
RESEARCH PAPER

Disease burden of community acquired pneumonia among children under
5 y old in China: A population based survey

Yan Lia,†, Zhijie An a,†, Dapeng Yina, Yanmin Liua, Zhuoying Huangb, Yujie Mac, Hui Lid, Qi Lie, and Huaqing Wanga

aNational Immunization Program, Chinese Center for Disease Control and Prevention, Beijing, China; bImmunization Program Department, Shanghai
Municipal Center for Disease Control and Prevention, Shanghai, China; cImmunization Program Department, Heilongjiang Provincial Center for Disease
Control and Prevention, Haerbin, Heilongjiang, China; dImmunization Program Department, Gansu Provincial Center for Disease Control and
Prevention, Lanzhou, Gansu, China; eImmunization Program Department, Hebei Provincial Center for Disease Control and Prevention, Shijiazhuang,
Hebei, China

ARTICLE HISTORY
Received 15 December 2016
Revised 15 February 2017
Accepted 6 March 2017

ABSTRACT
Background: To obtain the baseline data on the incidence and cost of community acquired pneumonia
among under-5 children for future studies, and provide evidence for shaping China’s strategies regarding
pneumococcal conjugate vaccine (PCV).

Methods: Three townships from Heilongjiang, Hebei and Gansu Province and one community in
Shanghai were selected as study areas. A questionnaire survey was conducted to collect data on incidence
and cost of pneumonia among children under 5 y old in 2012.

Results: The overall incidence of clinically diagnosed pneumonia in children under 5 y old was 2.55%.
The incidence in urban area was 7.97%, higher than that in rural areas (1.68%). However, no difference was
found in the incidences of chest X-ray confirmed pneumonia between urban and rural areas (1.67% vs
1.23%). X-ray confirmed cases in rural and urban areas respectively accounted for 73.45% and 20.93% of
all clinically diagnosed pneumonia. The hospitalization rate of all cases was 1.40%. Incidence and
hospitalization rate of pneumonia decreased with age, with the highest rates found among children
younger than one year and the lowest among children aged 4 (incidence: 4.25% vs 0.83%; hospitalization:
2.75% vs 0.36%). The incidence was slightly higher among boys (2.92% vs 2.08%). The total cost due to
pneumonia for the participants was 1138 733 CNY. The average cost and median cost was 5722 CNY and
3540 CNY separately. Multivariate analysis showed that the only factor related to higher cost was
hospitalization.

Conclusions: The disease burden was high for children under 5 y old, especially the infant. PCV has not
been widely used among children, and thus further health economics evaluation on introducing PCV into
National Immunization Program should be conducted.
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Background

Pneumonia is inflammation of the lung caused by various
pathogens such as bacteria and viruses. The main clinical signs
include fever, productive cough, and sputum with blood, with
or without chest pain or dyspnea. Globally, pneumonia became
the second cause of deaths in children under 5, and nearly one
million children under 5 died from pneumonia in 2015.1 It is
estimated that the global annual incidence of community
acquired pneumonia (CAP) is 1–12% and the hospitalization of
CAP is between 22% and 50%. Usually, the overall case fatality
rate (CFR) of CAP is about 4% while the CFR for outpatients is
about 1%.2-4 The CAP is more severe and leads to more mortal-
ities in developing countries.5-7 Pneumonia is one of the largest
killers of children under 5 y old in China. According to the
Report on Women and Children’s Health Development in China
(2011), pneumonia is the second leading cause of death in
under-5 children in China.8 An investigation of death causes

for children under 5 y old in China in 2008 showed that pneu-
monia accounted for 16.5% of all the causes.9

