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Abstract. Current World Health Organization (WHO) guidelines for severe pneumonia treatment of under-5 chil-
dren recommend hospital referral. However, high treatment cost is a major barrier for communities. We compared
household costs for referred cases with management by lady health workers (LHWs) using oral antibiotics. This study
was nested within a cluster randomized trial in Haripur, Pakistan. Data on direct and indirect costs were collected
through interviews and record reviews in the 14 intervention and 14 control clusters. The average household cost/case
for a LHW managed case was $1.46 compared with $7.60 for referred cases. When the cost of antibiotics provided by the
LHW program was excluded from the estimates, the cost/case came to $0.25 and $7.51 for the community managed and
referred cases, respectively, a 30-fold difference. Expanding severe pneumonia treatment with oral amoxicillin to
community level could significantly reduce household costs and improve access to the underprivileged population,
preventing many child deaths.

INTRODUCTION

Pneumonia is one of the leading causes of childhood mortal-
ity globally, with estimated 1.25 million deaths per year.1 Of the
estimated 150 million new cases of pneumonia reported every
year, 7–13% are severe enough to be life threatening and
require hospitalization.2,3 Globally, care seeking for pneumo-
nia is low and the proportion of children receiving appropriate
antibiotics for pneumonia is only 27%.4 Pneumonia is a lead-
ing cause of death in children in Pakistan,1 however, only 50%
of children with pneumonia receive antibiotics.5

Meta-analysis by Sazawal and Black6 estimated that commu-
nity case management (CCM) of suspected pneumonia with
oral antibiotics can reduce pneumonia-specific mortality by
35%. Current World Health Organization (WHO) guidelines
recommend that health workers refer children with severe
pneumonia (chest in-drawing) to a hospital for treatment with
an injectable antibiotic.7 In many developing countries, this is
not feasible or practiced because of poor transportation, cost,8

distance, lack of child care at home, or cultural perceptions.9,10

Evidence shows that treatment of WHO-defined severe pneu-
monia on an outpatient basis with oral antibiotics is safe and
efficacious.11,12 Expanding oral treatment of severe pneumonia
to the community level may not only improve access and
compliance, but also significantly reduce economic burden on
the poor families.
The economic burden of a disease can be viewed from a

health system or a household perspective. In addition to the
direct medical costs, composed of expenses on medicines,
investigations, consultation, and hospital stay, households of
sick children incur non-medical expenses for transportation,
food, child care, and lost income in the form of caregiver time
and/or lost wages. Data from developing countries on cost of
severe pneumonia treatment of children < 5 years of age is
scant, more so for studies estimating household costs. A study
conducted in Northern Pakistan13 reported a total cost of
$142 and household cost of $17.61 for inpatient treatment of
one episode of severe pneumonia. Another study in India14

estimated provider cost of US$83.89 and US$146.59 and house-
hold cost of $41.35 and $134.62 for inpatient treatment of
severe pneumonia in secondary and tertiary level hospitals,
respectively. In a Kenyan study,15 mean provider cost for inpa-
tient treatment of pneumonia was $197.54 at the national hos-
pital, $135.26 at the mission hospital, and $76.64 at the district
hospital. Within these facilities, household direct and indirect
costs amounted to $27.28, $18.82, and $12.54 for national, mis-
sion, and district hospital, respectively. The previous findings
show the overall high cost of inpatient treatment of severe
pneumonia and the financial burden on the families.
Outpatient and community treatment has been found effec-

tive and safe in the treatment of severe pneumonia.11,12,16,17

Data on cost of community treatment of severe pneumonia and
the resulting savings to households would help policymakers
to prioritize strategies for severe pneumonia treatment.
The objective of this studywas to estimate and compare house-

hold costs for current WHO and LHW program recommended
management-diagnosis by a community health worker (CHW),
give first dose of oral antibiotic, and refer to a health facility
versus community treatment by the CHW with oral amoxicillin
given for 5 days. We estimated the total and average direct and
indirect costs to households for both treatment options.

