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In addition to being a major cause of mortality in South Asia, childhood diarrhea creates economic burden
for affected households. We used survey data from sites in Bangladesh, India, and Pakistan to estimate the
costs borne by households due to childhood diarrhea, including direct medical costs, direct nonmedical costs,
and productivity losses. Mean cost per episode was $1.82 in Bangladesh, $3.33 in India, and $6.47 in Paki-
stan. The majority of costs for households were associated with direct medical costs from treatment. Mean
costs understate the distribution of costs, with 10% of cases exceeding $6.61, $8.07, and $10.11 in Bangladesh,
India, and Pakistan, respectively. In all countries there was a trend toward lower costs among poorer house-
holds and in India and Pakistan there were lower costs for episodes among girls. For both poor children and
girls this may reflect rationing of care, which may result in increased risks of mortality.

Diarrhea is a leading cause of child mortality in south
Asia and globally, especially in low-income settings [1].
In addition to the health burden from mortality, diar-
rhea can have an important economic impact on the
households of affected children and society as a whole.
The economic costs to the healthcare system and gov-
ernments can help offset the costs of interventions to
reduce diarrheal morbidity and mortality, and there
have been growing efforts to estimate these costs [2–8].
In addition, households themselves can bear a substan-
tial economic burden due to the costs of treatment,
other out-of-pocket expenses like transportation, and
lost time from work. However, there is little empirical
evidence of the magnitude of these costs to households.

Household economic costs of diarrhea episodes can
have both an economic and a health impact [9–11].
First, they can reduce household resources for other
activities, including productive investments, education,
and food. Second, they can influence whether house-
holds seek care and how much they seek; that is,
households—especially poor households—may avoid
treatment due to the high cost, potentially exposing
their children to higher risks of mortality. Given the
high frequency of diarrhea among children in low-
income settings, households are repeatedly balancing
these health risks and economic costs.

This balance between household costs and health
risks also interacts with important policy debates on
user fees for treatment. Globally there has been a push
to increase user fees for basic health services as a way
to increase the financial sustainability of government-
supported health systems. However, shifting costs of
basic health services may result in households delaying
or forgoing treatment [11, 12]. For example, Stanton
and Clemens argued that instituting user fees in gov-
ernment health clinics in Bangladesh could have detri-
mental health impacts, via reductions in utilization, on
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some of the most medically vulnerable groups that utilize this
system, namely, women, children, and the poor [13]. For
health conditions like childhood diarrhea for which there are
effective, low-cost solutions [14, 15], this may have adverse
consequences [16–19].

We explore these issues within the context of 3 South Asian
nations: Bangladesh, India, and Pakistan. We had 3 related ob-
jectives: (1) to estimate and characterize household costs associ-
ated with childhood diarrhea episodes by type and setting, (2)
to explore how child and household characteristics alter cost
patterns, and (3) explore how high costs can serve as a barrier
to care or contribute to impoverishment of the household.

METHODS

This study uses data from the Global Enteric Multicenter Study
(GEMS) of acute moderate-and-severe diarrhea in 3 Asian coun-
tries—Bangladesh, India, and Pakistan. Specifically, data come
from the Healthcare Utilization and Attitudes Survey (HUAS).
All 3 countries were chosen because of their relatively high rates
of child mortality. Data were collected using a standardized inter-
view from an age-stratified random sample of approximately

1000 households containing a child 0–59 months of age within
each study area (described in [20]). Analyses were weighted based
on the probability of selection. Each site aimed to enroll 400
infants 0–11 months of age, 370 children 12–23 months of age,
and 370 children 24–59 months of age. For children aged 0–59
months who experienced a diarrheal episode in the previous 14
days, additional retrospective data were collected on household
expenditures for medical care, other direct costs such as transpor-
tation, and time lost from paid work (indirect costs).

Sample sizes varied among countries. The initial household
sampling was expected to be large enough to identify approxi-
mately 200 children with diarrhea in the previous 14 days and
150 children with household costs associated with the epi-
sodes. Based on World Health Organization methods for esti-
mating diarrheal costs [15], this was expected to be sufficient
to produce estimates of means with a confidence interval of
+10% of the true mean with 80% power. The observed power
in each country varies based on the variance in costs within
each and the actual number of episodes. Sample sizes were not
powered for secondary analyses to detect differences between
subgroups. Sample sizes for each of the countries and subpop-
ulations are provided in Table 1.

