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ABSTRACT

Context: Dengue is one of the most extensively spread mosquito borne disease. Puducherry has experienced outbreaks during
the post monsoon season almost every year since 2003. Understanding the dynamics of disease transmission and the conducive
factors favourable for its spread is necessary to plan early control measures to prevent outbreaks. Objective: To describe the
sociodemographic details of the dengue recovered cases, their clinical features, management, probable sociobehavioural and
environmental risk factors for acquiring infection that could favour disease spread. Methodology: An exploratory descriptive
study was conducted among 23 individuals recovered from dengue during the outbreak in Puducherry in 2018. An interview guide
was used to elicit details regarding the course of illness from its onset until recovery as well as the probable sociobehavioural and
environmental risk factors from each participant. Descriptive statistics were reported as frequency, percentage, and mean scores.
Results: All 23 were primary cases of dengue with fever and myalgia being the commonest presentation. Two of them developed
dengue haemorrhagic fever, of which one completely recovered. Five were found to have dengue-chikungunya coinfection. Lack of
awareness about dengue, noncompliance regarding proper solid waste management and environmental sanitation among the public
was clearly evident. Conclusion: Local transmission was evident as most cases did not have any relevant travel history outside the
State and from the prevailing mosquitogenic environmental conditions. Dengue being a preventable disease can be controlled only
with the active participation of all stakeholders including primary care physicians and the community.
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Introduction cases in the last two decades, and the epidemics are more frequently
obsetved lately.?¥ All four dengue serotypes (DENV 1-4) have
Dengue is one of the most extensively spread arboviral disease been reported; however, secondary infections with DENV-2, -3,

transmitted by Aedes mosquitoes. Globally, about 390 million and -4 were likely to result in severe forms like dengue haemorrhagic
infections occur annually of which 96 million manifest clinically.!* fever (DHF) and dengue shock syndrome.™ A recent study found
In India, 35 states/ UTs except Lakshadweep have reported dengue the sero-prevalence of DENV infection in India at 48-7% with
the southern and western regions recording as high as 76.9 and
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The transmission of dengue viral disease depends on interaction
between several macro and micro elements that includes
biological, ecological and sociobehavioural factors.® The disease
which was once restricted to urban areas has now extensively
spread to semiurban and rural areas. This is mainly due to the
rapid proliferation of vector breeding sites in these areas owing
to unplanned urbanization, poor environmental sanitation,
inadequate water and solid waste management favouring
dengue virus transmission.?*”) With an increase in frequency of
transportation and ease of travel, the rapid spread of dengue to

other regions is imminent.!""!

Puducherry, a small coastal town in south India, experiences
a hot and humid climate almost throughout the year with an
average temperatute varying between 26 and 38°C.["! Although
transmission is perennial, the peak number of dengue cases is
usually reported from the month of September to December
coinciding with the rainy season in this region. Literature reveals
that the first dengue outbreak was reported in Puducherry in
the year 2003.1 Since then, outbreaks are occutting regulatly
in Puducherry with the number of cases increasing every year.
In 2017, 4568 dengue cases were reported of which seven proved
fatal.! Considering about 80% of the dengue cases are usually
asymptomatic, the actual burden of dengue could be several
folds higher than reported."! Understanding the dynamics
of disease transmission and conducive factors favouring
its spread is necessary to plan and implement early control
measures to prevent any impending outbreaks. An exploratory
descriptive follow-up of dengue recovered cases (interviewed
retrospectively) was conducted in Puducherry during the month
of October—November 2018 in an attempt to describe the
sociodemographic details of the cases, their clinical features,
management, probable socio-behavioural and environmental risk
factors for acquiring infection that could favour further spread
of disease in the community.

Methodology

Alist of 67 laboratory confirmed dengue positive cases reported
from 1 September 2018 to 3 October 2018 with contact details
was obtained from NVBDCP, Puducherry. Of these, 35 cases
located in different areas in Puducherry were visited by a
two-member team for 2 days in a week between 15 October and
26 November 2018. However, actual contact could be established
with only 23 cases as many addresses were either incomplete or
incorrect, or door was found locked or at times locating the house
was difficult. An experienced sociologist explained the purpose
of the visit to participants or their parent in case of children
and obtained their oral consent. Using an interview guide,
the interviewer elicited details regarding the course of illness,
expenses incurred during treatment, probable sociobehavioural
and environmental risk factors from each participant. Screening
for the presence of mosquito breeding sources in and around
the houses and immediate neighbourhood was done to find
out potential environmental risk factors. The environmental
sanitation within and outside the houses of cases was graded
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as ‘poot’ or ‘fair’ based on the solid waste disposal practices
observed. Health education on dengue fever, its prevention
and control was given to the family following the interview.
Also, the families were informed about the risk of reinfection
with a different serotype that may at times be fatal and stressed
on the need for following all precautionary measures against
mosquito bites and to timely report any fever to health authorities.
A medical doctor ascertained the dengue positivity status of each
of the cases by verifying with the clinical history for symptoms
as per WHO guidelines,? laboratory reports (serological tests
for dengue NS1Ag, dengue specific IgM and IgG antibodies)
or discharge summary if available with the cases. We defined a
primary case of dengue as one who is positive for NS1Ag and
dengue-specific IgM while negative for IgG with no past history
of dengue fever. The study was approved by the Institutional
Human Ethics Committee {HEC-1021/N/A). The results were
expressed as simple proportions and no other rigorous statistical
analysis was carried out in view of the small number of cases.