MATERIALS AND METHOD

Study site. The study was conducted in district Haripur,
Khyber Pakhtunkhwa province, Pakistan. Eighty-eight percent
of the district’s 856,921 people live in rural areas. Haripur has a
wide range of topography with plains, mountains, and lakes.
Although most people live in the central plain, a sizeable pro-
portion lives in relatively remote mountainous areas. For these
communities, travel to health facilities may mean walking for
an hour or more to a road, followed by a drive in a vehicle,
which may be only occasionally available. The overall literacy
rate in Haripur is 53.7%, with a female literacy rate of only
37.4% compared with a male literacy rate of 63.6%. Agricul-
ture is the primary occupation of a majority of the population.
Haripur is located in northern Pakistan comprising 327 vil-

lages grouped in 44 union councils (UC), the smallest adminis-
trative unit with 15,000–25,000 population. Each UC has at
least one primary care health facility called a Basic Health
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Unit (BHU) or a Rural Health Center (RHC). Haripur has
one district Hospital, 5 RHCs, 41 BHUs, and 14 other health
centers in the public sector. There are several hospitals and
clinics in the private sector. The LHWs are the most periph-
eral health providers. In 2009, there were 750 LHWs working
in the district.
Lady Health Workers Program. Pakistan’s well-established

National Program for Family Planning and Primary Health
Care, commonly referred to as Lady Health Workers (LHWs)
Program was launched in 1994. In 2008, there were ~90,000
LHWs nationwide, serving a population of ~90 million.18 The
LHWs require an 8th grade school attainment and undergo
an extensive 3-month classroom training with 12 months of
field supervision. Once deployed, LHWs provide preventive,
promotive care to children and mothers, and basic curative
services for children. Linked to the nearest public health
facility, they are clinically supervised by a lady health visitor
and administratively supervised by a lady health supervisor.
The LHWs visit their assigned health facility every month for
supervision, replenishment of supplies, and in-service train-
ing. The LHW works from a health house established in her
home and serves around 1,000 individuals (150–200 families).
She conducts 5–8 household visits per day and visits all the
households every month, and is available for sick child visits
whenever needed.
Study design and participants. The costing study was

nested within a cluster randomized clinical trial conducted
(April 2008–December 2009) in district Haripur to determine
equivalency in clinical treatment failure rates among children
2–59 months of age with WHO-defined severe pneumonia in
the clusters receiving community treatment with oral amoxi-
cillin versus children in the control clusters who received
standard of care.16

For the cluster randomized trial (RCT), the union coun-
cil was defined as a study cluster. Of the 44 UCs, 28 were
randomized to 14 intervention and 14 control clusters. Six-
teen UCs were excluded because they were either in urban
areas or were inaccessible. Five hundred eleven (511) LHWs
from the 28 clusters were enlisted into the study (for a detailed
methodology see Bari and others16). The costing study sample
population included all severe pneumonia cases enrolled in
the 14 intervention and 14 control clusters in the RCT during
December 2009.
For the RCT, LHWs were trained to screen every child

2–59 months of age presenting to her with fast breathing and
or lower chest in-drawing for enrollment. Children who met
the study inclusion criteria were enrolled by the LHW (Box 1).
In the intervention clusters, LHWs gave oral amoxicillin
(80–90 mg/kg per day or 375 mg twice a day to infants
2–11 months of age and 625 mg twice a day for those aged
12–59 months) for 5 days. In the control clusters, LHWs gave
one dose of oral co-trimoxazole (age 2–11 months, sulfa-
methoxazole 200 mg plus trimethoprim 40 mg; 12 months to
5 years of age, sulfamethoxazole 300 mg plus trimethoprim
60 mg), and referred the children to a health facility (standard
of care). The primary outcome was the development of clini-
cal treatment failure up to Day 6 with clinical relapse between
Day 6 and 14.
Children were followed up by the LHW either at the child’s

home or the LHW health house on Days 2, 3, 6, and 14 for
assessment and recording of clinical outcomes, medicine
compliance, change of medicines, visits to health providers,

hospitalization, etc. Data collection assistants (DCA) trained
in pneumonia case management and study procedures inde-

pendently verified each case of severe pneumonia within

48 hours of enrollment by LHWs. In addition, DCAs also

conducted follow-up on Days 2, 3, 6, and 14 in both arms to

verify her findings.
Data collection. Data for cost of treatment of severe pneu-

monia episode was collected from a household perspective.

