed fee of US$1.4 is charged for registration/consultation/ medi-
cation plus $0.3 per night per bed and per test for each laboratory investigation. In public hos-
pitals such as Kilosa District Hospital, drugs or other supplies used for patient care are
provided at no cost when they are in stock. However if essential commodities happen to be
out-of-stock at the time of the consultation/admission, the responsibility for purchase rests
with the patient’s carer.

Turiani Missionary Hospital in Mvomero District was set up in 1961 to provide medical ser-
vices labourers of the local irrigation schemes [13]. Young children are charged $2.4 for the
first visit for registration/consultation plus $0.7 per bed per night, $1.2 for the second visit plus
$0.7 per night per bed. The cost for older children and adults is double that of Kilosa: $2.8 for
registration/consultation plus $0.7 per night per bed. The cost of drugs and laboratory exami-
nations are charged separately, per test and per drug.

Although costs charged to the patient are different between public and private facilities,
both hospitals follow national treatment guidelines and provide the same standard of care. The
number and quality of staff attending patients were not noticeably different between the two
hospitals, but greater attention seemed to be paid to patient notes, hospital files, documentation
of patient care and follow up in Turiani Missionary Hospital.

These hospitals serving both Districts represent the highest level of care; they are supported
by several other public and private facilities (called health centres and dispensaries) which pro-
vide inpatient and outpatient health care respectively. The dispensary managed by nurses is
usually the first point of consultation for patients and they are closer to the patients’ residences
and are more numerous than hospitals. The health centre admits patients, and is staffed by
doctors and nurses and often located at an intermediate distance between the dispensary and
hospital. In addition, there are a variety of private laboratories, governmental maternal-care
clinics, traditional healers and voluntary health workers to whom patients can go for advice
and care, in addition to the shops which sell medicines (antipyretics, antibiotics, and antimalar-
ials including quinine) without prescription.

Study population and data collection
The case-control study was carried out in Kilosa andMvomero Districts. The purpose was to es-
tablish why some parents or carers went to hospital/health centre with their child and others did
not, especially for children who had a severe febrile illness. A list was developed identifying the
villages where the majority of hospital/health-centre-admitted patients resided (excluding vil-
lages next to those facilities) and community interviews occurred in the twelve top communities
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listed, so that geographical distance was similar for patients admitted or not admitted to
these facilities.

In each community, the study was explained to chiefs of villages and community health
workers (CHWs) who are the front-line workers for community health care. These CHWs are
required to keep a ledger of sick children in the community with their symptoms, consultations
and outcome. We outlined our desire to interview parents of sick children focusing on those
who had symptoms of a febrile illness in the past month. CHWs were approached to identify
patients who met the inclusion criteria of age (between 3–59 months), symptoms (a febrile ill-
ness which prevented oral drug intake at some point during the illness), and illness resolution
within the past month.

Children who did not meet these eligibility criteria, whose guardian was not present during
the illness, who had been already interviewed regarding a previous episode of illness in the
household or who refused to sign the informed consent form were excluded from interview.
Once eligible children were identified by village health workers or village chiefs, the parents or
guardians of the children were approached, the study was explained, informed consent ob-
tained, and interviews were conducted.

Allocation of the participants to the cases or controls and determination of whether the epi-
sode met eligibility criteria could only occur post-interview. Cases were defined as children
who had attended a health facility (i.e. hospital or health centre) and controls were those who
did not.

Thirteen trained interviewers, with extensive research experience in Kilosa, carried out
structured interviews in Swahili and filled out a Case Record Form (available on request).
There was no purposeful selection of families for interviews: in each village, all families identi-
fied with a sick child who met the inclusion criteria were interviewed. Only one interview per
household occurred even if many children in the household had been sick, or a child had more
than one episode of illness during the study period.

