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Abstract

We conducted a descriptive cross-sectional study at a private children’s and general hospital in Surat, 
India, during the 2006 dengue season (June to December 2006). We examined knowledge, attitudes 
and practices of patients associated with dengue and estimated the cost of a dengue episode for the 
study sample.

Of 62 patients with suspected dengue, 40 consented to participate in this study. We interviewed 27 
retrospectively in their homes and 13 prospectively during their hospitalization. Among the respondents, 
75% were male, 85% were under the age of 14, 63% reported familiarity with dengue, but only 25% 
correctly knew that clean stagnant water is a breeding place for the dengue vector, and 23% did not know 
the mode of transmission for dengue infection. While 78% said that they take preventive steps against 
dengue, only 48% believed dengue to be a preventable illness. There was no significant relationship 
between their knowledge and prevention practices.

Economic costs were measured in 2007 US dollars. For an average dengue episode, the mean costs were 
US$ 439.44 for direct medical care and US$ 146.13 for indirect costs, with a total cost of US$ 585.57. 
The indirect costs reflect an average burden of 50 days on a household due to days lost from school, 
work, and other activities by the patient and their caretakers. While other studies have examined public 
institutions, this is one of the first studies using data from a private hospital. This study shows that the 
cost of a dengue episode imposes substantial challenges, even on middle-class households.
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Introduction

Dengue is one of the leading causes of death 
and hospitalization among children in India. 
In recent times, a major outbreak associated 
with haemorrhagic manifestations occurred in 
Calcutta in 2004[1]. According to the WHO, 
dengue infection has existed in India for more 
than a century[2]. Communicable diseases are 
a major cause of death around the world. 
Despite the success of vaccination programmes 
for polio and many childhood diseases, other 
infections like AIDS, tuberculosis, malaria 
and dengue are still widespread in many 
developing countries[3].

Some of the studies on dengue in India 
have examined the cause of the disease 
and its impact, but previous cost analyses of 
dengue illness and its relation to preventive 
practices are virtually absent. Such an analysis 
would allow policy-makers to make decisions 
that take into account the impact or burden 
of the disease on society. The main purpose 
of this article is to assess the costs, knowledge, 
attitudes and practices (KAP) associated 
with dengue illness. The analysis will also 
inform future cost-effectiveness studies as 
it reveals the cost of illness that could be 
averted if either a vaccine is developed or 
preventive programmes are implemented(4). 
The analysis and conclusions could also be 
used by government agencies to develop 
financing programmes; for example, a 
micro-insurance programme that would 
help reduce the out-of-pocket expenditure 
incurred for treating the illness. In addition, 
Non-Governmental Organizations (NGOs) 
and community organizations working to 
improve health conditions in India could use 
the data to develop awareness programmes 
for preventing dengue illness.

Materials and methods

Study setting

In August 2006, the city of Surat in Gujarat 
state in northwest India was hit by devastating 
floods. According to the local Sandesh 
newspaper, the city was flooded with 113 
inches of rainfall in 48 hours; and more than 
50 000 cases of malaria, cholera, diarrhoea, 
dengue and many other illnesses were 
reported.[5] Expecting a severe dengue season 
after these floods, Surat city was selected for 
this study. One of the most reputable private 
hospitals, Nirmal Children’s and General 
Hospital (NCGH), renowned in the region for 
dengue treatment, was chosen. This hospital-
based study targeted all suspected dengue 
patients admitted in NCGH from within the 
limits of Surat Municipal Corporation from 
June 2006 to December 2006, the period of 
the 2006 dengue season.