For clinical data, sources of care and treatment, case report

forms (CRFs) completed by the LHWs and the DCAs as part

of the RCT were reviewed. Data on household demographics,

income, and out-of-pocket expenses incurred by the house-

holds during the treatment of a severe pneumonia episode

in the intervention and control clusters was collected through

caregiver interviews. Data was collected by a team of 11 DCAs.

A structured questionnaire was developed to transcribe infor-

mation from the CRFs and recording information on costs.

Two-day training was organized for the DCAs with field

practice in two interventions and two control clusters in

November 2009. Appropriate changes in the questions were

made after pretesting and piloting.
The DCAs completed the questionnaire on Day 14 follow-

up of the enrolled child. They transcribed the data from the

case report forms completed on enrollment, and Days 2, 3, 6,

and 14 follow-up visits. They interviewed the head of the

household or the caregiver to verify the information in the

CRFs on provider consultations, services availed (labora-

tory, radiology, or other tests), hospital stay, medicine pre-

scription filled, and out-of-pocket expenses for each of the

previous items. She also asked about the sources of travel to

the provider/facility, travel time in minutes, cost of transpor-

tation, time spent on child care, and lost wages.
Household costs. We estimated the following costs associ-

ated with treatment of a severe pneumonia episode in chil-

dren < 5 years of age in the intervention and control clusters

from a household perspective (Box 2).
Direct medical costs. The actual amount paid by the house-

holds for consultation, laboratory test, radiology, and hospi-

tal admissions were obtained from the payment receipts for

these services. For medicines, the retail price on the label was

used for calculating direct costs. In case receipts were not avail-

able, retail market rates for previous services and medicines

were applied.
Although oral amoxicillin in the intervention clusters and

the first dose of cotrimoxazole in the control clusters were

provided free of cost to the patients, a cost equivalent was

included in calculations for determining household costs.
Direct non-medical costs. Costs incurred for transportation,

meals for caregivers at the health facility, and under-the-table

payments made for services at the health facility.
Indirect costs. Opportunity cost of caregiver time and fore-

gone wages was measured at the household level. Opportu-

nity cost was estimated as the approximate value of non-wage

household activity to account for time spent on care seeking

and child care based on the assumption that if the person was

working, how much will be the expected earnings. For calcu-

lating time cost, lost minutes were recorded and converted

into number of working days. Mean monthly income of the

head of the household, for the intervention and control clus-

ters, were converted into daily income and opportunity cost in

rupees was calculated as—days lost + mean daily income of
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the head of the household for the intervention and control

groups. Foregone earning was self-reported by the households
because of absence from work to take a child to the health
facility and for child care.
Data entry. Data were entered and analyzed in SPSS ver-

sion 15 (SPSS, Inc., Chicago, IL). We used an exchange rate
of US$ 1 equal to 85.30 Pakistani rupees (PKR).

RESULTS

Sample characteristics. A total of 423 (212 intervention,
211 control) cases of severe pneumonia were enrolled in
the study. The two treatment groups were similar with
regards to gender distribution of patients and educational
attainment of parents of the enrolled children. The mean

household monthly income was Pakistani rupees (PKR)
7,844 (median 8,400) and PKR 8,435 (median 9,000) in
the intervention and control clusters, respectively. Only
six women in the intervention clusters and 16 women in
the control clusters reported earnings Therefore, a majority
of household income share was contributed by the head of
the households. Approximately 12% households in inter-
vention clusters and 17% in control clusters earned < PKR
3,000 per month.
Source of treatment. Of the 212 severe pneumonia cases

enrolled in the intervention group, 198 (93.4%) were success-
fully treated by LHWs with a 5-day course of oral amoxicillin.
The LHWs referred 14 (6.6%) cases to the appropriate health
facility for further treatment. Most referred cases sought treat-
ment from private practitioners. No case was hospitalized.