To better understand the factors driving hospital costs, a complementary study was carried
out in hospitals with a focus on all out-of-pocket costs of patients admitted, as well as the clini-
cal history of children prior to admission. These interviews were carried out with parents of
children about to be discharged from Kilosa District Hospital and Turiani Mission Hospital.
Interviews occurred on the day of discharge so that most costs already incurred by parents
could be captured. When many children were discharged on the same day, a selection of pa-
rents for interview was undertaken (first discharged, first interviewed); when only a few eligible
children were to be discharged, every guardian (i.e. an adult carer accompanying the child)
was interviewed.

Sampling strategy
Our aim was to interview all patients meeting the eligibility criteria from the main 12 malaria
endemic communities in the catchment areas of two major hospitals and one public health
centre using CHWs records of childhood illnesses in the community. All families of a child
meeting the eligibility criteria were interviewed. At intervals, after a visit to a village had already
taken place, the CHW would inform the team that new patients had been identified, and the
team would return to the village to complete additional interviews. The objective was to fully
represent all eligible patients in these communities during the malaria season of September
2010 to March 2011. There was no attempt to have an equal number of patients from each of
the 12 communities.
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Questionnaire design
All questionnaires were in Swahili and pilot tested before use. The hospital questionnaire was
similar to the community questionnaire but captured additional information on the date and
time of arrival of the patient at the hospital, the clinical diagnoses and the treatments received/
prescribed at the hospital, extracted from the patient’s hospital file. Each interview lasted about
fifty minutes. Participants were asked about the general social-demographic context of the fam-
ily, and detailed information of the clinical course of the illness (timing, symptoms, actions
taken, healthcare providers visited and costs incurred such as transportation, medicines, regis-
tration/consultation fees, laboratory/diagnostic tests, accommodation and food for each
consultation).

Data analysis
Patient and household characteristics. Demographic information on the patient (sex,

age) and patient’s family (education, number of working members) was obtained. Household
socioeconomic data focussed on living standards—durable family possessions (radio, lantern,
bicycle, table, iron), ability to meet family food needs, and main occupation/means of the
household. Baseline characteristics were compared between cases and controls.

Severity of illness. Classification of severity was by clinical symptoms as reported by the
caretaker. Febrile children with reports of only some very short period of time when the child
could not take oral drugs and where the child was largely able to take oral medications, were
classified as Per Os (PO). This category included children who had fever only, diarrhoea, rash,
cough, a cold/runny nose, headache, no appetite or abdominal pain. If the fever was accompa-
nied by one of the following: repeated vomiting or lethargy (unable to sit/stand/walk unaided,
too weak to eat, drink or suck) the illness was classified as Non-Per-Os (NPO). Children with
repeated convulsions, altered consciousness or coma, difficulties in breathing or rapid breath-
ing, a stiff neck, bulging fontanel or chest indrawing were classified as severely ill. There was no
overlap in patients; children with symptoms in more than one category were categorised in the
highest severity category.

Private out-of-pocket costs. Out-of-pocket costs reported by the parent or guardian of
the child were categorised into “hotel” costs (defined as accommodation costs, registration
costs, food, drinks and other costs for carer or patient), diagnostic/laboratory investigations,
drugs and patient management, and transport. Transport cost included costs of the parent or
guardian but excluded costs paid by a third party (i.e. a person not related to the household) ac-
companying the parent/guardian and child. Total private costs were compared by case-control
status for each location. Total hospital costs were compared by location also for the patients in-
terviewed at the hospital. Costs are presented in US dollars ($) using the average exchange rate
between September 2010 and March 2011: 1 US Dollar = 1,474.06 Tanzanian Shillings (www.
oanda.com).

Statistical methods. All data were double entered (Epidata, 3.1) and analyzed using
STATA v.9.2 (StataCorp, College Station, TX, USA). Information on household possessions
(table, radio, lantern, bicycle and iron) and food problems (had or never had food problems)
was used to calculate a Household Wealth Index (HWI) based upon principal components
analysis to characterize the wealth variance between households within the community group
[14, 15]. Households were grouped into pre-determined ‘wealth’ categories—the lowest 40%,
middle 40% and highest 20%—reflecting different socioeconomic levels. Calculation of the
HWI did not adjust for household size since the benefits of possessions would be available at
the household level.

