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Abstract

Dengue is a notifiable disease in the National Capital Territory of Delhi (NCT Delhi), India. All hospitals, 
both in the public and private sectors, are under obligation to report serologically confirmed cases 
of dengue to local health authorities. During the period 2005 to 2009, a total of 7402 serologically 
confirmed dengue cases were reported from the National Capital Territory of Delhi. Records of 5603 
dengue cases (76%) admitted in hospitals were analysed for severity of disease. The trend of dengue 
has changed from cyclic to annual occurrence. DHF/DSS accounted for 518 (9.2%) of the admitted 
hospital cases in all age groups. The proportion of males found positive for dengue infection was 68% 
while females constituted 32%. The transmission season in NCT Delhi is the rainy season (July to 
October). Container indices monitored in six major hospitals remained persistently high in all the five 
years (range 1.5 to 23.9) and carried high potential for spatial spread of dengue infection to other parts 
of the NCT, Delhi region.
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Introduction
The National Capital Territory of Delhi (NCT 
Delhi), India, has now become an endemic 
region for dengue. All the four serotypes, i.e. 
DENV-1–4, and several genotypes including 

DENV-3 subtype-III – the most virulent strain 
known to cause a high incidence of dengue 
haemorrhagic fever (DHF) and dengue shock 
syndrome (DSS) – were reported circulating 
in Delhi and its surrounding areas.[1,2] In 
1988, the NCT Delhi recorded an outbreak 
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of dengue with 33% mortality among children 
admitted in hospitals.[3] In 1996, another 
severe outbreak in the NCT, Delhi recorded 
10 252 cases hospitalized for dengue with 423 
deaths.[4] Currently, the trend of the disease 
has changed from being cyclic to annual 
incidence.[5] The control of vector-borne 
diseases, including dengue, in the NCT region 
vests with multiple public health agencies such 
as the Municipal Corporation of Delhi (MCD), 
the New Delhi Municipal Council (NDMC), 
Defence and Railways.[6] There exist a number 
of autonomous organizations situated within 
the jurisdiction of each of these agencies that 
include major hospitals which are excluded 
from the purview of public health agencies 
for undertaking preventive health measures. 
These autonomous organizations and hospitals 
are poorly equipped both in terms of trained 
manpower and skills. As such they are highly 
prone to breeding of dengue vectors because 
of their vulnerability to dengue virus as most 
dengue patients, both asymptomatic and 
symptomatic, visiting these hospitals are 
sufficiently viraemic. Thus, these hospitals 
become major centres for the spatial spread 
and dissemination of the disease to other parts 
of the city.[7,8] The present study aimed to focus 
on the epidemiological information on dengue 
cases by analysing serologically confirmed 
hospital admissions during 2005–2009. This 
included: (i) demographic analysis; (ii) severity 
of infections; (iii) breeding indices (container 
index) of Ae. aegypti in major hospitals; and 
(iv) types of breeding containers of the vector 
species.

Study area

The NCT region has an area of 1485 sq. 
km., located between 28° 75’ north latitude 
and 76° 22’ east longitude. The population, 
as per the 2001 census, was 13.7 million 

and since then it has increased to 15.4 
million, an annual increase of 12.2% (Source: 
Municipal Corporation of Delhi). The NCT 
Delhi has witnessed phenomenal growth 
in its population in recent times, and large-
scale migration from rural areas into the 
capital territory resulted in unplanned rapid 
urbanization that exerted considerable strain 
on civic amenities, particularly on water 
supply and solid waste disposal, leading to 
a predominance of water storage practices. 
Delhi being a capital city and a tourist centre 
attracts a large number of visitors/tourists, 
thus increasing the vulnerability of the city for 
dengue virus. 

Materials and methods

Epidemiological surveillance

Dengue is a notifiable disease in the NCT 
Delhi. Thirty nine hospitals spread over the 
entire NCT Delhi follow the under-mentioned 
case definitions for the purpose of reporting 
under a mandatory surveillance system.[10] 
Hospitals report to local bodies (MCD and 
NDMC) for their records. Local bodies in turn 
transmit this information to the Directorate 
of National Vector Borne Disease Control 
Programme (NVBDCP), the nodal agency for 
the country.  

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 capture 
ELISA (MAC-ELISA) in a single serum 
specimen were to be considered 
as serologically-confirmed dengue 
cases. The IgM capture ELISA is man-
ufactured by the National Institute of 
Virology, (NIV) Pune, India, and are 
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supplied to all hospitals for diagnosis 
of clinically suspected cases reporting 
to hospitals. The NIV MAC-ELISA 
carry 96% sensitivity when compared 
with Pan Bio IgM ELISA (73%).[11] 

Clinical symptoms with low throm-••
bocytopenia and leucopenia were 
also taken as confirmed cases of 
dengue fever. The presence of both 
these two criteria with haemorrhagic 
manifestation and deaths were taken 
as confirmed deaths due to dengue 
fever.