Table 1. Study Population Characteristics and Subsamples

Bangladesh India Pakistan

Children
With

Diarrhea

Children
With Any
Costs

Children
With
Direct
Medical
Costs

Children
With

Diarrhea

Children
With Any
Costs

Children
With
Direct
Medical
Costs

Children
With

Diarrhea

Children
With Any
Costs

Children
With
Direct
Medical
Costs

Sex

Male 52 (55) 44 (54) 44 (54) 44 (48) 30 (48) 29 (49) 178 (51) 120 (53) 109 (52)

Female 43 (45) 37 (46) 37 (46) 48 (52) 32 (52) 30 (51) 171 (49) 107 (47) 100 (48)
Education

None to primary 31 (33) 25 (31) 25 (31) 36 (39) 22 (36) 20 (34) 211 (61) 139 (61) 128 (61)

Finished primary 50 (53) 43 (53) 43 (53) 41 (45) 32 (52) 31 (53) 34 (10) 26 (12) 26 (12)
Some secondary 14 (15) 13 (16) 13 (16) 14 (15) 7 (11) 7 (12) 20 (6) 12 (5) 12 (6)

Religious only … … … … … … 1 (1) 1 (2) 1 (2) 84 (24) 50 (22) 43 (21)

Age
0–11 mo 36 (38) 32 (40) 32 (40) 42 (46) 31 (50) 30 (51) 154 (44) 107 (47) 98 (47)

12–23 mo 39 (41) 32 (40) 32 (40) 26 (28) 17 (27) 17 (29) 117 (34) 71 (31) 65 (31)

24–59 mo 20 (21) 17 (21) 17 (21) 24 (26) 14 (23) 12 (20) 78 (22) 49 (22) 46 (22)
Severity

Mild 22 (23) 18 (22) 18 (22) 26 (28) 13 (21) 13 (22) 55 (16) 31 (14) 27 (13)

Moderate/severe 73 (77) 63 (78) 63 (78) 66 (72) 49 (79) 46 (78) 294 (84) 196 (86) 182 (87)
Duration

1–3 d 39 (53) 32 (51) 32 (51) 70 (83) 46 (79) 44 (80) 87 (43) 60 (40) 58 (41)

4–7 d 25 (34) 23 (37) 23 (37) 10 (12) 8 (14) 8 (15) 86 (43) 67 (45) 63 (45)
8–14 d 8 (11) 7 (11) 7 (11) 3 (4) 3 (5) 2 (4) 15 (8) 13 (9) 10 (7)

≥15 days 1 (1) 1 (2) … … 1 (1) 1 (2) 1 (2) 13 (7) 9 (6) 9 (6)

All data are presented as no. (%).
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We examined direct medical costs, direct nonmedical costs,
indirect medical costs, and total costs per child for utilizing
healthcare services to treat a given case of diarrhea, all of
which are converted to US dollars. Direct medical costs were
defined as either informal or formal expenditures, with the
former representing care provided by a local healer or phar-
macists and the latter combining both outpatient and inpa-
tient care. Outpatient and inpatient facilities at each site are
described in more detail in Levine et al [20], but outpatient
facilities were primarily health centers and private doctors’
offices, while inpatient facilities were primarily public district
hospitals. Direct nonmedical costs were broken down by
transportation and other costs, whereas indirect medical costs
were either time costs or other costs. For both medical and
total costs, some cases incur no costs and the remainder of
episodes typically produced a right-skewed distribution. De-
scriptive statistics (means and standard errors) for costs are
provided for all cases, those incurring medical or other costs,
and the proportion incurring costs (Table 1). All costs were
collected in local currencies, converted to US dollars, and then
adjusted to 2011 as the reference year.