Access to Healthcare for Febrile Childhood Illnesses
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Since one of our objectives was to study factors influencing hospital care, we undertook a
multivariable logistic regression analysis using community-based data in which attendance at a
hospital or health centre was the dependent variable and independent variables were demo-
graphic, social or economic in nature—location, age of the child, gender, highest education (in
years) achieved within the family, number of working people in the household, severity of the
illness and the household wealth index. Since the total private costs of illness were not known
at the time of decision to go to a hospital/health centre, we excluded total private costs incurred
for healthcare of the child during the episode of illness. A further linear regression analysis was
used to determine which factors affected hospital costs.

When the study population was stratified with respect to the characteristic of interest, we
used either the chi-squared test of homogeneity or a linear trend of odds if there were more
than two ordered groups. We also used the student’s t-test to determine equality of means. The
level of significance of p = 0.05 and a confidence level of 95% were used throughout.

Ethics
The research protocol was approved by the National Institute for Medical Research Ethics
Committee (NIMR) and the Commission for Science and Technology (COSTECH) in Tanza-
nia. Additional local permission was granted by the Regional Medical Officer in Morogoro, the
District Medical Officers in Kilosa and Mvomero and village leaders. Individual written in-
formed consent was obtained from all participants prior to interview.

Results

Patient characteristics
Fig 1 shows the number of interviews conducted both in the community (Fig 1A) and at the
hospital (Fig 1B), and the inclusion and exclusion of the data into the analysis. For our case-
control study (Fig 1A), a total of 183 guardians, mostly mothers (>90%), were interviewed in
the community, but 12 interviews were excluded from analysis because the child was sick at the
time of the interview (N = 1), did not have a febrile illness (N = 3) or the illness had not re-
solved within the month’s eligibility period (N = 5). Also excluded were 3 episodes in children
whose guardians were interviewed twice for different illness episodes; only the first interview
was retained (N = 3). This left a total of 171 participants included in the case-control analysis
(51 cases and 120 controls).

Fig 1B shows that out of 260 hospital interviews conducted to obtain detailed private costs
for childhood admissions, 252 observations were included in the analysis. Eight patients were
excluded: because the child was age-ineligible (N = 2); guardians were interviewed for 2 differ-
ent illness episodes from which only the first was retained (N = 2); the guardian gave insuffi-
cient or inconsistent information (N = 3) or guardian gave oral but not written consent
(N = 1).

Baseline characteristics
Most children were below 37 months of age (84.4% Cases Kilosa, 73.7% Cases Turiani, 71.2%
Controls Kilosa and 75.0% Controls Turiani) (Table 1). The highest level of education complet-
ed by a household member was generally primary school (7 years or less) and for most house-
holds income was based on farming (mainly crops but sometimes pastoral farming). There was
no difference in baseline characteristics between cases and controls in Kilosa. In Turiani, a sig-
nificantly greater proportion of working people were in households of the cases compared with
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controls (16/19 vs. 8/16; p = 0.0323). None of the controls were referred to a hospital and only
5 cases (2.9%) were referred to a hospital/health centre.

Household Wealth Index
Table 2 presents the Household Wealth Index (HWI). Households in the lowest wealth catego-
ry were least likely to have all the possessions and had a greater frequency of food problems
and vice versa. Wealth comparisons between cases and controls using the derived HWI show
that there was a non-significant trend towards more cases than controls being in the higher
wealth category in both Kilosa (25.0% Cases vs. 18.3% Controls) and Turiani (21.1% Cases vs.
12.5% Controls) (Table 2).

Fig 1. Community interviews—Cases and Controls (A); Hospital interviews (B).

doi:10.1371/journal.pone.0122386.g001
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Determinants of attending hospital or a health centre for febrile illness
Using a multivariable logistic regression (Table 3) we studied factors that might determine
healthcare facility attendance. The results of this regression model indicate that only 3 indepen-
dent variables significantly influenced facility attendance: location, the number of working peo-
ple in the household and severity of illness. Children in Turiani (OR: 3.55, 95% CI: 1.48–8.51,
p = 0.005) and children living in households with more than two working people (OR: 2.25,
95% CI: 1.03–4.95, p = 0.043) were more likely to attend a health facility than children in Kilosa

Table 1. Baseline characteristics: cases versus controls by location.