Interview data collection and analysis

A standardized research instrument was 
adapted from the Dengue Burden of Illness 
Study[6] and the socioeconomic indicators 
section was adapted from a national survey 
in India called National Family Household 
Survey.[7] The instrument was then translated 
into Gujarati and pilot-tested at Brandeis 
University on Gujarati-speaking students. 
The prospective interviews (within hospital 
interviews) were conducted on or near 
the date of discharge. Patients who were 
discharged before the study were interviewed 
retrospectively at home. The database was in 
English. To protect the identity of the individuals 
interviewed, the database did not include any 
personal identifiers such as name and address, 
although a protected linkage to the subject’s 
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ID number could allow researchers to check 
the original data if necessary. The interview 
data were analysed using the current version 
of SPSS statistical software.[8]

Costing methodology

All costs were first calculated in Indian rupees 
and then converted to US Dollars based on 
the mid-2007 dollar exchange rate of Rupees 
as derived from Bombay Stock Exchange 
Limited.[9] The total cost of a dengue illness 
episode comprises the direct cost and indirect 
cost of treating the illness. The direct cost 
includes both the cost of medical care and 
non-medical costs. First, the medical cost data 
were categorized by type of provider (public 
or private) and type of visit (ambulatory or 
hospitalization) and then summarized using 
SPSS. The cost of one day at a public hospital 
was assumed to be equal to the cost of one 
day in the general ward of NCGH. For this 
purpose, the cost of one day at NCGH was 
calculated on the basis of the average cost of 
hospitalization in the general ward and then 
dividing by the mean number of days for 
hospitalization during an episode of dengue 
illness. The cost of drugs was considered 
separately for a public hospital, assuming that 
the drug store is neither owned by the hospital 
nor located in the hospital compound. But for 
NCGH, the medical supplies and drug prices 
were included in the cost of treatment, as the 
medical supply store was owned by NCGH.

Second, direct non-medical costs incurred 
by the hospitalized patients while seeking 
care with various providers was calculated. 
This cost comprised the costs incurred either 
by patients or their family members for 
transportation to and from the hospital and 
for lodging and food during hospitalization of 
the dengue patient.

Indirect costs are the value of the patients’ 
or family members’ days lost or adversely 
affected by the illness at work, school, or 
home. Based on a dengue disease burden 
study[6] we valued the economic loss of one 
school day lost as the per day cost incurred 
by the Government of India for one day of 
public primary education for one pupil. We 
considered costs of primary education as the 
majority of the patients were attending this 
level of schooling. The public expenditure 
on education, i.e. the current spending per 
student in India as a percentage of per capita 
GDP, is 9.3%.[10] The GDP per capita of 3700 
rupees.[11] The cost per child per year was 
divided by a total of 200 school days (the 
annual number based on the Indian school 
calendar after deducting school vacations 
and holidays) to estimate the cost of one 
day incurred by the Government for primary 
schools for one day. The per day cost was 
multiplied by the days of school absence to 
derive the total cost of school absence.

Other days affected and their 
economic value

For estimating the other days lost by the 
patient due to illness, we first calculated the 
total days of illness for the patient by estimating 
the days between the onset of fever and the 
date of interview (as interviews were taken on 
the day of or day before discharge). We then 
deducted the days of absence from work as 
they are already accounted for in workdays 
lost. The days of recovery were then added 
to arrive at the total of other days affected 
due to illness.  

The other days affected were calculated 
as the total number of days spent by each 
family member caring for the patient in terms 
of hours per day. To avoid confounding dengue 
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with other illnesses, we set the maximum for 
each member to 30 days less the number of 
days of work absence. The number of hours 
per day was limited to a maximum of eight 
hours per day for consistency with the number 
of working hours lost.

The economic cost for other days affected 
due to illness was computed by multiplying the 
number of other days affected by the current 
minimum daily wage estimated for Gujarat, 
assuming that the cost of these days should 
be equal to the daily minimum wage earned 
by the people of Surat city.  

Days of absence from work and  
their economic value 

For evaluating the economic value of days 
of absence from work, we used the reported 
income lost if it was at least the amount that 

would have been lost at the minimum wage. 
However, some family members lost work 
days, but their loss of income was below the 
daily minimum wage or zero. This could have 
been due to paid sick leave or substitution 
by other family members for the time lost. 
For these members the loss of income was 
the product of the reported days of work lost 
and the daily minimum wage estimated for 
Gujarat, assuming that economic value of the 
work days lost should be at least equal to the 
daily minimum wage.