High sensitivity to IgM test is impor-••
tant to support clinical diagnosis and 
case management in hospitals.[12]

Entomological surveillance

Entomological surveillance was carried out by 
the Central Cross-Checking Organization of 
NVBDCP in six major hospitals periodically 
during the transmission season for the period 
2005 to 2009 due to known high receptivity 
of hospitals. Hospital compounds were 
thoroughly searched to detect breeding of 
Ae. aegypti, the vector of dengue. Infestation 
of Ae. aegypti was assessed by container index 
(CI) for measurement of breeding infestation 
following WHO guidelines.[9] Since the 
hospitals had several blocks with multiple entry 
and exit points the House and Breateu Indices 
were considered insensitive. 

Meteorological data

The average annual rainfall (2003–2009) in 
the NCT Delhi ranged between 1 mm in 
November to 243.8 mm in July with maximum 
precipitation occurring during July and August. 
The average minimum temperature was 7.1 °C 
in January to 27.3 °C in July. The average 

maximum temperature varied from 24.3 °C 
in January to 46.8 °C in May. Rainy season 
in the NCT Delhi usually extends from July 
to October (Source: Indian Meteorological 
Department, Government of India).

Results 

DF/DHF incidence

During the period 2005 to 2009, a total 
of 7402 cases of DF/DHF were recorded 
(Figure 1). The annual incidence for the years 
2005 to 2009, except 2006 which was an 
epidemic year, ranged from 548 in 2007 to 
1312 cases in 2008. DHF/DSS accounted for 
518 (9.2%) of hospital admitted cases in all age 
groups. Deaths were also few, and varied from 
one in 2007 to 9 in 2005. The year 2006 was 
an epidemic year and recorded 3366 cases 
and 38 deaths. (Source: Health Department, 
Municipal Corporation of Delhi).

Figure 1: Incidence of DF/DHF and deaths 
in the NCT Delhi (2005–2009)

Demographic analysis

Records of only 5603 serologically-confirmed 
hospital admitted dengue cases could be 
retrieved. Of these 62 cases (1.1%) belonged 
to the 0-1-year age group, 494 cases (8.8%) 
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to the 2–8-year age group, 982 cases (17.5%) 
to the 9–15-year age group and 4065 cases 
(72.6%) were >16 years old (Figure 2). 
The proportion of males found positive for 
dengue infection was 68% while females 
constituted 32% probably indicating a higher 
rate of transmission at workplaces rather than 
in households. Classical dengue generally 
affects older children and adults while DHF/
DSS is associated with secondary infections 
in individuals aged one or more years, the 
majority in individuals aged 8 to 10 years, or 
primary infections in infants born to dengue 
immune mothers.[13] In the NCT region dengue 
is a mix of DF and DHF/DSS; therefore, it can 
safely be concluded that the region has gained 
notoriety for dengue endemicity.[14] 

Figure 2: Age profile of 5603 confirmed 
dengue cases in NCT Delhi (2005–2009)

Figure 3: Month-wise distribution of DF/DHF cases in NCT Delhi (2005–2009)

Transmission season

The month-wise distribution of 5603 dengue 
cases admitted in hospitals in NCT Delhi is 
shown in Figure 3. The transmission season 
in the NCT region starts with the onset of 
the rainy season (July-October) and cases 
start appearing in July, peaking in October 
and then tapering off by November. The 
favourable temperature regime during the 
rainy season seems to be the guiding factor in 
the transmission. 

Spatial distribution and incidence rate

The incidence rate per 100 000 population 
varied from 11.81 in the Narela zone to 
57.37 in the south zone under MCD, while 
the incidence rate was 67.35 in NDMC areas 
(Table 1, Figure 4). Out of nine urban zones, 
five zones, namely Shahdara (South), Shahdara 
(North), Central, South and Civil Lines, border 
the neighbouring states of Uttar Pradesh and 
Haryana. The incidence rate in five zones in 
the central part of the NCT Delhi varied from 
12.63 in the West zone to 27.92 in the Karol 
Bagh zone. The incidence rate in Najafgarh 
and Narela zone, these two being rural zones 
bordering the state of Haryana, was 29.0 and 
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Figure 4: Location of zones in NCT regionTable 1: Incidence rate of DF/DHF cases per 
100 000 population reported by zones of the 
Municipal Corporation of Delhi (MCD) and 
the New Delhi Municipal Council (NDMC)

Zones under MCD & 
NDMC

Cases per 
100 000 

population

Karol Bagh 27.92

Sadar Paharganj 24.73

City 15.14

West 12.63

Najafgarh 29.00

Civil Lines 23.25

Shahdara (North) 20.61

Shahdara (South) 15.76

Narela 11.81

Rohini 20.91

South 57.37

Central 16.17

NDMC 67.35

11.81 respectively. The major tertiary level 
hospitals are located in NDMC zone and four 
urban zones under MCD also attract a number 
of patients from adjoining states. 