Box 1

Definitions of pneumonia, inclusion/exclusion, and treatment failure criteria in a cluster randomzized control trial of community treatment of
severe pneumonia in children 2–59 months of age in Haripur, Pakistan
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In the control cluster, all 211 cases were referred by LHWs
to a health facility after giving the first dose of cotrimoxazole.
Caregivers of 131 (62%) children sought treatment from
private practitioners, 53 (25%) were treated at government
health facilities, and 11 (5.2%) went to other health providers;
6 (2.8%) cases were hospitalized.
Direct costs. The total direct medical cost for the interven-

tion group was PKR 23,464 compared with PKR 86,221 for
the control group (Table 1). In the intervention group, medi-
cines constituted the major (98.3%) cost. The only other cost
was the consultation fee (1.7%) for the referred patients.
There were no costs for hospitalization, laboratory tests, and
radiology. Although the cost of the LHW dispensed oral
amoxicillin (PKR 21,792) was borne by the health system/
research project, it is included in the calculation to reflect cost
equivalence in absence of this support in other programs.
In the control group, medicines amounted to 74.9% of the direct
medical cost, followed by 13.8% for consultation, and 9.3% for
hospital bed charges. The total expense for the six hospitalized
patients was PKR 16,013. In the control group, households
had to pay all the costs (98.2%) out of their own pocket, except
the first dose of cotrimoxazole dispensed by the LHW.
Indirect costs. These costs for the households (Table 2) were

estimated under two heads: 1) opportunity cost of caregiver

and other household member’s time; and 2) loss of wages and
earnings for caregiver and other household members for care
seeking and child care. The total time lost by households in
intervention clusters was 8.8 days and the opportunity cost was
PKR 2,276. In the intervention group, only one caregiver
reported an earnings loss of PKR 250. For the control group,
the total time lost by households was 32.2 days and the oppor-
tunity cost was PKR 9,005. Loss of earnings in the control
group was PKR 16,313. There was an 11-fold difference (PKR
10.73. versus 120) in average indirect cost for households for
the two treatment groups.
Direct and indirect household costs. Cost of transportation,

meals, and other expenses incurred during the treatment of a
severe pneumonia episode were considered direct non-medical
costs. Because 198 (93.4%) cases in the intervention clusters
were treated by LHWs, transportation cost was negligible, and
the total for the 14 referred cases was only PKR 316 (Table 3).
In comparison, the control group households incurred trans-
portation costs of PKR 17,439 for seeking care for the sick
children. The average cost of travel for the intervention group
was PKR 1.5 compared with PKR 83 for the control group.
Only one household reported PKR 20 as cost for food in the
intervention clusters, whereas total cost of food in control clus-
ters was PKR 7,415 for cases who sought care from hospital,
private practitioners, and public health facilities.
In the intervention group the total household cost for the

treatment of 212 severe pneumonia episodes was PKR 26,326
and the average cost was PKR 124.17. Cost of medicines
constituted the highest proportion of costs (87.60%). Because

Table 1

Direct medical costs for intervention and control group by source and services*

Source of Treatment

Consultation Medicines Diagnostics† Bed charges Total

Intervention Control Intervention Control Intervention Control Intervention Control Intervention Control

LHW – – 21,792 1,596 – – – 21,792 1,596
Hospitalization – 210 – 6,874 – 900 – 8,029 – 16,013
Private practitioner 400 10,422 1,070 39,783 600 – – 1,470 50,805
Public facility 2 1,200 200 12,214 150 – – 202 13,564
Homeopath – 1,200 – – – – – – – 1,200
Chemist – 50 – 1,052 – – – – – 1,102
Others – 9 – 1,932 – – – – – 1,941
Total (PKR) 402 11,891 23,062 64,581 1,650 – 8,029 23,464 86,221

*Numbers in the boxes are cost in Pakistani Rupees (PKR).
†Diagnostics includes laboratory tests and radiology.
Number of cases: intervention = 212; control = 211.

