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Abstract

Dengue is endemic in the National Capital Territory (NCT) of Delhi. During the period 2003 to 2008,
9737 confirmed cases of dengue fever (DF)/dengue haemorrhagic fever (DHF) and 115 deaths were
recorded compared with 1341 cases and 6 deaths that happened during 1997 to 2002, representing
an increase of 626%. During this period two outbreak peaks were also recorded. In addition, the
satellite town of Gurgaon (Haryana) bordering Delhi also suffered a severe outbreak of DF/DHF during
2008.

Aedes aegypti, the responsible vector, is fully entrenched in both urban and rural areas. DF/DHF
transmission in years of extended winter rains occurs both during the summer and rainy seasons.
Evaporation coolers during summer maintain low temperature and high humidity to ensure dengue
transmission in some highly congested localities.
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Introduction

The National Capital Territory (NCT) of Delhi
is endemic for dengue and has experienced
several outbreaks since 1967[1]. In the recent
past, Delhi recorded an outbreak in 1988,
which resulted in 33% mortality among
children admitted in hospitals[2]. This was
followed by yet another severe outbreak in
1996 throughout the NCT region of Delhi when

a total of 10 252 cases and 423 deaths were
recorded[3]. All the serotypes (DENV 1-4) have
been detected circulating in the NCT Region[1].

In view of the severity of the outbreak in
1996, the Directorate of the National Vector-
Borne Disease Control Programme (NVBDCP)
initiated several measures. These included
regular epidemiological and entomological
surveillance for timely prediction of an
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impending outbreak. The present
communication incorporates the
epidemiological and entomological databases
for the years 2003 to 2008.

Study area

The National Capital Territory (NCT) of Delhi,
with an area of 1485 sq km, is located between
28°75’ north latitude and 76°22’ east
longitude[4]. The population of NCT increased
from 9.43 million in 1991 to 13.7 million in
2001, recording a decadal growth rate of
51.3% (Census report, Government of India,
2001). Since 2001, the population has further

increased to 15.46 million with a growth rate
of 12.2% (communication from Municipal
Corporation of Delhi).

Local civic bodies: The NCT of Delhi has
multiple agencies responsible for the control
of vector-borne diseases. These include: two
civic bodies, the cantonment authority and the
Railways. The Municipal Corporation of Delhi
(MCD) has twelve zones and 272 wards
covering about 1399 sq km area. The New
Delhi Municipal Council (NDMC) has one zone
and eight wards covering 42.74 sq km area.
The cantonment covers 42.89 sq km area[4]

(Figure 1). The railways look after its residential
colonies and railway stations.

Figure 1: Map showing the zones of Municipal Corporation of Delhi, New Delhi Municipal
Council and Cantonment
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Materials and methods

Epidemiological surveillance: The National
Vector-Borne Disease Control Programme
(NVBDCP) is a nodal agency for the monitoring
of DF and DHF throughout the country.
Hospitals follow the under-mentioned case
definitions for the purpose of reporting.

• Patients with clinical symptoms like
sudden onset of high fever, severe
body pain and headache, myalgia,
nausea, vomiting and rash, with
positive dengue-specific IgM in a single
serum specimen, to be considered as
a dengue case.

• Clinical symptoms with low
thrombocytopenia and leucopenia are
also taken as cases of dengue fever.
The presence of both these two
criteria with haemorrhagic
manifestation and death are taken as
death due to dengue fever.

Entomological monitoring: Monitoring of
Aedes aegypti throughout the year has been
carried out by the Central Cross Checking
Organization (CCCO) under NVBDCP to work
out the House Index (HI), Container Index (CI)
and Breteau Index (BI) as per WHO
guidelines[5].

Results

Epidemiological profile of dengue fever and
dengue deaths in NCT Delhi: The DF
incidence in NCT Delhi has been showing a
rising trend over the last six years (2003 to
2008), when 9737 confirmed DF cases and
115 deaths were recorded compared with 1341
DF cases and 6 deaths that were reported
during 1997–2002 (Source: NVBDCP). This
represented an increase of 626% in the
incidence, with an average mortality rate of
1.2%. The DF attack rate recorded was 20.9,

4.2, 6.9, 22.3, 3.5 and 7.9 per 100 000
population respectively during 2003 to 2008.
During this period, two outbreak peaks were
recorded, first in 2003 and then second in 2006
(Figure 2). The satellite town of Gurgaon
(Haryana) bordering Delhi recorded a severe
outbreak of DF/DHF during 2008 (Source:
NVBDCP).

Figure 2: Status of dengue fever and deaths
in NCT Delhi (2003–2008)
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Seasonal distribution: Although DF cases
were reported throughout the year but a
majority, i.e. 96%, were recorded during
September to November, with a peak in the
month of October (Figure 3). Dengue deaths
also coincided with this period.

Spatial distribution of dengue cases in
National Capital Territory of Delhi: The
dengue incidence pertaining to NCT areas and
other agencies is given in Table 1. The

Figure 3: Seasonal incidence of dengue fever
and deaths (2003–2008)
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Municipal Corporation of Delhi comprises 12
zones (Figure 1). Six zones border the states
of Haryana and Uttar Pradesh and the
remaining six are urban zones. The six bordering
zones contributed 57% of the cases while the
urban zones recorded 38% cases. The NDMC,
Railways and Cantonment areas contributed
3.7%, 0.9% and 0.4% cases respectively.

were the most preferred sites,
followed by cement water tanks,
flowers vases and overhead water
tanks (OHT). High breeding in water
coolers is facilitated by the
community’s lax behaviour towards
weekly cleaning which is essential to
prevent breeding. Underground
cement tanks remained covered, but
whenever broken, they do not find
replacement. Overhead water tanks,
mostly with plastic bodies, get heated
up in summer and do not support
breeding.