Category Subcategory Cases Controls

Kilosa Turiani Kilosa Turiani TOTAL

% N % N % N % N % N
18.7 32 11.1 19 60.8 104 9.4 16 100.0 171

Caregiver’s gender Female 93.8 30 100.0 19 93.3 97 93.8 15 94.2 161

Child’s gender Male 43.8 14 52.6 10 51.9 54 37.5 6 49.1 84

Child’s age* �18 months 40.6 13 52.6 10 42.4 44 37.5 6 42.7 73

19–36 months 43.8 14 21.1 4 28.8 30 37.5 6 31.6 54

37–59 months 12.5 4 26.3 5 28.8 30 25.0 4 25.1 43

Highest education in family (years)** No education - - 5.3 1 4.8 5 - - 3.5 6

� 7 years 93.8 30 68.4 13 82.7 86 87.5 14 83.6 143

> 7 years 6.2 2 26.3 5 12.5 13 6.3 1 12.3 21

Number of working people § � 2 50.0 16 15.8 3 61.5 64 50.0 8 53.2 91

> 2 50.0 16 84.2 16 38.5 40 50.0 8 46.8 80

Main occupation/source of income Only farming 96.9 31 68.4 13 92.3 96 81.2 13 89.5 153

Self-employment mainly - - 10.5 2 5.8 6 12.5 2 5.8 10

Paid employment mainly 3.1 1 21.1 4 1.9 2 6.3 1 4.7 8

Symptoms & severity Per Os (PO)—Total 59.4 19 10.5 2 55.8 58 56.2 9 51.5 88

Fever only 21.0 4 50.0 1 50.0 29 44.5 4 43.2 38

Diarrhoea 15.8 3 50.0 1 10.3 6 22.2 2 13.6 12

Cough/cold 63.2 12 - - 34.5 20 33.3 3 39.8 35

Rash - - - - 5.2 3 - - 3.4 3

Non Per Os (NPO)—Total 25.0 8 84.2 16 43.2 45 43.8 7 44.4 76

Repeated vomiting + 75.0 6 87.5 14 77.8 35ǂ 71.4 5 78.9 60

Lethargy (too weak to
swallow, to sit) +

25.0 2 12.5 2 22.2 10 28.6 2 21.1 16

Severe—Total 15.6 5 5.3 1 1.00 1 - - 4.1 7

Altered consciousness /
coma

- - - - 100.0 1 - - 14.2 1

Convulsions 40.0 2 100.0 1 - - - - 42.9 3

Difficulties in breathing 60.0 3 - - - - - - 42.9 3

Cases referred by a village health worker or a
dispensary to hospital/health centre

PO - - - - - - - - - -

NPO 6.2 2 15.8 3 - - - - 2.9 5

Severe - - - - - - - - - -

* Cases Kilosa: data on 1 participant is missing.

** Controls Turiani: data on 1 participant is missing.

§ Cases Turiani vs. Controls Turiani (test of homogeneity): χ2 = 4.58, p = 0.0323.

+ Plus other symptoms preventing oral treatment.

ǂ Repeated vomiting only: 1 participant.

doi:10.1371/journal.pone.0122386.t001
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or children from households with fewer working people. Using our classification of severity,
the more severe the episode, the greater was the likelihood that the child would be taken to a
health facility (OR: 35.76, 95% CI: 3.68–347.43, p = 0.002), although the confidence interval is
very wide. The index of household wealth was neither significant as an independent covariate,
nor positively correlated with total costs (S1 Table).

Household private out-of-pocket costs for healthcare
Table 4 presents reported private costs for a whole episode of illness by cost category, for cases
and controls, by location.