Box 2

Variables for ascertaining direct and indirect out-of-pocket expenses
incurred by the household for an episode of severe pneumonia in
the intervention and control clusters

Table 2

Indirect household costs for treatment of severe pneumonia episode
by treatment group

Intervention
N = 212

Control
N = 211

Total time lost minutes 12,707 46,313
Total time lost in days* 8.82 32.16
Opportunity cost of time spent on care seeking
and child care† (PKR)

2,276 9,005

Self reported loss of earnings/wages ‡ (PKR) 250 16,313
Total indirect costs (PKR) 2,526 25,318
Average indirect costs (PKR) 10.73 120

*Time lost in days - minutes/60/24.
Mean daily income (PKR) for head of households: control clusters – 8,413/30 = 280;

intervention clusters – 7,765/30 = 258.
†Total opportunity cost of time during the severe pneumonia episode for all visits was

calculated as - days lost + mean daily income for head of the holds in the treatment groups.
‡Loss of actual wages or earnings reported by the caregiver or a member of the household.
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amoxicillin was provided free to the patients, only 4.82% of
the total cost was borne by the households for medicines for
the 14 cases that had to be referred by LHWs for further
treatment. Deducting PKR 21,792 for the cost of amoxicillin
provided by the LHWs from the total cost of PKR 26,326, the
average household cost for treatment of one episode of severe
pneumonia was PKR 21.39.
In the control group the total household cost for the treat-

ment of 211 severe pneumonia episodes was PKR 136,743 and
the average cost was PKR 648.07. Medicines constituted
47.23% of the cost followed by 18.51% for opportunity cost
and lost earnings for child care and 18.43% for transportation
and food expenses. Because all 211 children were referred by
the LHWs for treatment, 98.83% of the cost (except the cost
of the first dose of cotrimoxazole) was borne by the house-
hold. As a result, the average household cost for treatment
of one episode of severe pneumonia was PKR 640.50. The
average cost per episode for the six hospitalized patients
was PKR 2669, which was 31.64% of the average household
monthly income of the control cluster population.

DISCUSSION

To our knowledge, this is the first study to estimate the cost
of severe pneumonia treatment at community level from the
household perspective. Our findings show a substantial differ-
ence in household out-of-pocket expenses for treatment of a
severe pneumonia episode by LHWs with oral amoxicillin
versus current standard of care.

The average household cost for the community managed
cases was PKR 124.17 ($1.46) compared with PKR 648.07
($7.60) for those referred to health facilities. The difference is
quite important for poor households with limited resources.
The difference was caused by both direct (consultation, medi-
cines, bed charges, and transportation) and indirect (opportu-
nity cost and lost earnings) costs. When cost of medicines
provided by the LHW program is excluded from the two treat-
ment group estimates the average cost incurred by the house-
holds comes to PKR 21.39 ($0.25) and PKR 640.50 ($7.51)
for the community managed and referred cases, respectively,
a 30-fold difference. The per capita health expenditure in
Pakistan in 200919 was $23, of which 32.8% was public expen-
diture. The rest was ($15.5) private out-of-pocket expenditure.
This means families in the control clusters end up spending
39.9% of their annual per capita expenditure on health for
treatment of single episode of severe pneumonia.
The average household cost of $1.46 for community man-

aged cases in our study is substantially lower than the
household cost of $17.61, $12.54, and $41.35 for inpatient
treatment of severe pneumonia reported in the earlier stud-
ies.13–15 The cost of $7.60 for the control group in our study
was less than half of the $17.61 estimated by Hussain and
others13 for a severe pneumonia episode in Northern Pakistan.
The higher expenditure reported in their study could be
caused by the remoteness of the study district with a higher
cost of medicines, transportation, and opportunity costs. The
average cost of treatment of a severe pneumonia episode in
the control group in our study may also be lower because
LHWs in the community are available for prompt diagnosis
and counseling of care givers to take the child to a nearby
appropriate facility. This may have influenced care seeking
behavior of families in the control population, thus lowering
the cost of treatment.
Mehnaz and others20 reported that 12% of children with