Results

A total of 40 patients with dengue illness were 
analysed. Table 1 describes the characteristics 
of the dengue cases interviewed and timing of 
initial medical care after onset of symptoms. 
The table shows that nearly two thirds (65%) 
of study patients had a clinical diagnosis 

Table 1: Characteristics of study patients, n=40

Characteristics of patients with dengue Per cent

Clinical diagnosis
Dengue fever
Dengue haemorrhagic fever (DHF)
DHF plus dengue shock syndrome
Dengue shock syndrome alone

65
24
8
3

Type of respondent providing data
Father of patient
Mother of patient
Both mother and father
Other family members over the age of 18
Patient

38
30
10
20
3

Time to initiate medical care after onset of symptoms
Less than 24 hours
Between 24 and 48 hours
Greater than 48 hours

63
25
13
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of dengue fever; the remaining 35% had a 
more severe form of the disease. Laboratory 
testing was performed on all cases. Out of 
13 cases interviewed prospectively, six cases 
were laboratory confirmed (based on IgM 
positive). Although laboratory testing was 
also performed on the 27 cases who were 

interviewed retrospectively, the results were 
lost due to a flood and were not available for 
this study.

The survey results, shown in Figure 1, 
indicate that a high percentage (90%) of the 
patients and their families were able to pay for 

Figure 1: Questionnaire responses from patient households concerning barriers to treatment, 
source of funds for treatment, knowledge about dengue disease,  

and practices related to dengue disease
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medical treatment using current income and 
savings—an indicator of their middle or upper 
socioeconomic status (SES). Also of interest is 
that 93% of households needed to store water 
for daily use, but only 25% knew that clean, 
stagnant water is a potential breeding site for 
the disease vector.

To classify the SES of patients’ households 
more precisely, indicators were adapted from 
the household characteristics questionnaire 
of a national survey of India, the Standard of 
Living Index (SLI), taken from the 1998–1999 
National Family Health Survey (NFHS-2).[7] 
Figure 2 shows the percentage of patients 
from low-, medium-, and high SES from the 
cohort (NCGH), from urban Gujarat and from 
south Delhi. Due to NCGH’s status as a private 
hospital, its proportion of patients with high 
standard of living (90%) is much higher than 
that in urban Gugarat (39%). Households with 
a high standard of living are better able to pay 
for the cost of treatment at a private medical 
facility such as NCG Hospital.

The SES of the cohort was substantially higher 
than that of the average inhabitant of Gujarat 
in 1998–1999 [NFHS-2].[7] While comparable 

variables for NFHS-3 are not available, other 
data show moderate improvements in key 
assets from NFHS-2 to NFHS-3, but would 
not reach the level of the study participants 
[NFHS-3].[12] 

Direct medical cost  

Of the total 85 visits made by 40 patients, 34 
of them were ambulatory visits and 51 were 
hospitalizations. Out of the total visits, only 
one visit was to a government hospital and the 
remaining 84 were to a private hospital. The 
results show that out of the total 34 ambulatory 
visits made for a dengue illness episode, none 
of the ambulatory visits was made to a public 
hospital, a mean of 0.85 visits were made in 
total for ambulatory care and the total cost for 
the ambulatory visits averaged US$ 33.92 for 
a dengue illness episode.

Table 2, which reports household 
expenditures for medical care utilization 
and cost per dengue episode, shows that the 
total cost of the dengue illness episode per 
household was estimated at US$ 585.57, 
including direct and indirect costs. The figure 
seems plausible for India, and takes into 
account hospitalization in a private hospital, 
and includes the direct cost of care and the 
economic value of days of absence. This seems 
high, but may be due to the average number 
of people per household in the study group 
being six. In spite of the high number of days 
affected, the indirect total cost seems low 
because other days affected has been valued 
at daily minimum wage. This wage was used in 
our calculations because caregivers were often 
women who did not undertake paid work. The 
table also shows that the cost of treatment for 
householders at a private hospital far exceeds 
the costs at a public hospital. We can infer 
that most of the study cohort was a privileged 
group who could afford to choose private 
hospitalization.