Patients who attended a hospital/health centre always had higher private costs: $1.37 vs
$0.79 (difference $0.58 (95% CI: -0.09–1.25), p = 0.0874) for Kilosa; $12.93 vs. $1.62 for Turiani
(difference $11.31 (95% CI: 8.22–14.41), p<0.0001) with the difference in cost between cases
and controls significant only in Turiani. Hence the private costs of patients who went to a

Table 2. HouseholdWealth Index for the community participants.

Wealth category derived from Household Wealth Index*

Study participants (%) by wealth category Lowest (Lowest
40%) (n = 69)

Middle (Middle 40%)
(n = 69)

Highest (Upper
20%) (n = 33)

% N % N % N

Cases Kilosa 43.7 14 31.3 10 25.0 8

Cases Turiani 42.1 8 36.8 7 21.1 4

Total Cases 43.2 22 33.3 17 23.5 12

Controls Kilosa 39.4 41 42.3 44 18.3 19

Controls Turiani 37.5 6 50.0 8 12.5 2

Total Controls 39.2 47 43.3 52 17.5 21

*Estimated using information on household possessions (table, radio, lantern, bicycle and iron) and food problems.

doi:10.1371/journal.pone.0122386.t002

Table 3. Determinants of attending healthcare facility for acute febrile illness based on a multivariable logistic regression model (169
participants).

Variable * Covariates Odds ratio 95% CI p-value

Community Kilosa reference

Turiani 3.55 1.48–8.51 0.005

Age of child (months) - 0.98 0.95–1.00 0.080

Gender Male reference

Female 1.21 0.57–2.58 0.617

Highest education in family (years) - 1.08 0.90–1.29 0.405

Number of working people � 2 reference

> 2 2.25 1.03–4.95 0.043

Severity of febrile episode Per Os reference

Non Per Os 1.55 0.69–3.48 0.287

Severe 35.76 3.68–347.43 0.002

Wealth index ** - 0.99 0.76–1.28 0.942

* Total private costs of illness were excluded from the regression analysis since these were not known at the time of parental decision to go to a hospital/

health centre. Its inclusion did not affect observed relationships.

** The higher the score, the better the wealth.

doi:10.1371/journal.pone.0122386.t003
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hospital were six times larger than private costs of controls ($5.68 vs. $0.90, p<0.0001). Pa-
tients who went to Turiani Missionary Hospital spent about 9.4 times more than patients who
attended Kilosa facilities $12.93 vs. $1.37, (difference $11.56 (95% CI: 9.22–13.90), p<0.0001)
and had a longer duration of hospital admission (3.17 days for Turiani vs. 1.91 days for Kilosa).
A separate analysis of private costs for each wealth category for cases in Kilosa and Turiani
(S1 Table) confirm significant cost differences by location, and found a significant trend in the
total private costs paid by wealth category only in Kilosa (p = 0.042).

Table 5 uses data from the hospital interviews to classify the symptoms reported by the care-
taker for children admitted and shows similar proportions of children with mild infections ad-
mitted, but a greater proportion of admissions for severe illnesses in Turiani than in Kilosa
28.9% vs 19.1%. Table 6 explores in detail the components of hospital costs stratified by severi-
ty of illness for these patients. In both hospitals, the “hotel” costs of admission drove private
costs, being approximately 50% of total costs incurred. Furthermore, the drugs and treatment
costs in Turiani hospital represent more than 30% of the total hospital costs ($4.50/13.68)
while in Kilosa hospital, these constituted a more modest 9% ($0.41/4.47). Transport costs
were similar in both locations but constituted a relatively higher proportion of private costs for
Kilosa admissions. Finally, for those who were admitted, there was no trend of increasing dura-
tion of admission or total private hospital costs with illness severity. In a generalized linear
model assessing the independent factors contributing to hospital costs for admitted patients
(S2 Table), the number of days of admission was a significant determinant of private cost, with
each day in hospital increasing private costs by about 12% (95% CI: 5%- 21%). The data con-
firm that patients admitted at Turiani hospital spent more than patients at Kilosa hospital:
$13.68 Turiani vs. $4.47 Kilosa (difference $9.21 (95% CI: 7.89–10.52), p<0.0001) (Table 6)
with the private costs of those admitted in Turiani about 3 times higher than those admitted in
Kilosa (multiplicative effect 3.1 (95% CI: 2.5–3.9; S2 Table).

