
Introduction
Dengue is a mosquito-borne viral infection that causes
mild to severe illness. It is estimated that 50-100 million
infections occur in over 100 endemic countries, putting
almost half of the world's population at risk.1 The disease
is transmitted to humans by the bite of female Aedes
aegypti.2 Infection leads to a spectrum of diseases
ranging from sub-clinical infection to dengue fever and
most severe forms like dengue haemorrhagic fever (DHF)
and dengue shock syndrome (DSS).3,4 In recent decades,
dengue fever (DF) has become the secondmost prevalent
mosquito-borne infection after malaria.5

The disease results in huge morbidity and mortality and
causes significant economic burden in the endemic
countries.5 The cost of disease is not only limited to
patients and their families, but the government has also

faced the burden. Cost of disease is generally categorised
into direct and indirect costs.6 The direct cost comprises
the expenses incurred on disease diagnosis, treatment
and prevention of dengue, while the indirect cost is the
economic value lost by households and society due to
illness and premature mortality of dengue patients and
productivity loss of household members and friends.6 The
burden of disease is also showed in term of disability-
adjusted life years (DALYs) which are based on disease
incidence and provide estimates of the number of years
lost due to premature death and number of years of life
lived with disability.7

The economic burden of disease from different countries
have shown substantial economic impact on families and
societies. Recently Shepard et al. has analysed the
economic burden of dengue in 12 Southeast Asian
countries and reported a burden of US$950m or about
US$1.65 per capita in these countries.8

In Pakistan, first case of dengue was reported in 1994 and
later faced three dengue epidemics in 2006, 2010 and
2011 in Karachi and Lahore respectively.5 These epidemics
caused many deaths and thousands got affected,
resulting in huge impact on individuals and society.
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Although the government provided free treatment
facilities for dengue patients, but still patients had to pay
a large sum of money in terms of private consultation,
diagnosis and medication before and after hospitalisation
as well as during hospitalisation.

Different studies have been conducted to describe
dengue in terms of clinical picture, diagnosis, treatment
and prevention. However, little data is available from
Pakistan in terms of economic burden of dengue and its
impact on the normal living of citizens. The current study
was planned to assess the economic burden of dengue
infections on life in major cities of Pakistan.

Patients and Methods
The cross-sectional study was conducted in Islamabad,
Lahore, Faisalabad and Karachi from July 2012 to March
2013. Residential addresses and telephonic numbers of
dengue patients were taken from the records of Pakistan
Institute of Medical Sciences, Islamabad, Mayo and Ganga
Ram Hospital, Lahore, Civil Hospital, Karachi, and Allied
Hospital, Faisalabad, after permission was taken from the
institutional heads. A total of 250 dengue confirmed cases
— 50 from each hospital — were randomly selected.
Those selected were either contacted telephonically or
visited in person. After taking informed consent from the
participants, interviews were conducted using a pre-
designed proforma. The information documented were
patient's demographic and socioeconomic status,
duration of illness (pre-hospital, hospital and post-
hospital) and questions for calculating the direct and
indirect cost. The direct cost included the expenses
incurred by patients in pre-hospitalisation, hospitalisation
and post-hospitalisation phases. Pre-hospitalisation
expenses were private consultation fee, medication,
diagnosis etc., while hospitalisation expenses were
transportation cost related to both patients and
accompanying relatives, charges of medicine and tests
paid by patients themselves, food and lodging of the
accompanying relatives. Similarly, the post-
hospitalisation cost comprised consultation, medicine
and extra supplements if taken by the patients. The
indirect cost included number of workdays missed by the
patient and accompanying relatives due to the illness. The
questionnaire was filled by the researchers for each
participant.

Data was entered in MS excel sheet and analysed for
average and percentages. The DALYs lost was calculated
using Murray's formula.9 Cost per patient was calculated
by taking the average cost borne by each patient. The
hospital cost (which included nursing care, food, lab
investigations, physician's time and other administrative

costs) was taken as Rs.458/patient/day as reported
previously.10

Formula for calculation of DALYs:

-[DCe−βα/(β+r)2 = {e-(β+r)(L) (1+ (β+r) (L+α)) - (a+(β+r) α)}]

where D is disability weight (or 1 for premature mortality);
r is the discount rate; C is the age weighting correcting
constant; β is the parameter from the age-weighting
function; a is the age of onset; L is the duration of
disability or time lost due to premature mortality.

In the specific form used for calculating DALYs, r equals
0.03, β equals 0.04 and C equals 0.16243.9

The DALYs were multiplied by the number of cases in a
year, and then summed up to give annual totals. These
totals were then divided by the estimated population to
give DALYs per million population per year.

A multiplication factor of 10 was used for estimation of
under-reported cases of DF/DHF and disability weight of
0.81 as used in other studies.10,11

There were 21,245 dengue-confirmed cases in Punjab in
201112 and 1,533 in Sindh.13

Results
Overall, there were 162(65%) men and 88(35%) with a
mean age of 30.4±13.5 years. More than half 138 (55%)
were below 30 years of age. There were 65 (26%) students,
52 (21%) housewives, 40 (16%) labourer, 33 (13%)
businessmen and 25 (10%) government employees etc.
Socio-economically, 145 (58%) belonged to low, 70 (28%)
middle and 35 (14%) to high socioeconomic groups. Of
the total, 210(84%) cases had dengue fever followed by
32(12.8%) dengue haemorrhagic fever and 8(3.2%)
dengue shock syndrome cases. Most of the patients 155
(62%) had undergone multiple diagnostic tests (enzyme-
linked immunosorbent assay [ELISA] Immunoglobulin G
[IgG], Immunoglobulin M [IgM], and NS1 antigen). Overall,
157(63%) had had private consultation before coming to
public-sector hospitals. Average duration of illness was
32±7.1 days which included 6.25±4 days of pre-
hospitalisation, 6.76±5 days of hospitalisation and
18.89±9days of post-hospitalisation (Table-1). On average
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Table-1: Average duration of illness due to dengue.