Figure 2: Socioeconomic status of the 
patients’ households based on Standard of 

Living Index (SLI) score in India
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According to a study done at the All 
India Institute of Medical Sciences (AIIMS), 
New Delhi, India, the out-of-pocket cost per 
outpatient visit was US$ 0.44 at a primary 
care facility and US$ 0.31 in the outpatient 
department of a secondary hospital, while at 
the tertiary hospital outpatient department, it 
was US$ 0.73. The cost of inpatient services 
at the secondary level was estimated as US$ 
9.10 at the tertiary level it was US$ 20.20 
per visit.[10,13] These costs are mainly from 
the Government’s perspective, whereas the 
current study emphasizes the household’s 

perspective. Also, we have explicitly taken into 
account the cost of drugs and medical supplies 
while calculating the cost per visit for private 
hospitals, although these may be included 
implicitly through providers’ charges.

Direct non-medical cost  

The mean cost of transportation came to US$ 
35.40; no one reported cost for lodging, and 
the mean cost of food expenses was also low 
at US$ 2.15. The total direct non-medical cost 

Table 2: Medical care utilization and costs per dengue episode for  
all members of the household

Component
Utilization Cost (US$)

Mean SD Mean SD

Direct medical care
0.9 0.6 34 39

Ambulatory care visits

Inpatient care
Days in public hospital
Days in private hospital
Total hospital days (all types)
Prescriptions, laboratory, etc.

0.3
4.7
4.7
n.a.

0.2
5.2
5.2
n.a.

0.33
368
368
0.40

2
511
512

3

Total direct medical care n.a. n.a. 402 515

Direct non-medical cost n.a. n.a. 38 118

Indirect costs
School lost
Work for pay lost
Other days affected (ages 0–14)
Other days affected (ages 15+ only)
Other days affected (all ages)

11.4
9.6
3.4

25.5
28.9

17.1
16.0
6.6

28.6
28.6

20
75
0

52
52

29
122

0
59
59

Subtotal 49.9 40.6 146 142

Total costs n.a. n.a. 586 583

Notes: This table considers only household expenditures, and does not consider government subsidies. 
SD denotes standard deviation;  n.a. denotes not applicable.



Dengue Bulletin – Volume 34, 2010 61

A KAP study associated with dengue illness in Surat, India

averaged US$ 37.55, which increased the total 
direct cost for treating a dengue illness episode 
to a mean of US$ 439.44. 

Indirect cost  

Table 2 provides data for days of medical 
utilization and income lost for patients and 
their care givers during an episode of dengue. 
The cost per day for primary education was 
estimated to be US$ 1.72 calculated by 
dividing the annual national expenditure[10] 
for primary education by the annual number 
of pupil days.[11,14] The mean days of total 
school absence in all household members 
(11.4 days) combines days lost for the patient 
(an average of 10.7 days per household) and 
that for family members (an average of 0.7 
days). The reported school absence was very 
low for family members because there was 
often a grandparent, uncle or aunt to help 
maintain the family routine, including school 
attendance of siblings of the sick child.

Total cost per dengue episode  

The average cost of a dengue episode was 
estimated to be US$ 585.57. This amount 
is relatively high as private hospitals are 
expensive.

Discussion

This is the first study of treatment and costs 
of a dengue illness episode at a private 
institution in India. Although 90% of the 
households of patients treated belonged to 
a high socioeconomic status, dengue still 
imposed major financial burdens. To finance 
treatment, 43% of households reported that 
they borrowed money from friends or relatives 
and 20% had taken a loan. Difficulty with 

the cost of transportation and sufficiency of 
funds were the major challenges affecting 
care-seeking behaviour. 

Accessibility of health facilities, a major 
factor affecting health-seeking behaviour, was 
relatively good. Published data from 1991 
reported that Surat city had 18 government 
hospitals, 80 nongovernment hospitals, 
1398 allopathic doctors and 131 indigenous 
doctors. South Gujarat, Vadodara, Surat and 
Valsad districts have relatively high numbers 
of allopathic doctors.[15].

With growing urbanization and an 
increase in urban diseases, the numbers of 
hospitals and doctors serving the Surat area 
are also multiplying. This affects the treatment-
seeking behaviour of people, as hospitals or 
dispensaries are available in the vicinity and 
in urban areas, and transportation to them is 
also easily available. This could explain why 
most patients were able to seek and receive 
care during the first 24 hours of onset of the 
illness.