We also examined how child, household, and episode char-
acteristics were associated with the costs incurred by house-
holds. This was analyzed separately for direct medical costs
and total costs. Analysis of variance was used to assess the
effect of household economic status, maternal education, child
sex, age, duration of illness, and illness severity. Multivariate
analysis was considered but not presented due to the limited

sample size. This analysis was conducted separately for all epi-
sodes and those incurring medical or any costs. Logistic re-
gression was used estimate the effect of these variables on the
likelihood of costs being incurred by the household. House-
hold economic status is based on an asset index calculated
using principal components analysis using the full household
sample for each country [21]. Maternal education was broken
down into 4 categories: no formal or some primary education,
completed primary education, some secondary, and religious
education only. Due to the limited sample size and power, we
considered P < .05 as statistically significant and P values
between .05 and .20 as marginally significant.

Given the empirical evidence citing costs as a significant
factor driving healthcare behavior and utilization, we examine
the potential impact of costs on household impoverishment
and avoidance of care owing to the economic costs. This is
done by examining respondents’ self-reported reasons for not
seeking care and strategies for paying for the costs. In addi-
tion, we examine the distribution of costs to households and
the possibility of large expenditures.

RESULTS

Expenditures by Type and Category
Among all diarrhea episodes, household costs ranged from
$1.82 in Bangladesh to $6.47 per episode in India (Table 2).
Among cases with nonzero costs, it was slightly higher,
ranging from $2.13 in Bangladesh to $6.83 in Pakistan. In all

Table 2. Household Costs Associated With Diarrheal Illness by Type and Setting (2011 US$) in Bangladesh, India, and Pakistan

Bangladesh India Pakistan

All
Seeking
Care

Std.
Error

Incurring
Any

Treatment
Cost

Std.
Error

All
Seeking
Care

Std.
Error

Incurring
Any

Treatment
Cost

Std.
Error

All
Seeking
Care

Std.
Error

Incurring
Any

Treatment
Cost

Std.
Error

Cost by type n = 95 n = 81 n = 92 n = 62 n = 349 n = 232

Direct medical 0.94 0.16 1.09 0.18 2.08 0.39 3.31 0.57 2.30 0.53 3.51 0.80
Direct nonmedical 0.25 0.07 0.29 0.08 0.25 0.07 0.40 0.11 0.25 0.07 0.37 0.11

Total direct 1.19 0.20 1.39 0.23 2.33 0.44 3.71 0.64 2.54 0.54 3.89 0.81

Indirect cost 0.63 0.22 0.74 0.26 1.00 0.25 1.60 0.36 3.93 2.07 2.94 0.77
Total 1.82 0.34 2.13 0.39 3.33 0.60 5.31 0.84 6.47 2.16 6.83 1.15

Direct medical cost by setting

Informal (healer,
pharmacist)

0.50 0.08 0.58 0.09 0.28 0.12 0.44 0.18 0.58 0.13 0.89 0.20

Formal (hospital,
clinic, office, etc)

0.44 0.15 0.51 0.17 1.80 0.39 2.87 0.60 1.72 0.51 2.63 0.78

Direct medical cost by purpose
Consultation 0.05 0.01 0.05 0.02 0.55 0.11 0.87 0.17 0.55 0.18 0.85 0.27

Medication 0.76 0.10 0.89 0.11 1.56 0.30 2.47 0.43 1.75 0.50 2.68 0.76

Diagnostic tests 0.12 0.09 0.14 0.11 0.05 0.03 0.07 0.05 0.02 0.01 0.03 0.02
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3 countries, direct medical costs exceeded direct nonmedical
and indirect costs, accounting for 52% of costs per episode in
Bangladesh, 51% in Pakistan, and 62% in India. Of these
direct medical costs to households, in India and Pakistan, care
in formal settings accounted for the majority (87% and 75%,
respectively). In Bangladesh, formal costs were less than infor-
mal. In all 3 settings, the cost of medications far exceeded
visits and diagnostic tests, accounting for 75% of the direct
medical cost in India, 76% in Pakistan, and 81% in Bangla-
desh. Indirect costs from lost earnings amounted 30% of the
household cost in India, 61% in Pakistan, and 35% in
Bangladesh.

In addition to mean costs, we examined the range and dis-
tribution of costs within each setting. Figure 1 shows the dis-
tribution of costs by wealth quintile. For each group, the box
represents the 25th and 75th percentile and the bars show
the 5th and 95th percentile. In Bangladesh, 25% of episodes
(or all cases and all wealth quintiles) had total household
costs in excess of $1.94, 10% exceeded $6.61, and 5% were
greater than $10.44. In India the range was higher: 25%
greater than $5.88, 10% greater than $8.07, and 5% greater
than $12.22. Household costs were similar in Pakistan with
25% greater than $4.15, 10% greater than $10.11, and 5%
greater than $18.29.