Results

A total of 23 dengue recovered individuals comprising of
12 males (52.2%) and 11 females (47.8%), were interviewed
retrospectively. In total, 10 (43.5%) individuals were from rural
areas and 13 (56.5%) were from urban areas of Puducherry. The
sociodemographic details of the individuals are described in
Table 1. The monthly family income of the households ranged
between Rs. 3000 and Rs. 95,000. Almost 21 (91.3%) houses had

Table 1: Sociodemographic details of cases (n=23)

Age composition (range: 13-80 years, mean: 36.7+21.7 years)

n (%)
Age group (years)
13-20 9 (39.1)
21-30 2 (8.7)
31-40 4 (17.4)
41-50 4(17.4)
Above 50 4(17.4)
Educational status
Primary 2 (8.7)
Middle school 5(21.7)
High school 5(21.7)
Intermediate 7 (30.4)
Graduate 4(17.4)
Occupation
Unemployed 3(13)
Employed 7 (30.4)
Student 8 (34.8)
Homemaker 4(17.4)
Retired 1(4.3)
Socioeconomic status by BG Prasad scale!'”
Class 1 Upper 4 (17.4)
Class 2 Upper middle 4 (17.4)
Class 3 Lower middle 6 (26.1)
Class 4 Upper lower 6 (26.1)
Class 5 Lower 3(13)
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concrete roofing except 2 (8.7%) which were tiled. None of the
households had the habit of storing water in open buckets and
containers as they had frequent supply of water.

Clinical profile of cases

All 23 were primary cases of dengue spread across urban
and rural areas in Puducherry. Fever was the commonest
presentation with duration range between 2 and 7 days. Body
pain, joint pain and headache were the other chiefly reported
symptoms. Rash and retro-orbital pain were reported by only
three cases [Figure 1]. Eighteen cases had the onset of fever
between 28 August 2018 and 1 October 2018. The remaining
five cases (Cases 19-23) hailed from a single street and had onset
of fever between 4 November 2018 and 22 November 2018.
All the cases had either consulted a local medical practitioner or
visited nearby primary health centre who later referred them to
Government hospital for further management. Majority cases,
20 (87%), were treated as inpatients requiring a minimum stay of
5 days in the hospital, while 3 were treated as outpatients. The
cases were treated symptomatically with antipyretic drugs. Almost
all the cases, 19 (82.6%), received intravenous fluids. Three
cases (Cases 2, 11, 21) including the two DHF cases received
platelet transfusion due to low platelet counts. Whole blood
transfusion was also given for the two DHF cases of which one
later died. Duration of illness, that is, onset of illness till complete
recovery ranged between 5 and 30 days (mean 12.5 £ 6 days).
Work days or school/college days lost ranged between 3 and
30 days. Expenses towards consultation fee to local medical
practitioners, laboratory investigations, medicines, travel, etc.,
ranged between Rs. 900 and Rs. 7000.

Comorbid conditions such as hypertension, type II diabetes
mellitus, asthma, hypercholesterolemia and depression were
reported by 8 (34.8%) cases. All cases recovered except an
80-year-old male [Case 11 in Table 2], a known asthmatic,
developed sudden onset of fever with altered sensorium and
loss of consciousness, for which he was admitted and treated
in an intensive care unit of government hospital; subsequently,
he was diagnosed to have developed DHE. He later died due
to respiratory failure following hospitalization for 20 days.
The other case of DHF who later recovered was a 46-year-old
male (Case 2) who reported high-grade fever for 3 days for
which he received treatment in a private clinic and later was
referred and admitted in a government hospital as he developed
dizziness, vomiting, abdominal pain and passing of black stools.
He recovered completely with hospital care for 10 days which
included administration of intravenous fluids, platelets and blood
transfusion besides antipyretic drugs.

Dengue-Chikungunya (DENV-CHIKYV) coinfection
Examination of laboratory reports revealed that five cases
from two rural areas (Pillayarkuppam and Thirukanur) had
DENV-CHIKYV coinfection as confirmed by the presence
of antibodies to CHIKV and DENV. Severe joint pain, joint
deformity, skin pigmentation [Figures 2 and 3], peeling of skin
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and fatigue were some of the commonly reported symptoms
among these cases. Most of these cases (4) continued to have
limping gait, fatigue and skin pigmentation even after several
days following discharge from hospital.