Severity of the disease

The break-up of clinical cases by sign/
symptoms and age group of DF/DHF cases 
as retrieved from hospital records is included 
in Table 2.

Proportion of DHF/DSS cases

DHF and DSS cases numbered 428 (82.6%) 
and 90 (17.4%) respectively among all age 
groups (Table 3). 

Dengue haemorrhagic fever (DHF)

DHF cases in infants numbered 5 (1.2%), and 
89 (20.8%) in the age group of 2–8 years, 90 
(21%) in the age group of 9–15 years and 
244 cases (57%) were in the >16-years age 
group.

Dengue shock syndrome (DSS)

The proportion of infants, children and 
adults who suffered form DSS was 3 (3.3%) 
in the 0–1-year age group, 31 (34.4%) in the 
age group of 2–8 years, 44 (48.9%) in the 
9–15-years age group and 12 (13%) in the 
>16-years age group. 



Dengue Bulletin – Volume 33, 2009 135

Epidemiological analysis of hospitalized cases of DF/DHF in NCT Delhi, 2005–2009

Table 2: Signs and symptoms by age group as retrieved from  
hospital records of DF/DHF cases

Age group/
No.

Clinical manifestations

Fever with 
myalgia, 
headache 

and 
bodyache

Positive 
tourniquet 

t test

Petechiae 
ecchymosis 
or purpura

Bleeding 
from 

mucosa, 
gum, 

injection 
site or 

any site

Haematemesis, 
melena or 
epistaxis 

(haematological 
complications)

Thrombo-
cytopenia

Evidence 
of 

plasma 
leakage

Sign of 
circulatory 

failure

0–1 + 0 17 (27.4) 12 (19.4) 4 (6.5) 29 (46.7) 0 0

2–8 + 3 (0.7) 92 (18.6) 44 (8.9) 37 (7.5) 181 (36.6) 74 (14.9) 63 (12.7)

9–15 + 41 (4.2) 109 (11.1) 55 (5.6) 123 (12.5) 436 (44.4) 95 (9.7) 123 (12.5)

16 to above + 3748 163 (4.0) 0 0 77 (1.9) 77 (1.9) 0

*Figures in parentheses indicate percentage

Table 3: Month-wise distribution by age of DHF and DSS cases (2005–2009)

Month

DHF  
(Figures in parenthesis are %)

DSS  
(Figures in parenthesis are %)

0–1 2–8 9–15 >16 Total 0–1 2–8 9–15 >16 Total

Jan 0 0 0 0 0 0 0 0 0 0

Feb 0 0 0 0 0 0 0 0 0 0

Mar 0 0 0 0 0 0 0 0 0 0

Apr 0 0 0 0 0 0 0 0 0 0

May 0 0 0 0 0 0 0 0 0 0

June 0 0 0 0 0 0 0 0 0 0

July 0 0 0 0 0 0 0 0 0 0

Aug 1 (0.5) 10 (2.3) 5 (1.2) 33 (7.7) 49 (11.4) 0 1 (1.1) 1 (1.1) 1 (1.1) 3 (3.3)

Sept 2 (0.5) 46 (10.7) 40 (9.3) 100 (23.4) 188 (44.0) 0 2 (2.2) 9 (10.0) 9 (10.0) 20 (22.2)

Oct 2 (0.5) 28 (6.5) 35 (8.2) 104 (24.3) 169 (39.5) 2 (2.2) 19 (21.1) 24 (26.7) 2 (2.2) 47 (52.2)

Nov 0 5 (1.2) 10 (2.3) 7 (1.6) 22 (5.1) 1 (1.1) 9 (10.0) 10 (11.1) 0 20 (22.2)

Dec 0 0 0 0 0 0 0 0 0 0

Total 5 (1.2) 89 (20.8) 90 (21) 244 (57) 428 (82.6) 3 (3.3) 31 (34.4) 44 (48.9) 12 (13) 90 (17.4%)
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Table 4: Year-wise periodic check for container index in six major hospitals in NCT Delhi 
during transmission period July to October (2005–2009)