Pneumococcal conjugate vaccine (PCV) is one of the most
effective measures to prevent pneumonia. World Health Orga-
nization (WHO) recommends that the PCV should be intro-
duced into National Immunization Program (NIP), especially
in countries where the mortality of children under 5 y old is
higher than 50/1000 live births. As of the end of 2013, the PCV
has been introduced into NIP in 103 countries, with a global
coverage of 25%. By 2007, there were 11 vaccines included in
China NIP, however there are still several important vaccines
which are not in NIP, but paid by parents, including PCV, Hae-
mophilus influenza type b, Rotavirus, varicella, etc. One study
conducted in 2011 showed the coverage of PCV7 was only
9.9% in children aged 1–2 in China.10 After 2015, no PCV is
available in China while several PCVs are in stage of clinical tri-
als or pre-market approval process. The introduction of PCV
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into NIP needs evidence base, including data on pneumococcal
disease burden (pneumonia, meningitis and otitis media) and
related economic burden of disease. However, the diagnosis of
pneumococcal disease is difficult, so the disease burden can be
estimated through the syndrome of pneumonia. Pneumonia is
not a notifiable disease in China, and relevant data are absent
from national monitoring data. Studies on pneumonia in China
are mainly based on outpatients and inpatients records.11-12

Only one study from Hongkong investigated the population
based hospitalization rate of CAP.13 There is inadequate data
on community population-based incidence and cost of pneu-
monia in China.

Results

Incidence of pneumonia in children under 5 y old in 2012

A total of 7811 children under 5 y old were investigated, among
whom 199 children had pneumonia in 2012, including 101
(accounting for 50.75%) cases confirmed by chest X-ray test.
The median age of the patients was 21 months (range: 1 month
to 58 months). The incidence was the highest among children
less than 1 y old, and the lowest among children of 4 y old
(4.40% vs 0.77%, RR D 5.70, 95% CI D 3.13–10.37). There
were 127 male patients and 72 female patients, with a higher
incidence rate for the male (2.92% vs 2.08%, RR D 1.40, 95%
CI D 1.05–1.86). Totally, 113 pneumonia patients were found
in rural areas, and 83 (73.45%) of them were confirmed by
chest X-ray test. Meanwhile, 86 pneumonia cases were found in
urban areas, among which 18 cases (20.93%) were chest X-ray
confirmed pneumonia. Incidence of all cause pneumonia was
higher in urban areas (7.97% vs 1.68%, RR D 4.75, 95% CI D
3.61–6.24), however, the incidence of X-ray confirmed pneu-
monia was not statistically different between rural and urban
areas (Table 1).

Pneumococcal vaccination history before onset

Of the 199 pneumonia cases, 25 patients (12.56%) were vacci-
nated with pneumococcal vaccines before the onset of pneumo-
nia, 159 were not vaccinated, and 15 were unknown vaccine

history. Among the 25 vaccinated patients, 2 of them (1.77%)
were from rural areas and the source of information was guard-
ians’ memory; and the other 23 patients (26.74%) were from
urban areas and the source of information was as follows:
guardians’ memory: 3 cases; vaccination certificate: 5; vaccina-
tion card: 2; and vaccination data: 13.

The number of pneumonia cases with a pneumococcal vac-
cination history for children aged 0 to 4 y was 1, 2, 9, 11, and 2
respectively, accounting for 1.79%, 3.51%, 23.08%, 32.35% and
15.38% of all cases in each age group. Among chest X-ray con-
firmed pneumonia, 7 patients (6.93%) received pneumococcal
vaccine before; while in clinical diagnosed pneumonia, 18
patients (18.37%) were vaccinated.

Vaccine types and doses: In total, 20 cases received only 1
dose of 23-valent polysaccharide vaccine, 5 cases received 2
doses of 7-valent PCV (Table 2).

Hospitalization due to pneumonia

For the 199 pneumonia cases, bronchial pneumonia was the
most common type (159), followed by lobar pneumonia (4)
and interstitial pneumonia (2). The diagnosis was not clear for
34 cases. Most of the cases were found in winter and least in
summer (Fig. 1).