Nonspecific case presentation

A 26-year-old female from Lawspet (Case 21) reported only
low-grade fever with chills for 3 days. Classical symptoms of dengue
like rashes, headache, myalgia, retrootbital pain, nausea/vomiting
or bleeding manifestation were not observed. She reported to a
nearby government health facility on the second day of fever as
three of her neighbours had developed dengue recently. She was

DHF symptoms
Loss of appetite
Diarrhoea
Retro-orbital pain
Rash
Nausea/vomiting
Body pain/ joint pain
Headache

Chills

Fever

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2(9%)
2(9%)
3(13%)
3(13%)
3(13%)
9(39%)

18(78%)
16(70%)

13(57%) 23(100%)

Figure 1: Reported symptoms of dengue

Figure 2: Skin pigmentation seen in a dengue—chikungunya coinfection
case in pillayarkuppam

case in pillayarkuppam
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found positive for dengue IgM after which she was admitted and
treated for over a week. She was given platelet transfusion as her
platelet count was below 10,000 per UL. She recovered completely.

Probable risk factors identified

Sociobehavioural risk factors

Lack of awareness

Six cases were not aware that dengue/chikungunya was
transmitted by mosquito bites. They felt using fan alone will
protect them from mosquito bites. Only three felt that fresh water
collections should be avoided to prevent breeding of mosquitoes.
Sixteen cases used mosquito repellents, two used bed nets and
one used neem leaves smoke to prevent mosquito bites [Table 2].

Travel to endemic areas

Four cases had history of travel and stay at endemic areas
(Chennai, Cuddalore, Villupuram districts) in the adjoining state
of Tamil Nadu within 7-10 days prior to the onset of fever.
The remaining cases had visited local areas within Puducherry
like playgrounds, church, temples and shops, where they were
likely to have been exposed to infective mosquito bites. Case
10, a 9 months primi-gravida, visited her parental home at
Pillayarkuppam (a dengue endemic area) for a week where she
developed fever. She was admitted and treated in a government
hospital for dengue.

Occupation involving travel/shop owners or being employed
in shops, presence of dengue cases ecither in the family
and/or neighbourhood were other probable risk factors
identified [Table 2].

Environmental risk factors

Poor environmental sanitation and lack of civic sense

In most of the neighbourhood of cases (78.3%) investigated,
vacant plots, uninhabited houses and open grounds were used
mostly as dumping ground for garbage. Indiscriminate dumping
of solid wastes like broken cups, pots, bottles, containers, tyres,
toilet commode, coconut shells, etc., which could be potential
breeding sites for mosquitoes, was seen. Environmental
sanitation within the household was found to be poor only in
six (26.1%) houses [Table 2]. Clustering of cases was observed in
two areas (Lawspet and Pillayarkuppam) with poor environmental
sanitation. Most participants were expecting the Government
should carry out activities for dengue prevention rather owning
responsibility for cleanliness of their neighbourhood. They
informed that antiadult/antilarval measures were not carried
out immediately following occurrence of the first case in the
locality (Lawspet and Pillayarkuppam), which might have led to
occurrence of other cases in these areas.

Discussion

This was an exploratory descriptive study among 23 dengue
recovered individuals in an endemic community that has
attempted to describe the probable sociobehavioural and
environmental risk factors favouring disease transmission in
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Puducherry. Available literature revealed ample hospital-based
and community-based KAP studies on dengue either during or
post outbreak; however, hardly few tried to explore the probable

risk factors for the occurrence of disease among the cases.!'™*1¥

All 23 were primary cases with no past history of dengue fever
suggesting that most of these individuals may be prone for
exposure to other DENV serotypes in future. Evidence suggests
that infection with any one of the four DENYV serotypes confers
immunity only for that particular serotype and secondary
infection with heterologous types are likely to result in severe
forms of dengue viral disease due to antibody-mediated immune
enhancement, cross-reactive T-cell response with activation
of TH-2 lineage cell and stimulation of soluble factors.'!
Distinguishing primary from secondary dengue early in the
course of illness will help to predict the prognosis as well as to
decide if a patient requires admission and close monitoring or
home-based care. This becomes vital especially during outbreaks
when hospitals are burdened with patients and early triage
becomes obligatory, thereby saving several precious lives.”
Hence, it is imperative to create awareness among the primary
cases of dengue regarding this potential risk of secondary
infection with a different serotype. Two cases had developed
DHEF of which one completely recovered and other succumbed.
Though they claimed that they never had dengue fever in the
past, it is likely that they were infected eatlier and the infection
must have gone unnoticed with mild symptoms. Asymptomatic
or inapparent infection with dengue is much more frequent than
symptomatic.** A study in Delhi (2016) conducted among close
contacts and neighbourhood of index case found that 63% had
2211 Several other studies have
shown that clinically inapparent infections might represent a

asymptomatic dengue infection.