Name of hospital Year
Month

July August September October

All India Institute of 
Medical Sciences

2005 4.7 – – 4.9

2006 3.7 4.3 2.3 4.5

2007 3.6 3.4 – –

2008 – – 4.2 1.7

2009 – 8.5 5.6 –

Safdarjung Hospital

2005 4.3 – – 5.9

2006 – 3.8 2.0 3.8

2007 3.7 1.5 1.4 –

2008 – – – –

2009 – 9.8 3.8 –

Ram Manohar Lohia 
Hospital

2005 5.4 – 6.8 3.8

2006 – – 2.1 4.4

2007 5.6 2.4 6.1 –

2008 – – – –

2009 – 23.9 – –

Lady Hardinge 
Medical College & 
Associated Hospitals

2005 – – 3.5 –

2006 – – – 4.8

2007 – 6.5 6.7 –

2008 – – – –

2009 – 15.4 – –

Guru Tegh Bahadur 
Hospital

2005 – 5.0 – –

2006 – – – 3.9

2007 – – 3.1 –

2008 4.8 1.8 – –

2009 – – 12.5 –
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Entomological surveillance in 
hospitals

Entomological surveys were conducted to 
assess the breeding of Ae. aegypti in six major 
hospitals in the NCT Delhi during the period 
2005 to 2009 and the results are shown in 
Table 4.

Six major hospitals, namely viz. (i) All India 
Institute of Medical Sciences, (ii) Vardhaman 
Mahavir Medical College and Hospital 
(Safdarjung Hospital), (iii) Ram Manohar Lohia 
Hospital, (iv) Lady Hardinge Medical College 
and Associated Hospitals (in NDMC zone), 
(v) Guru Teg Bahadur Hospital (in Shahdara 
(North) zone) and (vi) Army/Base Hospitals 
(in Delhi Cantonment zone) were surveyed 
periodically to detect the breeding of vector 
species. Breeding of Ae. aegypti was found in 
all these major hospitals. Persistent breeding 
was detected in all the hospitals from July to 
October. 

Container indices for July, August, 
September and October varied from 1.7 
to 5.6, 1.6 to 23.9, 1.4 to 12.5 and 1.7 to 
5.9 respectively. Major breeding containers 
were desert coolers, unused containers left in 
hospital compound, overhead tanks, flower 
pots and used tyres. Large presence of vectors 

in hospitals has already been identified as 
primary sites for the spatial spread of dengue in 
Delhi.[8] The present studies highlight that high 
breeding potential in hospitals still continue 
to exist.

Discussion

DF/DHF has become endemic with regularity 
of annual incidence in the NCT region. 
Breeding of Ae. aegypti in highly vulnerable 
areas like hospitals continues unabated. 
Dengue control in the NCT region is based 
on classical methods of source reduction, 
larvicidal application in water containers 
which cannot be emptied, and focal 
thermal fogging in houses with DHF cases. 
This is supplemented by health education 
campaigns through the media to invoke 
community participation. These efforts 
apparently seem to have failed to either 
prevent epidemics or recurrence of disease 
on annual basis. 

Major constraints in the NCT region 
include multiple health authorities with linked 
territorial and intersectoral problems. Besides, 
developmental agencies, namely the Delhi 
Development Authority (DDA) and the Central 
Public Works Department (CPWD), work 

Name of hospital Year
Month

July August September October

Army/Base Hospital

2005 – 4.5 – 2.5

2006 2.7 – 2.5 2.7

2007 1.7 – – –

2008 – 1.6 – –

2009 – 12.5 1.5 1.9

– Not available  
CI = container index
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independently and in isolation and generate 
a plethora of sites for vector breeding. In 
addition, the existence of many campuses of 
several autonomous organizations, namely 
universities, colleges, chains of hotels and 
hospitals, industrial estates and commercial 
complexes, contribute significantly to the 
build-up of the vector population as these 
bodies have hardly any skilled manpower or 
know-how.

Health educational messages to the 
community are also often incomplete. For 
example, messages lay a lot of emphasis on 
cleaning of “evaporation coolers” on a weekly 
basis, whereas studies in the NCT region 
have identified several other unconventional 
sites in the domestic and peri-domestic 
areas with prolific breeding requiring similar 
elimination.[15] In view of these findings, there 
is need for: (i) re-organization of the entire 
planning process of vector control agencies; 
(ii) development of intersectoral linkages 
by roping in all autonomous institutions; 
and (iii) correct and motivational education 
messages by informed dialogue for impacting 
behaviour change of the communities and 
adoption of evidence-based approaches, 

viz. communication for behaviour change 
(COMBI). Recently SEPA (Socializing Evidence 
for Participatory Actions) by CIET (Centro de 
Investigación de Enfermedades Tropicales), a 
New York-based nongovernmental organization 
(NGO) has charted a new initiative in 
this direction. The strategy envisages the 
involvement of communities right from local/
focal research, analysis and building up of 
control strategies to evaluate vector control by 
the communities themselves for participatory 
action (http://www.ciet.org/en/).[16] This model 
has proved more successful in Nicaragua for 
control of dengue.
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