Table 1: Disease incidence pertaining to
NCT areas and other agencies (2003–2008)

S. Area Percentage
No.
1 MCD area

(a) Zones bordering
Haryana and
Uttar Pradesh (6 zones) 57.0

(b) Urban zones (6 zones) 38.0
2 NDMC area 3.7
3 Railway area 0.9
4 Cantonment area 0.4

Vector surveillance: The Ae. aegypti
surveillance was carried out throughout the
year, with special vigilance being maintained
in the zones reporting active cases. The search
for the breeding habitats of Ae. aegypti to
monitor the entomological indices, viz. House
Index (HI), Container Index (CI) and Breteau
Index (BI), was carried out (Table 2).

From Table 2 it is evident that the Ae.
aegypti breeding in NCT Delhi started rising
from April, reaching the peak in August
(BI=7.3), and then the decline in September
(BI=5.8).

Breeding potential of Ae. aegypti
(indoors and outdoors): The break-up of the
preferred breeding sites of Ae. aegypti, both
indoors and outdoors is given in Figure 4.

(1) Indoor breeding: Indoor water
coolers (cooling by water evaporation)

Table 2: Cumulative month-wise HI, CI and
BI in NCT Delhi (2003–2008)

Month HI CI BI
Jan 0.0 0.0 0.0
Feb 0.0 0.0 0.0
Mar 0.2 0.1 0.2
Apr 0.3 0.3 0.3
May 1.2 0.9 1.2
Jun 2.6 2.5 3.0
Jul 4.1 4.3 6.1
Aug 5.4 5.2 7.3
Sep 4.6 4.4 5.8
Oct 2.2 2.0 2.6
Nov 0.6 0.5 0.6
Dec 0.1 0.1 0.1

Figure 4: Breeding potential of Ae. aegypti in
NCT Delhi
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(2) Outdoor breeding: During the rainy
season, trash comprising of packaged
consumer items, broken pots, iron
scrap and used tyres are the most
common items holding rain-water,
which supports breeding and multiply
the vector population.

DF transmission season: NCT Delhi has
four distinct seasons – (i) hot and dry (April–
June); (ii) rainy season (July–September); (iii)
autumn (October–November); and (iv) winter
(December–March). The transmission season
starts in the rainy season and extends into the
autumn because of congenial temperature and
humidity combination. However, possibilities
of DF transmission during the hot and dry
season cannot be ruled out. Room water
coolers, which is the cheapest product available
locally for the cooling of human dwellings, is
affordable even by the people belonging to
lower socioeconomic groups living in slums.
Room coolers not only cool the houses
effectively but also provide high humidity. Ae.
aegypti breeds prolifically in water troughs and
rests indoors in humid dark places. Extended
periods of winter rains and the combination of
low temperature and high humidity in summer
months permit completion of the extrinsic
incubation cycle of the virus when active
transmission can take place.

Discussion

Entomological surveillance: The first-ever
comprehensive survey of Ae. aegypti population
was carried out in 1964 to assess the potential
threat to Delhi after the Kolkata episode in
1963. The study revealed that Ae. aegypti was
confined to the central part of city and the
peripheral areas were free of the infestation.
In the walled (old) city, the breeding index was
reported to vary from 50 to 100, thus indicating
very high receptivity of the vector species[6].

(1) High endemicity of Ae. aegypti: The
longitudinal studies by the National
Anti-Malaria Programme (NAMP),
now called NVBDCP, indicated that
the vector species had now fully
established itself in all zones of MCD,
NDMC, Cantonment and Railways.
The monthly cumulative indices fully
synchronized with the disease
incidence[7] (Figure 5).

(2) Receptivity of schools/hospitals: A
spatial study carried out in 1998
showed high receptivity of schools and
hospitals in view of the high
vulnerability in a randomly selected 12
schools/hospitals. The Container Index
in schools varied from 2.5 to 28.3,
while in hospitals it varied from 2 to
45.1[8]; these are the most common
places of DF transmission.

(3) Epidemiological impact: A graphic
integration of the epidemiological and
entomological data is presented in
Figure 5. It is evident that August to
October were the most crucial
months epidemiologically.
Subsequently, with the onset of winter,
the transmission ceased by December.

Conclusion

From the forgoing, it is evident that the NCT
Delhi region carries a high receptivity and

Figure 5: Seasonal incidence of dengue fever
and dynamics of Ae. aegypti (2003–2008)
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vulnerability to Ae. aegypti because of high
international traffic as well as from the
bordering satellite towns of Gurgaon (Haryana)
and Noida (Uttar Pradesh), which are highly
endemic for DF/DHF. The transmission of
dengue here, unlike in other parts of the
country where it occurs only during the rainy
season, has an extended transmission period
covering both the hot and dry and rainy seasons.
The transmission may start in summer (hot and
dry season) in the years of extended winter
rainfall up to April, followed by the rainy season.
This requires round-the-year vector control
measures to ensure effective control of the
vector. To meet these challenges, strengthening
of the health infrastructure of all agencies
involved in the prevention and control of

dengue is essential. These activities require a
well-organized and coordinated effort to control
the incidence of dengue in the NCT region.
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