Table 4. Mean private costs (US Dollar) for a whole episode of an acute febrile illness by case-control status and location.

N “Hotel”
cost (SD)
*

Diagnosis &
laboratory
cost (SD)

Drug &
treatment
cost (SD)

Transport
cost (SD) †

(N) No. admissions,
Duration of
admission in days
(SD)

TOTAL
Private
Cost (SD)

Comparison of total
private cost Cases vs
Controls: p-value

Cases—
Kilosa

32 0.19
(0.46)

0.10 (0.57) 0.45 (0.87) 0.64 (1.77) 32 5 admissions, 1.91
(1.19)

1.37 (2.26)

Cases—
Turiani

3ǂ 5.28
(4.93)

1.02 (0.34) 3.35 (1.56) 1.36 (1.36) 19 15 admissions, 3.17
(0.79)

12.93
(5.94)

Total
Cases

35ǂ 0.63
(1.93)

0.18 (0.61) 0.70 (1.23) 0.70 (1.73) 51 20 admissions, 2.85
(1.04)

5.68 (6.91)

Controls
—Kilosa

104 0.00
(0.03)

0.13 (0.55) 0.50 (0.91) 0.16 (0.37) 104 - 0.79 (1.44) Kilosa: p = 0.0874

Controls
—Turiani

15ǂ 0.25
(0.56)

0.01 (0.05) 0.92 (1.01) 0.32 (0.85) 16 - 1.62 (1.39) Turiani: p<0.0001

Total
Controls

119ǂ 0.03
(0.21)

0.11 (0.52) 0.55 (0.93) 0.18 (0.45) 120 - 0.90 (1.46) All Cases vs. Controls:
p<0.0001

* Includes registration and consultation costs, bed costs, food costs and other costs such as soap, toilet paper, etc.

† Transport cost included only for the guardian.

ǂ Excludes 17 participants (16 Cases and 1 Control in Turiani) unable to provide detailed costs by cost category; their costs are included in Total costs.

Cases Turiani vs. Cases Kilosa: p<0.0001 for difference in private cost.

Controls Turiani vs. Controls Kilosa: p = 0.0352 for difference in private cost.

doi:10.1371/journal.pone.0122386.t004
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Discussion and Conclusion
In this study of determinants of access to health care for acutely ill children, severity of symp-
toms was the most important predictor of attending a hospital facility. Household wealth did
not appear to influence this decision, although, as expected, total costs increased with admis-
sion and the number of days admitted at a facility.

Table 5. Symptoms and severity of acute febrile illness for the participants interviewed at the hospital.

Category Subcategory Hospital

Kilosa (N = 162) Turiani (N = 90)

% N % N

Symptoms & severity Per Os (PO)—Total 19.8 32 20.0 18

Fever only 37.5 12 27.8 5

Diarrhoea 28.1 9 33.3 6

Cough 28.1 9 33.3 6

Other febrile (headache, no appetite, abdominal pain) 6.3 2 5.6 1

Non Per Os (NPO)—Total 61.1 99 51.1 46

Repeated vomiting + 86.9 86ǂ 89.1 41

Lethargy (too weak to swallow, to sit) + 13.1 13 10.9 5

Severe—Total 19.1 31 28.9 26

Altered consciousness / coma - - 15.4 4

Convulsions 61.3 19 23.1 6

Difficulties in breathing 32.3 10 57.7 15

Other danger signs (Stiff neck, bulging fontanel, chest indrawing) 6.4 2 3.8 1

+ Plus other symptoms preventing oral treatment.

ǂ Repeated vomiting only: 1 participant.

doi:10.1371/journal.pone.0122386.t005

Table 6. Mean private hospital costs (US Dollar) and duration of admission by location and illness severity for participants interviewed at hospital.