The number of outpatient visit was more than twice
(74.42%) for the majority of cases in urban areas and less than
one time (73.45%) in the rural areas. The hospital for the first

Table 1. Incidence rate of pneumonia in children under 5 y old in 2012.

Population
size

Cases in
2012

Incidence
rate (%) RR

95%
CI

Onset age
0- 1272 56 4.40 5.70 3.13–10.37
1- 1604 57 3.55 4.60 2.53–8.37
2- 1630 39 2.39 3.10 1.66–5.78
3- 1622 34 2.10 2.71 1.44–5.12
4- 1683 13 0.77 REF —

Gender
Male 4355 127 2.92 1.40 1.05–1.86
Female 3456 72 2.08 REF —

Residency type
Urban 1079 86 7.97 4.75 3.61–6.24
Rural 6732 113 1.68 REF —

X-ray confirmed pneumonia
Urban 1079 18 1.67 1.35 0.82–2.24
Rural 6732 83 1.23 REF —
Total 7811 199 2.55

Table 2. Pneumococcal vaccination of subjects before onset.

Patients with vaccination history

1 dose PPSV 2 doses PCV7 Subtotal 0 dose unknown Total

Onset age(year)
0 1 0 1 53 2 56
1 1 1 2 52 3 57
2 7 2 9 24 6 39
3 9 2 11 20 3 34
4 2 0 2 10 1 13

Resident type
Urban 18 5 23 63 0 86
Rural 2 0 2 96 15 113

Gender
Male 14 4 18 100 9 127
Female 6 1 7 59 6 72

X-ray confirmed pneumonia
Yes 7 0 7 87 7 101
No 13 5 18 72 8 98
Total 20 5 25 159 15 199

Figure 1. Distribution of pneumonia by month in 2012.
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visit was mainly municipal hospital in urban areas and village
or township clinics and private clinics in rural areas (Table 3).
The hospitalization rate of children under 5 y old due to pneu-
monia was 1.40%, and decreased with age. There was no statis-
tical difference in the hospitalization rate of pneumonia
between urban and rural areas (Table 4). Among the 109 hospi-
talized cases, 80 ones were chest X-ray confirmed pneumonia.
The hospitalization rate for pneumonia was 54.77% and
79.21% for X-ray confirmed pneumonia. The proportion of
hospitalization in urban areas was lower than that in rural
areas; and those with pneumococcal vaccine history were less
likely to be hospitalized than those without the history
(Table 5). The average length of hospital stay was 9.75 days,
with a median of 7 d (interquartile range: 7–11 days; range: 1 to
50 days). The average disease duration was 13.57 days, with a
median of 11 d (interquartile range: 8–15 days, range: 3 to 70
days).

The cost of pneumonia

The total cost due to pneumonia for the 199 subjects were
1138733 CNY, with an average of 5722 CNY and a median of
3540 CNY (interquartile range: 2230–5460 CNY). The detail
on the cost is presented in Table 6. Univariate analysis was per-
formed after log conversion, showing that factors related to

cost included residency type, whether hospitalized, whether
Chest X-ray confirmed and prior vaccines in urban areas
(Table 7). Further multivariate linear regression analysis
showed that the only factor associated with cost was whether
hospitalized (Table 8).

Discussion

This study is a community population based retrospective sur-
vey to find out the disease burden of pneumonia in children
under 5 y old. The incidence rate of pneumonia in children
under 5 y old was 7.97% in urban areas, which was similar to
the incidence of clinical pneumonia reported in children under
4 y old in Columbia (6.28%) and Brazil (9.60%). Meanwhile,
the incidence rate in rural areas was 1.68%, similar to the inci-
dence of X-ray confirmed pneumonia in Columbia (2.12%)
and Brazil (3.43%)14-15 and incidence of all cause pneumonia in
children under 5 y old in Columbia (1.18%).16 Incidence of
pneumonia in rural areas and urban areas were both higher
than that reported in Latin America and the Caribbean
(0.92%).17 The incidence of pneumonia decreased with age,
with the highest rate in 0 y old and the lowest rate in 4 y old.
The pneumonia was more common in boys, consistent with
the results reported by Felix Gutierrez.18 The incidence was
high in winter and spring, consistent with the results in Aus-
tralia (the highest rate in spring [34%], followed by that in win-
ter [26%]).19