Determinants of Costs
We examined the association between wealth, sex, education,
age, severity, and duration and household direct medical costs
and total costs (Tables 3 and 4). Both direct and total costs
tend to be lower for children in the lowest wealth quintile in
all 3 countries; however, with only marginal statistical signifi-
cance. In Bangladesh, there is a trend toward increasing
medical and total costs with wealth. In India, both types of
costs take the form of an inverted U-shape, with costs increas-
ing for the middle and fourth quintiles and then declining
again for the richest. For Pakistan they are relatively consistent
across wealth groups.

In Bangladesh, medical costs were higher for girls than
for boys, but there are no apparent differences for total
costs. All 3 countries show a trend to higher costs with higher
levels of education, especially for household direct medical
costs.

In India and Pakistan there is a trend toward lower direct
medical costs for older children (45%–65% less), and to a
lesser extent for total household costs. There is a trend for
greater cost for moderate-to-severe diarrhea (45%–50%
greater) in Bangladesh and India, compared to mild, but
this was less marked for Pakistan. There is also a trend
toward higher costs with greater duration, but the pattern is
inconsistent.

Costs as a Barrier
Table 5 shows the results for questions relating to why parents
did not seek care of diarrhea or why they did not seek hospital
attention when it was recommended. In all 3 countries, the
primary reason for not seeking care was a perception that no

Figure 1. Distribution of total household diarrhea costs by wealth
quintile ($ per episode) in (A) Bangladesh, (B ) India, and (C ) Pakistan.
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Table 3. Household Direct Medical Costs for Childhood Diarrhea by Socioeconomic, Demographic, and Illness Characteristic in Bangladesh, India, and Pakistan

Bangladesh India Pakistan

Mean Cost for
All Episodes

Proportion With
Costs

Mean Cost for
Episodes With

Costs
Mean Cost for
All Episodes

Proportion
With Costs

Mean Cost for
Episodes With

Costs
Mean Cost for
All Episodes

Proportion
With Costs

Mean Cost for
Episodes With

Costs

$ ANOVA P Value $ ANOVA $ ANOVA P Value $ ANOVA $ ANOVA P Value $ ANOVA

Wealth quintile
Poorest 1.00 0.61 1.65 0.99 0.40 2.47 1.35 0.53 2.55

Second 0.53 P= .41 0.93 .02 0.57 P= .41 1.92 P= .56 0.72 .13 2.89 P= .60 1.47 P= .08 0.68 .11 2.24 P= .12

Middle 1.19 0.96 .02 1.24 3.48 0.81 .02 4.85 2.81 0.65 .26 4.24
Fourth 1.08 0.89 .06 1.21 2.64 0.59 .29 4.67 0.88 0.53 1 1.71

Richest 1.12 0.88 .08 1.27 1.16 0.36 .84 3.26 2.95 0.57 .75 5.41

Sex
Male 0.71 0.86 0.82 2.13 0.54 4.20 2.1 0.61 3.61

Female 1.30 P= .13 0.85 .92 1.53 P= .13 2.03 P= .46 0.60 .67 3.54 P= .50 1.53 P= .44 0.58 .64 2.65 P= .36

Education
None to primary 0.66 0.83 0.8 1.20 0.50 2.64 1.32 0.6 2.2

Finished primary 1.04 P= .20 0.84 .87 1.23 P= .29 3.20 P= .16 0.70 .17 4.74 P= .49 2.44 P= .08 0.72 .31 3.53 P= .01

Some secondary 1.18 0.95 .22 1.24 1.61 0.41 .63 3.92 3.71 0.62 .86 5.98
Religious only … … … 3.54 1.00 3.54 2.58 0.53 .37 5.33

Age

0–11 mo 1.01 0.9 1.13 4.80 0.71 6.97 2.77 0.64 4.36
12–23 mo 1.14 P= .69 0.82 .32 1.39 P= .56 1.51 P= .09 0.65 .61 2.80 P= .22 1.51 P= .10 0.56 .2 2.72 P= .22