S. No. Reference period Average number of days Range

1 Pre-hospital 6.25±4 1-15
2 Hospital 6.76±5 3-15
3 Post hospital 18.89±9 3-30
4 Total duration 31.9±7.1 7-60



2 persons were attending each patient.

Direct cost per patient was calculated to be Rs.35,823
which included an average pre-hospitalisation cost per
patient of Rs.6,154, hospitalisation cost of Rs.21,242 and
post-hospitalisation cost of Rs.8,427 (Table-2).

Total calculated DALYs were 103,438.2 and for per million
population it was 133.76. Average number of days lost by
the attendants of the patient were 13±8 days. DALYs lost
per million population for Punjab was 214.18.

Discussion
The study showed that dengue illness had a substantial
financial impact on patients in Pakistan. The average
direct cost per patient was Rs.35,823 (US$358.23) which is
much higher than previously reported from Thailand and
Vietnam i.e. US$23-6114 and US$167.7715 respectively.
Similarly, the calculated cost per patient is also much
higher than the average monthly income per household
i.e. Rs.21,785.16 The estimated pre-hospitalisation cost was
Rs.6,154 which was incurred on private consultation,
laboratory testing etc., indicating that patients preferred
either to visit private healthcare provider or did self-
treatment. This is also evident from the pre-
hospitalisation duration which was about 6 days and may
be overcome by educating people to visit the nearest
facility after the appearance of symptoms.

Although the government had provided free treatment for
dengue in public-sector hospitals, but out-of-the-pocket
expenses of the patients during hospital stay was Rs.21,242
in which 73% were non-medical payments like attendants'
living, food, transportation and miscellaneous costs,
including the family members' visits, and only 27% were
medical (medicine and laboratory tests). Similarly, these
non-medical payments constitute about 43% of direct cost
which is much higher than previous reported (10%) for
other countries.17 This may be reduced by improving
indoor facilities so that patients may stay in hospital

without the attendants, and by discouraging family
members of patients to avoid frequent hospital visits.

The average hospitalisation period was about 6.76 days
which is consistent with recent report of retrospective
analysis of two major hospitals of Lahore.18

The overall post-hospitalisation cost was Rs.8,427 in which
major expenditure i.e. Rs.5,665 (67%) was due to use of
food supplements. This is because of the common
perception prevailing among patients and community
that taking fresh juices and fruits help in quicker recovery.
Further post-hospitalisation illness duration was about
18.89 days which was 1.5 times higher than pre-
hospitalisation and hospitalisation. It was described
earlier that dengue patients developed post-infection
fatigue.19 Similarly, it was reported that sometimes
patients might suffer from fatigue and depression after
recovering from uncomplicated dengue.19 Although in
the present study, such information was not collected, but
higher post-hospitalisation illness shows that these
patients might have faced similar problems.

DALYs for dengue infection was 133.76/million
population which is more than 90-140 reported from
Singapore,20 22 from Brazil21 and 83.83 from Myanmar.22
Higher DALYs are reported from other countries and
regions: 427 in Thailand,23 658 in Peurto Rico,24 372 in
southeast Asia,8 99 to 805 in Nicaragua,25 240 in 2008 and
400 in 2006 in Cambodia.6

Economic burden of dengue in terms of DALYs
(133.76/million population) was more than that seen in
other infections such as lower respiratory infections (76.9),
diarrhoeal diseases (59.2), Human Immunodeficiency
Virus/Acquired Immunodeficiency Syndrome (HIV/AIDS)
(42.9), malaria (32.8), neonatal infections (31.4) and
tuberculosis (22.4).26

The current study did not address the cost of dengue
treatment incurred by the hospital, but a local study
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Table-2: Average cost borne by the patient during pre-hospitalization, hospitalization and post hospitalization period.

Cost category Cost heads Average cost Percent of
Amount (Rs) the total cost

Pre-hospitalization cost Medical Cost (Consultation, Medicine, Diagnostic tests) 5088 14%
Non medical cost (Transportation) 1066 3%

Hospitalization cost Medical Cost (Medicine, Diagnosis) 5692 16%
Non Medical Cost (Attendant's lodging, food, transportation, Miscellaneous) of accompanying person 15,550 43%

Post hospitalization Medical cost (Consultation+Medicine) 1858 5%
Transport 904 3%
Food supplements 5665 16%

Total Cost 35,823 100%



reported tertiary care hospital cost (including nursing
care, food, lab investigations, physician's time and other
administrative costs) as Rs.458/patient/day.11 If this is
taken as the reference cost, hospitalisation cost for all
admitted patients comes to around Rs.56 million.

The study was limited to tertiary care hospitals of major
cities and only 50 admitted cases were enrolled from each
station. As such, its findings cannot be generalised.

Conclusion
Major expenditure was incurred during hospital stay and
most of it related to non-medical cost. Further, the
average post-hospitalisation illness period was much
higher resulting in increased DALYs. Comprehensive
disease surveillance is required for timely management of
disease and also to provide insight for future planning
and research on dengue, especially to investigate
whether patients suffered from post-dengue
complications.
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