The hospitalization rate due to pneumonia in children under
5 y old was 1.40%, which was higher than that in Hongkong
(0.78%).13 This study showed that the hospitalization rate
decreased with age, with the highest rate in 0 y old and the low-
est in 4 y old. There was no statistical difference regarding hos-
pitalization rates between male and female in both rural and
urban areas. The proportion of hospitalized patients with pneu-
monia under 5 y old in urban areas was 18.60% and 82.30% in
rural areas. The figure in rural areas was much higher than that
in Latin American (25%).17 The incidence rate of pneumonia
in urban areas was higher than that in rural areas, while the

Table 3. Outpatient visit due to pneumonia in the study areas in 2012.

Urban areas Rural areas Total

Case
No. Proportion

Case
No. Proportion

Case
No. Proportion

No. of outpatient service
0 0 0.00 28 24.78 28 14.07
1 22 25.58 55 48.67 77 38.69
2 36 41.86 19 16.81 55 27.64
� 3 28 32.56 11 9.73 39 19.60

Hospital grade for the 1st visit
Not reported 3 3.49 28 24.78 31 15.58
Municipal 77 89.53 2 1.77 79 39.70
County 6 6.98 14 12.39 20 10.05
Township or
village

0 0.00 34 30.09 34 17.08

Private clinic 0 0.00 35 30.97 35 17.59
Total 86 100.00 113 100.00 199 100.00

Table 4. Hospitalization rate of children under 5 y old due to pneumonia in the
study areas in 2012.

Population
size

Hospitalized
cases

Hospitalization
rate (%) x2 P

Onset age
0- 1272 35 2.75 37.74a < 0.0001
1- 1604 33 2.06
2- 1630 18 1.10
3- 1622 17 1.05
4- 1683 6 0.36

Gender
Male 4355 68 1.56 1.97 0.1604
Female 3456 41 1.19

Residency type
Urban 1079 16 1.48 0.07 0.7921
Rural 6732 93 1.38
Total 7811 109 1.40

Note: a: trend Chi square value.

Table 5. Hospitalization proportion of pneumonia patients in 2012.

No. of
cases

Hospitalized
cases

Hospitalization
proportion (%) x2 P

Onset age
0- 56 35 62.50 3.44 0.4861
1- 57 33 57.89
2- 39 18 46.15
3- 34 17 50.00
4- 13 6 46.15

Gender
Male 127 68 53.54 0.21 0.6432
Female 72 41 56.94

Residency type
Urban 86 16 18.60 79.98 < 0.0001
Rural 113 93 82.30

Chest X-ray confirmed pneumonia
Urban 18 3 16.67 43.96 < 0.0001
Rural 83 77 92.77

Vaccine history before onset
Yes 25 3 12.00 21.12 < 0.0001
No 159 97 61.01

Unknown 15 9 60.00
Total 199 109 54.77
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hospitalization rate due to pneumonia was lower than that in
rural areas. Number of outpatient visits in urban areas was
higher than that in rural areas, and the grade of hospitals was
also higher. Therefore, it is estimated that some mild cases did
not seek medical service or seek medical service at lower grade
hospital, leading to mis-diagnosis in rural areas because of traf-
fic inconvenience, limited medical resources, low economic
development, etc. This may explain why the incidence was
lower but hospitalization rate was higher in rural areas. In addi-
tion, this study showed that the coverage of pneumococcal vac-
cines was low (1.77% in rural areas, 26.74% in urban areas,
12.56% on average), which cannot induce the herd immunity.
However, the proportion of hospitalization in patients with
prior pneumococcal vaccination was lower, and the cost of

pneumonia in the urban areas was lower for those with prior
pneumococcal vaccination compared with those without. This
is consistent with a study reporting that the cost of inpatients
due to PCV7 serotype pneumonia was lower for those with at
least 1 dose of PCV7 than those without it.20 The cost due to
pneumonia of patients with prior pneumococcal vaccination in
rural areas did not decrease, possibly because the coverage was
very low (1.77%).