N Duration of
admission. days
(SD)

“Hotel”
cost (SD)*

Diagnosis &
laboratory cost
(SD)

Drug &
treatment cost
(SD)

Transport
cost (SD) †

TOTAL
PRIVATE
COST (SD)

Comparison of total
private cost, Turiani vs.
Kilosa, p-value

Kilosa 162 3.02 (1.62) 2.42 (2.29) 0.01 (0.06) 0.41 (1.68) 1.64 (3.01) 4.47 (4.57)

Per Os 32 2.71 (1.18) 2.81 (3.00) 0.00 (0.00) 0.21 (0.55) 1.43 (2.29) 4.45 (4.77)

Non Per
Os

99 3.15 (1.81) 2.39 (2.03) 0.00 (0.03) 0.52 (2.07) 1.61 (2.69) 4.52 (4.45)

Severe 31 2.93 (1.31) 2.14 (2.24) 0.02 (0.12) 0.25 (0.81) 1.93 (4.41) 4.34 (4.91)

Turiani 90 2.76 (1.49) 6¼ 6.65 (3.37) 1.02 (0.64) 4.50 (2.38) 1.51 (2.21) 13.68 (5.87) p<0.0001

Per Os 18 2.82 (1.61) 6.81 (3.69) 1.17 (0.65) 4.29 (2.19) 1.26 (1.94) 13.52 (6.63) p<0.0001

Non Per
Os

46 2.71 (1.08) 6¼ 6.63 (2.75) 0.97 (0.65) 4.56 (2.19) 1.37 (1.63) 13.53 (4.66) p<0.0001

Severe 26 2.80 (1.99) 6.57 (4.20) 1.02 (0.64) 4.54 (2.87) 1.92 (3.14) 14.05 (7.31) p<0.0001

* Includes registration and consultation costs, bed costs, food costs and other costs such as soap, toilet paper, etc.

† Transport cost included only for the guardian.

6¼ Missing for 1 participant

Trend p-value for total private costs by episode severity in Kilosa: p = 0.93.

Trend p-value for total private costs by episode severity in Turiani: p = 0.79.

doi:10.1371/journal.pone.0122386.t006

Access to Healthcare for Febrile Childhood Illnesses

PLOS ONE | DOI:10.1371/journal.pone.0122386 April 10, 2015 11 / 15



These findings contrast with reports of surveys implemented almost 20 years ago, when
40% of young children with an acute febrile illness were reported to have died without contact
with health services [16], and intermediate studies which indicated that 40% of children with
danger signs were not taken to appropriate care and this tended to be worse in poorer families
[6]. Thus our finding that symptoms, not wealth, was decisive in the decision to proceed to a
hospital is both reassuring and indicative of behavioural changes in the management of serious
paediatric infections that may have taken place more recently [7].

Most of our participants—cases (72.5%) and controls (59.2%)—indicated that they had in-
curred some out-of-pocket expenses and for those who went to hospital, our complementary
study indicated that total costs incurred were linked to hospital type with approximately half of
private costs for hospitalised patients being related to the food and accommodation costs of the
child and guardian. The average expenditure at the public hospital was comparable with the av-
erage of $5.5 reported in a review of private costs of paediatric hospital admissions carried out
in Tanzania the year before our study [10]. However, unlike the review’s findings on church-
based hospitals, we found substantially greater private costs incurred at the mission hospital we
studied. We note that Turiani Mission Hospital had not yet acquired a “designated district hos-
pital” status, which would normally enable such a hospital to be jointly subsidized by the Gov-
ernment as well as private church-based sources. Designated status also requires the hospital to
follow the same policy of free provision of care for children (including drugs, laboratory ex-
penses and food) as public hospitals, except for a patient-file fee at the time of admission.
Hence the absence of the designated status meant that a substantial proportion of the costs of
mission hospitalization were passed onto patients. The three-fold higher out-of-pocket average
costs for the mission hospital lasted until 2012 when the hospital acquired the designated dis-
trict hospital status.