24–35 mo 0.77 0.85 .6 0.9 1.40 0.50 .08 2.82 1.49 0.59 .49 2.64

Severity
Mild 0.53 0.88 0.61 1.20 0.41 3.07 1.34 0.44 2.89

Moderate/severe 1.07 P= .07 0.85 .68 1.27 P= .08 2.33 P= .25 0.62 .16 3.97 P= .50 1.89 P= .53 0.62 .04 3.17 P= .74

Duration
1–3 d 0.70 0.85 0.83 1.54 0.57 2.86 2.27 0.71 3.31

4–7 d 1.13 P= .27 0.9 .59 1.25 P= .41 3.27 P< .001 0.86 .09 4.03 P< .001 1.87 P< .001 0.74 .71 2.66 P< .001

8–14 d 0.78 0.92 .56 0.85 11.64 0.26 .31 44.01 1.42 0.5 .19 2.82
≥15 days 2.34 1 2.34 6.53 1.00 6.53 8 0.64 .67 12.58
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Table 4. Household Total Costs for Childhood Diarrhea by Socioeconomic, Demographic, and Illness Characteristic in Bangladesh, India, and Pakistan

Bangladesh India Pakistan

Mean Cost for
All Episodes

Proportion
With Costs

Mean Cost for
Episodes With

Costs
Mean Cost for
All Episodes

Proportion
With Costs

Mean Cost for
Episodes With

Costs
Mean Cost for
All Episodes

Proportion
With Costs

Mean Cost for
Episodes With

Costs

$ ANOVA P Value $ ANOVA $ ANOVA P Value $ ANOVA $ ANOVA P Value $ ANOVA

Wealth quintile
Poorest 1.36 0.61 2.24 2.38 0.50 4.73 4.08 0.53 7.71

Second 1.22 P= .64 0.93 .02 1.31 P= .73 3.65 P= .74 0.72 .30 5.10 P= .83 3.40 P= .86 0.78 .01 4.36 P= .77

Middle 2.39 0.96 .02 2.49 5.07 0.81 .07 6.25 3.94 0.69 .14 5.71
Fourth 1.89 0.89 .06 2.11 3.63 0.66 .36 5.46 4.35 0.64 .28 6.72

Richest 2.68 0.88 .08 3.04 1.38 0.36 .52 3.87 4.19 0.56 .81 7.39

Sex
Male 1.51 0.86 1.76 3.17 0.60 5.30 4.42 0.66 6.73

Female 2.31 P= .87 0.85 .92 2.72 P= .84 3.47 P= .57 0.65 .67 5.32 P= .58 3.50 P= .16 0.62 .60 5.56 P= .22

Education
None to primary 1.71 0.83 2.07 2.49 0.56 4.47 3.79 0.65 5.79

Finished primary 1.44 P= .17 0.84 .87 1.70 P= .20 4.69 P= .23 0.76 .15 6.18 P= .51 4.91 P= .54 0.72 .57 6.76 P= .48

Some secondary 3.26 0.95 .22 3.42 1.72 0.41 .42 4.17 4.81 0.62 .78 7.75
Religious only 5.25 1.00 5.25 3.97 0.58 .36 6.73

Age

0–11 mo 2.74 0.90 3.04 6.98 0.74 9.47 4.30 0.70 6.14
12–23 mo 2.09 P= .37 0.82 .32 2.55 P= .42 2.56 P= .14 0.65 .47 3.92 P= .24 2.91 P= .33 0.61 .14 4.68 P= .43

24–35 mo 1.14 0.85 .60 1.34 2.42 0.58 .20 4.16 4.33 0.63 .31 6.90

Severity
Mild 1.06 0.88 1.20 1.67 0.41 4.06 1.86 0.49 3.57

Moderate/severe 2.08 P= .27 0.85 .68 2.45 P= .31 3.81 P= .20 0.69 .06 5.52 P= .47 4.29 P= .14 0.66 .05 6.46 P= .23