The average cost of pneumonia was 5722 CNY, with a
median of 3540 CNY. The average cost due to outpatient was
855 CNY, with a median of 500 CNY. The average cost due to
hospitalization was 4375 CNY, with a median of 2000 CNY.
Median length of stay was 7 d. The results on length of hospital
stay and cost were consistent with the data in China’s Health
and Family Planning Statistics Yearbook 2013 (length of stay in
hospital: 7.2 d for bronchial pneumonia, 10 d for bacterial
pneumonia; average cost: 2219 CNY for bronchial pneumonia
hospitalizations, 5080.8 CNY for bacterial pneumonia hospital-
ization).21 The Cost due to productivity loss (average: 1907
CNY, median: 1200 CNY) was the highest among other costs,
and only second to the hospitalization costs. Costs for inpatient
cases were higher than outpatients.

According to the sixth census data in 2010 in China,22 there
were a total of 75.5326 million children under 5 y old, with
44.5961 million in rural areas and 30.9365 million in urban
areas. It is estimated that there will be a total of 3.2149 million
children under 5 y old who developed pneumonia in 2012
based on incidence found by this study. Based on the cost in
rural areas and urban areas caused by pneumonia in this study,
the total cost due to pneumonia was 15.164 billion CNY
annually.

A China and Finland cooperative study23 recruited 102 pedi-
atric pneumonia patients in Beijing and 54 ones in Hefei,
among whom 12 (12%) and 9 (17%) were pneumococcal posi-
tive respectively. According to estimates by WHO,24 8% of the
clinical pneumonia cases were caused by pneumococcus, 36%
of chest X-ray confirmed pneumonia cases caused by

Table 6. Cost due to pneumonia in children under 5 y old (CNY).

Number Total Cost Average Median 25% Percentile 75% percentile Maximum minimum

Outpatient cost 171b 146193 855 500 210 1050 10000 12
Hospitalization cost 109 476852 4375 2000 1443 3000 50000 322
OTC drug 195c 23640 121 0 0 100 3800 0
Transportation 199 45887 231 150 90 260 2000 0
Other related costs 197d 68508 348 200 20 500 3000 0
Productivity lose 198e 377653 1907 1200 680 1900 23400 0
Total cost 199 1138733 5722 3540 2230 5460 56167 920

Note: b: 28 patients were directly admitted to hospital without the outpatient service;
c: the cost of OTC drug was not reported for 4 cases;
d: other costs associated with the disease was not reported for 2 cases;
e: the income of care givers was not provided for 1 case.

Table 7. Influencing factors on cost: univariate analysis.

Number
Total
Cost Average Median

Log
mean

F or
t P

Onset age
0- 56 307041 5483 3900 4107 1.89 0.1707
1- 57 341897 5998 4024 4138
2- 39 228066 5848 2900 3513
3- 34 209228 6154 3050 3413
4- 13 52501 4039 3514 3445

Gender
Male 127 696072 5481 3514 3802 ¡0.29 0.7744
Female 72 442661 6148 3662 3891

Residency type
Urban 86 345444 4017 2380 2818 ¡5.20 < 0.0001
Rural 113 793289 7020 4250 4898

Whether hospitalized
Yes 109 808455 7417 4270 5129 6.28 < 0.0001
No 90 330278 3670 23220 2692

Whether Chest X-ray confirmed pneumonia
Yes 101 599841 5939 4150 4537 ¡3.15 0.0019
No 98 538892 5499 2698 3205