Although mean hospitalization payments were lower in the government hospital compared
with the mission hospital, poorer patients attending either hospital did not spend more on the
episode compared with their wealthier counterparts. Costs for a child who had a severe febrile
illness and was admitted at the public hospital were approximately 16.5% of the average
monthly income of $27.14 [17] while admission at the mission hospital meant a loss of about
50% of average monthly income. Assuming an incidence of 3.5 episodes of malaria for a child
under 5 years old per year [18], health costs would have been about 5% of family income per
child in the Kilosa area and about 15% in the Turiani area. This supports the finding of Saksena
et al. [10] which suggests that around 71% of households lose income due to a child’s admission
at a health care facility. We did not obtain data on how families paid for their out-of-pocket
costs, but reviews have shown that the immediate response is to use available cash and mobilise
savings (which is only feasible for a small proportion of households) whereas other households
reduce consumption (often food) or sometimes sell assets—that form an important source of
the family’s livelihood, such as land or livestock, or borrow from social networks, which can
place them in debt for some period of time [19].

Our study has several limitations. First, we had assumed that the cases in Turiani and Kilosa
could be pooled for the cost analysis; we did not anticipate the degree of cost heterogeneity that
we found which required sub-group analyses. Secondly, because of the prior literature we antic-
ipated a far larger number of patients with severe episodes who did not proceed to the hospital
and thus a larger number of controls. In the event, from our patient sample with acute symp-
toms, less than 10% had severe symptoms (altered consciousness or convulsions) and all of
them except for one participant went to hospital. Thirdly, we used a pragmatic symptomatic
classification of patients into different categories of disease severity. This classification met
WHO integrated management of childhood illness (IMCI) guidelines [20, 21]. Children with
danger signs (convulsions, repeated vomiting, failure to feed, lethargy/unconsciousness, chest
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in-drawing, noisy breathing, severe dehydration, and pallor) are referred to nearby health facil-
ities. For our analysis, we classified the children with danger signs into two groups. Those who
had repeated convulsions, altered consciousness or coma, difficulties in breathing or rapid
breathing, a stiff neck, bulging fontanel or chest in-drawing were classified as severely ill, those
who had repeated vomiting or lethargy (unable to sit/stand/walk unaided, too weak to eat,
drink or suck) were classified as Non-Per-Os. There is an obvious overlap between these two
groups and misclassification between these categories might have occurred.

There is a high probability that we have underestimated total private costs. Return journeys
to the hospital were not taken into account in the costs of participants interviewed at the hospi-
tal and although other studies have doubled the transport costs, we judged that transport costs
to the hospital in an emergency would be higher than the costs of the return journey being un-
dertaken in more favourable circumstances. Once the child had recovered and was on the
point of discharge, participants indicated that they were not sure about the mode of transport
they would use to go back home, or the costs associated with this journey but did not anticipate
the costs to be as high as the journey to hospital. In addition, drugs used in home management
of the episode, and perhaps bought during a previous occurrence of illness were not included
in our tally of total costs because neither the amount of drug used nor the cost could be deter-
mined. We also excluded the opportunity costs of time since our study concentrated on direct
out-of-pocket costs. Finally the cost data from the cases or controls would have been based
upon recall of expenditures made since the episode and there are likely to be errors in recall of
expenditures made, although we anticipate that the magnitude of the errors might be similar
between the cases and controls.

Our focus was on whether economic and socio-demographic variables played a role in ac-
cessing a hospital or health centre. Therefore, other factors that would influence behaviour,
such as perception of illness and parental understanding of health needs in an emergency, qual-
itative data on perceptions about quality of care and services, staff attitude and competencies at
the health facility were not sought. Such qualitative data might have been informative on choice
and timing of care. Finally, although we would have wanted to investigate characteristics of
missed opportunities—referred participants who did not comply with referral advice—none of
our controls said that they had been referred to the hospital. Thus, supplementary work on
failed referral may complement our findings.

Supporting Information
S1 Table. Mean private costs (US Dollar) for a whole episode of febrile illness for the cases
by location, stratified by household wealth category.
(DOC)

S2 Table. Determinants of private hospital costs for an episode of febrile illness based on a
generalized linear model for 249 participants interviewed at the hospital.
(DOC)
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