Since these data were collected from a 
private hospital, most of the patients were 
relatively well off; this fact helps explain why 
only a small percentage of people reported 
paying the fees of the medical provider to 
be difficult. Despite reported difficulties 
with the distance to hospital and the cost of 
transportation, the majority of patients in this 
study sought care promptly after the onset of 
illness. This behaviour is possibly due to the 
high SES of the households and the fact that 
we drew our study sample from hospitalized 
patients. 

In comparison, a study by Acharya et al. 
in south Delhi that used the Kuppuswamy 
scale to measure the SES of dengue patients’ 
families revealed a lower spectrum than 
NCGH.[16] The reason for this difference could 
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be that the study in Delhi was conducted 
in an urban resettlement area which might 
not be a preferred place to dwell for people 
of high SES. A recent study on dengue 
costs in Pune, India, also focused on public 
sector institutions.[17] A study of chikungunya 
(another Aedes mosquito-borne viral illness) in 
Ahmedabad in this same issue of the Dengue 
Bulletin[18] has found a dramatically lower 
average household cost per case (US$ 25). 
Major reasons for the difference are that the 
Ahmedabad study did not count government 
subsidy to facilities, its subjects were primarily 
from the lower economic strata, its cases 
were mostly treated as outpatients, and it 
mostly describes public sector care.[18] Diverse 
settings, as illustrated by these two papers, can 
inform modelling studies in order to estimate 
overall immediate costs due to dengue and/or 
chikungunya, such as illustrated in papers[19,20] 
in this Dengue Bulletin.

Collectively, the present study and the 
comparative literature show that dengue 
affects all economic strata. Considering the 
knowledge about dengue illness among study 
groups, it can be inferred that many people 
have heard about dengue illness but have 
little knowledge about breeding sites for the 
dengue vector. Knowledge about symptoms 
of dengue illness is also low. Data reveal that 
television and newspapers can play a major 
role in spreading awareness about the disease 
and schools have been effective in bringing 
about awareness in the communities. Our 
survey revealed that although the majority 
of households thought that dengue could be 
prevented and that cleanliness is important, 
respondents had little knowledge about the 
relationship between various household 
practices and dengue.

Ambulatory costs in this study might seem 
high, but this is because the cost of a visit 
in this case also included the cost of drugs 

and medical supplies. Also of note is that all 
the ambulatory visits were done in private 
hospitals.

Since this study was limited to only 
one private hospital, we have limited data 
for comparison between private and public 
medical facilities. While dengue affects people 
from all socioeconomic levels, for those with 
a low or medium standard of living private 
hospitalization is a costly option. Further study 
on the cost of treating a dengue illness episode 
in a public hospital is recommended. This will 
enable better cost comparisons for dengue 
treatment between these two sectors and will 
assist the government in selecting the kind 
of facilities it seeks to promote. In addition, 
it could help patients choose a facility when 
seeking treatment for dengue.

The estimated cost of transportation is 
higher than might be expected because this 
cost not only represents the cost of taking the 
patient to various hospitals but also the daily 
cost of travel by family members to the hospital 
while the patient was hospitalized.

The number of days affected is higher 
than is sometimes reported as it includes 
the days affected or lost by patients plus 
family members, and the average size of the 
household for the study was six people per 
family. The indirect total cost is relatively low 
because other days affected (which is a high 
number) are valued at daily minimum wage. 
For the most part, it was generally a woman 
who spent the large number of hours/days 
caring for a patient. Because the majority of 
women do not undertake paid work, other 
days affected were valued at daily minimum 
wage.

To compare our results with those from 
similar studies elsewhere, we converted the 
results into international dollars (I$) to adjust 
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for purchasing power parity.[21] Our cost per 
case in NCGH of US$ 585.57 was I$ 1764. A 
multicountry study revealed that the total cost 
of dengue episodes for a hospitalized cohort 
using the same methods averaged I$ 1394 
across eight countries.[6] Country-specific 
analyses found this cost ranged from I$ 752 
in Guatemala to I$ 1988 in Malaysia. While 

out-of-pocket payments were substantial for 
patients in this study and the overall economic 
cost per case is above average, they are 
within the range of international experience. 
Improved knowledge about water storage 
and other preventive practices might help 
prevent some cases to reduce future dengue 
burden. 
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