Prior vaccines in urban areas
0 doses 63 271136 4304 2610 3049 4.28 0.0416
1 dose 18 65718 3651 2040 2362
2 doses 5 8591 1718 1600 1652

Prior vaccines in rural areas
0 doses 96 598923 6239 4257 4703 1.47 0.2275
1 dose 2 9780 4890 4890 4543
Unknown 15 184586 12306 4233 6048
Diagnosis
Lobar
pneumonia

4 22371 5593 3637 4677 3.42 0.0661

Bronchial
pneumonia

159 941135 5919 3587 3981

Interstitial
pneumonia

2 28100 14050 14050 10000

Unknown 29 127234 4387 2584 2884

Table 8. Influencing factors on cost: multivariate linear regression analysis.

Variable
Parameter
estimates

Standard
error t P

Whether hospitalized ¡0.25267 0.04839 ¡5.22 < 0.0001
Prior doses of pneumococcal

vaccines
¡0.1122 0.05758 ¡1.95 0.0528

F D 21.17, P < 0.0001.R2 D 0.1815, Adj-R2 D 0.1729.
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pneumococcus globally. This study found that 83 (73.45%)
were chest X-ray confirmed pneumonia in rural areas, and 18
(20.93%) in urban areas. It is estimated that there are 706.5
thousands pneumococcal pneumonia in children under 5 y old
in China, among which 227.9 thousand were in rural areas and
478.6 in urban areas with an assumption that 15% of clinical
pneumonia cases were caused by pneumococcus and 36% of
chest X-ray confirmed pneumonia cases were caused by pneu-
mococcus. According to a review on the serotype distribution
among invasive pneumococcal infections in children under 5 y
old in China between 2005 and 2013, the 7-valent PCV covered
about 60.2% and 13-valent PCV about 87.7%.25 It can be pro-
jected that using PCV7 will prevent 425.3 thousands pneumo-
coccal pneumonia cases and save 2.12 billion CNY annually;
and vaccination of PCV13 will cut down 619.6 thousand cases
and save 3.089 billion CNY, without taking into account the
PCV vaccination cost, other disease caused by pneumococcus,
and indirect protection by the vaccines. This study found that
the coverage of PCV was not high, reflecting the fact that the
vaccine has not been widely used in the community. Further
economic assessment with regard to including PCV into NIP
should be conducted to promote the use of PCV to reduce the
disease burden caused by pneumococcus.

Limitations of this study include: 1) The results are subject
to recall bias. The cost of outpatient and hospitalization was
reliably obtained through the reimbursement record of
NRCMS and URBMI or receipts, but other costs were obtained
by guardian’ report and receipts, which may influence the accu-
racy of the information; 2) Death and case fatality could not be
obtained due to the retrospective property; 3) Random sample
was not taken in this study and subjects were children under
5 y old, therefore the results was only a representative for the
children under 5 y old in study areas and cannot be accurately
extrapolated to other regions.

Meanings of this study include: 1) Although this study
has some limitations, the selected study sites are from the
eastern, central and western provinces of China, including
urban and rural areas, therefore the results are able to
reflect the burden of pneumonia to a certain extent in
children under 5 y old in China, and provide reference for
future studies. 2) At present, there are limited data on dis-
ease burden of pneumonia under 5 y old in China, and
most data are acquired by studies based on hospitals or
systematic review.11-12,26-27 Only one study from Hongkong
investigated the population based hospitalization rate of
CAP.13 There is inadequate data on community population-
based incidence and cost of pneumonia in China. This
study can provide disease burden based on population
which would supplement the limited data.

Conclusion

The disease burden of pneumonia was high for children
under 5 y old, especially the infant. And PCV has not been
widely used among children in China. This paper provided
important evidence to know the disease burden of pneumo-
nia in China before introducing PCV into NIP and basic
data for further health economics evaluation on introducing
PCV into NIP.