considerable portion of the infectious source and contribute
substantially to pathogen transmission especially in areas, where
vector population is high.["** Fever, headache, body pain and
joint pain were the commonly reported symptoms among the
dengue cases, which was in concordance with several other
studies.* We observed DENV-CHIKYV coinfection in one of
the areas suggesting cocirculation of both viruses. Concurrent
infections may present with overlapping signs and symptoms,
making diagnosis and treatment rather difficult to physicians.”
Thus, in clinically suspected cases of dengue or chikungunya
fever, it is advisable to test for both viruses as secondary infection
with dengue can result in fatal disease.

Studies on flight range of female Aedes aegypti mosquito, the
main vector for dengue and chikungunya, suggest that these
mosquitoes spend their lifetime in or around the houses
where they emerge as adults and disperse within the limited
range (400 m) resulting in clustering of cases in the locality
where they thrive.”’l Moreover, proliferation of mosquito
vectors is favoured by improper waste management, or poor
sanitation, which results in the accumulation of potential
water-holding discards suitable as larval habitats. This explains
the occurrence of local transmission and clustering of cases
as observed in two of the areas where the environmental
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sanitation was more conducive for mosquito breeding.
Also, it was evident from the history given by Case 10 that
movement of people contributes to the spread of virus
within communities and places. People from Puducherry
frequently travel to endemic areas in adjoining state of Tamil
Nadu (Chennai, Villupuram and Cuddalore districts) either
for work or other reasons and are likely to get exposed to
infective bites. Similarly, people of these three districts
frequently visit Puducherry for tourism and other reasons and
may carry infections back to their respective districts. Studies
have shown that travel history and occupation are important
in the transmission of dengue infection.!'"*

Despite various public awareness programmes conducted by
the government, our study revealed the necessity to reinforce
awareness on dengue control and prevention among the
community. Six (26.1%) individuals were not aware that dengue
is transmitted by bite of mosquitoes, while only three (13%)
knew that artificial water collections are ideal vector breeding
sites. Though 18 cases used either mosquito repellents or bed
nets, the risk of exposure to infective bites during the day
cannot be avoided due to lack of awareness among a few in the
community. Also, people who religiously practise all preventive
measures tend to get demoralized when their neighbours fail to
follow such measures. Community awareness and their active
participation can be invigorated by regular sensitization of the
general public by conducting awareness campaigns, cleanliness
and sanitation drive involving school/college students, local
volunteers and prominent leaders in the area. The Chapter IX
of Puducherry Public Health Act, 1973 prohibits dumping of
waste in streets and vacant spaces.”’) However, it was observed
that people were not concerned regarding sanitation of their
surroundings, which was witnessed in the form of rampant
dumping of solid wastes in their streets, vacant plots or houses
in their neighbourhood. Though it is a challenging issue,
appropriate strategies should be evolved to ensure that the
owners of these vacant plots or houses maintain their property
free from dumping of wastes, mosquito breeding, while the
general public should refrain from dumping solid wastes
haphazardly. An effective solid waste management system in
all neighbourhoods and cleaning of the public drains at regular
intervals will greatly minimize choking of drains with artificial
disposable containers and thereby vector breeding. Most of
the cases studied reported to a health facility early during the
course of illness (1-3 days, Table 2) and thereby recovered
with proper management. Hence, people should be encouraged
to immediately report any fever to nearby health centre for
early diagnosis and treatment. Vector control measures such
as source reduction and anti-larvicidal activities done on a
campaign mode prior to the peak season, that is, from July to
August can prevent impending outbreaks. Alternative methods
of dengue control such as the Wolbachia biocontrol strategy
currently tested in 12 countries worldwide and development
of innovative approaches for community involvement in
environmental sanitation may play a significant role in dengue
control in future.?”!
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Conclusion

This was an exploratory descriptive study conducted among a
small sample of individuals, while studies with larger sample
size are warranted to substantiate the results statistically.
Local transmission was evident as most cases (19 cases) did
not have any relevant travel history outside the State and
from the prevailing mosquitogenic environmental conditions.
Epidemiological studies with larger sample size will lead to
better understanding of the dengue problem in the area.
Lack of awareness about dengue, noncompliance regarding
proper solid waste management and environmental sanitation
among the public was clearly evident from this study. Dengue
being a preventable disease can be controlled only with active
participation of all stakeholders and the community. Primary
care providers and family physicians being the first point of
contact can play an active role in prevention and control of
dengue by creating awareness to the public and notifying the
higher health authorities for early initiation of antidengue
measures.
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