Duration
1–3 d 1.60 0.85 1.89 2.49 0.60 4.12 4.92 0.72 6.82

4–7 d 2.19 P= .63 0.90 .59 2.43 P= .70 4.29 P< .001 0.86 .13 4.98 P< .001 3.44 P< .001 0.78 .43 4.41 P< .001

8–14 d 0.83 0.92 .56 0.90 19.04 1.00 19.04 3.94 0.66 .73 5.97
≥15 days 3.06 1.00 3.06 8.48 1.00 8.48 17.87 0.78 .62 21.69
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care was needed, with 31%, 73%, and 95% of parents report-
ing this in Pakistan, Bangladesh, and India respectively.
Among the remainder who thought that care was needed, the
main causes related directly (eg, transportation, treatment) or
indirectly (eg, no time off work, lack of transportation, and
distance) to costs. Among those who were recommended to
take their child to the hospital and did not, no perceived need
was the primary reason in Bangladesh (43%) and costs were
the primary reason in Pakistan (53%).

The main source of funding for household costs for
diarrhea episodes was savings in all 3 countries, with 48% in
Pakistan, 48% in India, 80% in Bangladesh reporting this.
The other common sources were borrowing and cutting
expenses.

DISCUSSION

What Are the Costs of Diarrhea to Households?
Few studies measure the financial cost of a diarrheal illness
borne by the family and the healthcare system, yet this informa-
tion becomes critical when decision makers must set priorities
for designing and implementing public health interventions to
prevent and treat these illnesses. The HUAS provided an oppor-
tunity to assess the direct costs and productivity losses associated
with a diarrheal illness during the first 5 years of life in a
random sample of children living in resource-poor settings in
South Asia. These analyses, undertaken in preparation for the
GEMS case/control study that will provide prospective, patho-
gen-specific data on the costs of moderate-to-severe medically

Table 5. Reasons for Not Seeking Treatment and Sources of Household Costs for Diarrhea Episodes in Bangladesh, India, and
Pakistan

Question Pakistan (n = 68) Bangladesh (n = 11) India (n = 20)

Why did households not seek care for their child?

No need for care 30.9% 72.7% 95.0%
Distance too far 4.4% 9.1% 0.0%

Lack of transportation 1.5% 0.0% 0.0%

No time off work 11.8% 18.2% 5.0%
Local situation (political) 2.9% 0.0% 0.0%

Transportation costs 5.9% 0.0% 0.0%

Treatment costs 27.9% 18.2% 5.0%
Leaving other children at home 5.9% 0.0% 5.0%

Unhappy with clinical services 11.8% 0.0% 0.0%

Prefer traditional medicine 5.8% 0.0% 0.0%
Cultural differences 0.0% 0.0% 0.0%

Other 19.1% 0.0% 0.0%

Why did the household not seek hospital care when advised? Pakistan (n = 19) Bangladesh (n = 14)
Hospital too far 0.0% 14.3%

No transportation 0.0% 0.0%

Travel costs too high 5.3% 7.1%
No time off work 0.0% 7.1%

Local situation 0.0% 0.0%

Treatment costs 47.4% 21.4%
Needs of other children at home 21.1% 0.0%

Child not sick enough 0.0% 42.9%

Unhappy with clinical services 15.8% 0.0%
Other 10.5% 7.1%

Where did the money come from? Pakistan (n = 281) Bangladesh (n = 81) India (n = 62)

Fewer meals 12.5% 1.2% 19.4%
Cutting other expenses 13.9% 1.2% 21.0%

Savings 47.7% 80.3% 48.4%

Borrowing 29.2% 9.9% 21.0%
Selling assets 3.2% 4.9% 3.2%

Donations 1.4% 0.0% 0.0%

Relative or friend 3.9% 2.5% 1.6%
Other 7.8% 4.9% 1.6%
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attended diarrheal illnesses in the same population, demonstrate
in 3 Asian sites that financial costs represent an important com-
ponent of the diarrheal disease burden.

The 3 countries provide different patterns of household costs
from diarrhea. Both direct medical and total costs are lower in
Bangladesh than in India and Pakistan (approximately 50%).
Interestingly, the proportion of episodes that incur some costs
is higher in Bangladesh, suggesting that households are more
likely to seek care, and when they do the amount they spend is
less. Among episodes that incur some costs, the total cost is less
in Bangladesh compared with India or Pakistan.