pneumonia develop severe pneumonia in Pakistan. Applying
this figure to Rudan and others3 estimate of 10 million new
pneumonia cases per year in Pakistan, ~1.2 million new cases
of severe pneumonia per year would need hospital treatment,
with an economic impact on the health system and the house-
holds. Hussain and others13 estimated that in 2002, Pakistan
spent $236 million for treatment of pneumonia and severe
pneumonia. Our study findings show that treatment of severe
pneumonia with oral amoxicillin by a first-level health facility
and community health workers would reduce the overall eco-
nomic burden of pneumonia treatment not only in Pakistan
but in other countries with a high incidence of pneumonia.
Bari and others16 and Soofi and others17 found that severe
pneumonia patients referred to health facilities were given a
variety of oral and injectable antibiotics. Treatment of severe
pneumonia at peripheral health facility and community level
with standard reference antibiotic, oral amoxicillin will help
promote rational use of drugs as well.
Because our research was nested within the larger cluster

randomized control trial, it benefited from the rigor and qual-
ity of data collection. The information on type and duration of
medicine, health facility visits, etc., were collected during a
follow-up visit by study personnel for the disease episode,
ensuring accuracy and better estimation of direct medical
and direct non medical costs. One of the study limitations
may have been underestimation of head of household
monthly income that was used to calculate indirect costs.

Table 3

Breakdown of direct and indirect household cost for severe pneumonia
treatment of intervention and control groups

Intervention
PKR (% of total)

Control
PKR (% of total)

A. DIRECT COSTS
1. Medical
Consultation 402 (1.53) 11,891 (8.70)
Medicines 23,062 (87.60) 64,581 (47.23)
• LHW 21,792 (82.78) 1,596 (1.17)
• Other providers 1,270 (4.82) 62,985 (46.06)

Laboratory and Radiology 1,650 (1.21)
Hospital Admission 8,020 (5.86)
Other 79 (0.058)
Sub-total medical costs 23,464 (89.12) 86,221 (63.05)

2. Non-medical
Transportation 316 (1.28) 17,439 (12.75)
Food 20 (0.07) 7,415 (5.42)
Other 0 350 (0.26)
Sub-total non-medical costs 336 (1.28) 25,204 (18.43)
Sub-total direct cost (1 + 2) 23,800 (90.40) 111,425 (81.48)

B. INDIRECT COSTS
Opportunity cost of time 2,276 (8.64) 9,005 (6.58)
Lost wages and earnings 250 (0.95) 16,313 (11.93)
Sub-total indirect costs 2,526 (9.59) 25,318 (18.51)
Total direct and indirect

costs (A+B)
26,326 136,743

Average cost for treatment
of severe pneumonia
episode* (PKR)

124.17 648.07

Average cost for treatment of
severe pneumonia episode in
US dollars†

1.46 7.60

*Average cost: Sum of direct and indirect costs/number of cases.
†Exchange rate: 1 US $ = PKR 85.30.
Percentages are based on totals for intervention and control group.
Number of cases: intervention = 212; control = 211.
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Households in Pakistan often report lower incomes as they
are suspicious that this information may be passed on to the
revenue department. Because the lower income reporting
would be the same in intervention and control groups, we feel
that the large difference in average costs found in our study
was not affected by under-reporting of household income.

CONCLUSIONS

Pneumonia is one of the major killers of children < 5 years
of age in developing countries, including Pakistan. Commu-
nity case management for non-severe pneumonia is already
recommended in the WHO and UNICEF joint statement21

and Global Action Plan for Pneumonia Technical Consensus
Statement.22 Our study shows that extending severe pneumo-
nia treatment to the community level will not only improve
access, and better treatment outcomes,16,17 but will decrease
economic burden on the families. Extending services to the
community will also decrease pressure and cost on the already
overburdened public health system.
The LHWs are already providing pneumonia case manage-

ment in Pakistan. Extending case management to severe
pneumonia for in-service training for treating severe pneumo-
nia with oral amoxicillin and ensuring availability of the drug
will go a long way in making services available to remote and
underprivileged populations, preventing thousands of child
deaths and accelerating Pakistan’s progress toward achieving
MDG 4 goal.
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