Method

Study areas and participants

Considering China’s geographical characteristics, one town-
ship in each of Heilongjiang, Hebei and Gansu Province
was chosen as rural representative (rural areas) and one
community in Shanghai as urban representative (urban
areas). The retrospective study in 4 areas was performed
and participants were children who were born between Jan-
uary 1, 2008 and December 31, 2012 and developed pneu-
monia (clinical diagnosis) in 2012.

Data collection and calculation of the incidence rate

Demography information for children under 5 y old: The
demographic information of children under 5 y old in 2012
was from the citizenship registration data in community (or vil-
lage) or data from local institution in charge of children
vaccination.

Case searching: Based on data from local vaccination insti-
tution, a screening for all children under 5 y old living in the
study areas was conducted via asking the question “whether or
not the child has developed pneumonia in 2012.” Information
for all pneumonia cases in 2012 was collected and verified, and
then all cases were investigated through face to face interview
by trained investigators.

Case verification: For children reported pneumonia in
2012, their outpatient or inpatient records, and/or diagnos-
tic imaging data such as CSR, etc were checked to verify
pneumonia cases.

Calculation of the incidence rate

The annual incidence rateD .number of cases in 2012

� number of target people in 2012/£100� 100

Data collection method and contents

The face to face interview using a uniformed questionnaire was
conducted to collect data on basic demographic information,
clinical manifestations, pneumococcal vaccination history,
treatment and cost.

Basic demographic information: This part included gender,
date of birth, and type of residence. The information was pro-
vided by the guardian.

Clinical manifestations: This part included the date of onset,
the date of treatment, fever or not, cough or not, shortness of
breath or not, difficulty in breathing or not, auscultation of the
chest and chest X-ray results, white cell counts. The informa-
tion was obtained through review of the outpatient and/or
inpatient records or health care insurance records.

Pneumococcal vaccination history: The vaccination history
included doses, vaccination date, types of vaccine and source of
vaccination information. The information was obtained by
checking vaccination certificate, vaccination card or data in
vaccination institutions. If no vaccine information were avail-
able through the 3 approaches while the guardian was totally
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sure that the child was vaccinated, then the status was recorded
as vaccinated.

Treatment: Treatment information included the total num-
ber of outpatient visit, the hospital type of the first 3 visits, the
course and the outcome of pneumonia, and the hospital type of
each hospitalization for the first 3 times, the length of stay if
the child was hospitalized.

Cost: Cost information included: 1) outpatient expenses; 2)
hospitalization expenses; and 3) other expenses which included
the cost of Over-The-Counter (OTC) drug, transportation cost
for medical service, productivity loss (caring for the patient),
and other costs considered to be associated with the disease.
Other expenses were obtained by the receipts and/or the mem-
ory of care giver, while outpatient and inpatient expenses were
obtained through receipts provided by guardians and review of
reimbursement records of the New Rural Cooperative Medical
Scheme (NRCMS) (covering more than 90% of the rural popu-
lation) or Urban Residents’ Basic Medical Insurance (URBMI)
(covering more than 90% of urban residents).

Definitions of various pneumonia

Lobar pneumonia is a form of pneumonia that affects a large
and continuous area of the lobe of a lung.

Bronchial pneumonia, also known as bronchopneumonia, is
an infection of the respiratory system that affects the bronchial
tubes with patches on one or both lungs.

Interstitial pneumonia is a form of lung disease characterized
by progressive scarring of both lungs. The scarring (fibrosis)
involves the supporting framework (interstitium) of the lung.

Statistical analysis

EPI data3.1 was used to establish database, and double data entry
was taken to ensure the accuracy of data input. Statistical product
and service solution (SPSS 17.0) was used for statistical analysis.
Chi square test was used to test for qualitative data with relative
risk (RR) and 95% confidence intervals (95% CI); and variance
analysis, t-test and multiple linear regression were used for the
quantitative data. The first type error level was set to be 0.05.
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