This difference is almost completely accounted for by the
difference in direct medical costs, with little difference in
other direct costs or indirect costs. This is also reflected in
where care is sought. In Bangladesh approximately half of the
household direct medical cost is for care in informal settings,
while in India and Pakistan 87% and 75% of costs are in the
formal sector. This may reflect higher utilization of low-cost
oral rehydration from pharmacies and other outlets. While the
lower level of costs in Bangladesh may reflect a lower income
level for the setting, it is also likely to be influenced by the
healthcare system and high awareness of early treatment of di-
arrhea with oral rehydration therapy.

Average household costs provide only one aspect of the eco-
nomic burden. Given the high frequency of diarrhea among
young children in low-income settings, there is a possibility
that a low-probability but high-cost episode might occur, cre-
ating a financial strain for the household. Based on the results
presented here, for each diarrhea episode a household faces,
there is a 1 in 10 chance of a total cost greater than $6.61 in
Bangladesh, $8.07 in India, and $10.11 in Pakistan. In coun-
tries where many households live on less than $1 per day, this
represents a substantial risk.

In all 3 countries there is some evidence of lower costs for
children in households with lower economic or educational
levels. This is consistent with poorer households being more
likely to ration or delay care due to high costs. This brings with
it the risk that delayed treatment will result in more severe out-
comes. Although we are not able to address this directly in this
study, it should be addressed empirically in subsequent analyses.

Costs by sex differed between countries, with high costs for
girls in Bangladesh and higher costs for boys in Pakistan, and
little difference in India. This was true for direct medical and
total costs. This deserves additional exploration given the evi-
dence in the literature that household expenditures for health-
care, food, and education often favor boys over girls. [22–25]. In
making decisions about whether and when to invest in treat-
ment, households may be willing to take greater risks with girls.
It is important to note that household costs for girls are not
lower in Bangladesh, the where overall household economic
burden is less and there may be less need to ration care.

Cross-Country Comparisons
The present study in combination with our related study on
household costs for diarrhea treatment in African settings pro-
vides helps identify similarities and differences among coun-
tries and regions [26]. Across the 6 countries, mean total
household costs fell within a fairly wide range, from $1.82 in
Bangladesh to $6.47 in Pakistan. In general, costs were higher
in higher income settings, reflecting available household re-
sources and the cost of services. However, mean out-of-pocket
costs also appear to reflect health system characteristics, in
particular the level of subsidy for direct medical costs. In most
countries, costs tended to be lower among low-income house-
holds, potentially reflecting rationing of care; however, others
exhibited an inverted U-shape with the highest costs in the
middle-income levels. As described above, 3 of the 6 countries
demonstrated lower costs for girls; however, this was not
present in others. A number of factors may affect whether
there are observed differences between boys and girls. House-
hold income and the absolute level of costs borne by house-
holds may affect the need to ration care.

Limitations
The current work suffers from several important limitations.
First, the study sample size was designed to provide estimates
of overall costs within a margin of error. This is particularly
true for India and Bangladesh. It was not powered to examine
the determinants of costs and as a result some differences in
means among subgroups are often not statistically significant.
Additional work with larger samples would help address this.
Second, with one-time cross-sectional data we are not able to
directly examine the long-term health or economic conse-
quences of the costs incurred by household for individual
events or repeated episodes. Lastly, the cross-sectional nature
of the study makes it difficult to assess whether low costs for
specific subgroups are the result of reduced severity, cheaper
services, or rationing of care. Additional work must also be
conducted to better understand how the complex interaction
between direct medical, direct nonmedical, and indirect costs
impact households’ demand for and decisions to seek informal
or formal care.

CONCLUSIONS

While the absolute value of household economic costs are rel-
atively low for each childhood diarrhea episode, their cumula-
tive impact is likely to be great. Given the frequency of
diarrheal episodes among children in low-income settings,
these small amounts per case would translate into billions of
dollars globally, borne by the families themselves. The small
average costs also hide the repeated possibility that an episode
will require more extensive and expensive care, resulting in
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indebtedness or selling of productive assets. Our results also
suggest that the household economic burden may result in
some households choosing to reduce or delay direct medical
expense, especially poor households or for girls. This suggests
that these costs and other barriers to care may create or accen-
tuate disparities in adverse outcomes including mortality.
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