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Introduction

DF is an acute febrile disease transmitted by the bite of an 
Aides mosquito infected with any one of the four serotypes 
of dengue viruses (DEN-1, 2, 3, and 4). Dengue virus (DENV) 
belongs to the family Flaviviridae, the genus Flavivirus. Aedes 
aegypti and Aedes albopictus are the main vectors of DENV 
[1]. It is a signifi cant public health problem in tropical and 
sub-tropical countries of the world [2]. There is an estimated 
100-400 million infections each year. DVI is mostly found 
in tropical and sub-tropical climates worldwide, mostly in 
urban and semi-urban areas. Approximately two-thirds of the 
world’s population lives in areas infested by a mosquito [3,4]. 
DF, with its severe manifestations, Dengue Hemorrhagic Fever 
(DHF) and Dengue Shock Syndrome (DSS), has emerged as a 
great public health concern, spreading to all tropical and sub-
tropical countries in the world [5].
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With the objectives of determining the association between risk factors and Dengue Fever (DF), a case-control study with a random sample size of 102:102 in each 
was conducted at Hetauda and Kamalamai Municipalities, Nepal. The hypothesis of risk factors for DF like low level of knowledge about DF, discarded receptacles, old 
tires, containers, etc. nearby house, and use of stagnant AC/Coolers was used to conduct the study. Traveling to DF affected areas nearly 2 weeks before the onset of 
disease was signifi cantly associated with dengue fever (OR= 6.10, 95% cl: 1.31-28.34, p<0.021). Waste disposal of old containers, receptacles, tires during the rainy season 
were signifi cantly associated with the incidence of DF (AOR= 6.308, 96% cl: 2-751-14.462, p<0.000). The frequency of DF was associated with the middle social class 
level (p<0.05, d. f. 2). Uncovered water tanks of the household were signifi cantly associated with DF (AOR= 3.78, 95% cl: 1.51-9.45, p<0.0043). As the number of families 
increases in the household, the number of cases increases with a positive correlation (r = +0.62). Crowded households with more than 2 occupants in one room were at 
risk of dengue infection. The study concluded that DF was associated with the risk factors of traveling to endemic areas, discarded waste containers, receptacles, tires, 
and uncovered water tanks, middle social class, and crowded households. Public health managers should prioritize these risk factors while planning for DF control and 
prevention.
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The fi rst dengue case was detected in 2004. The caseload has 
increased over time and in 2019 a total of 17 992 dengue cases 
were reported from 68 districts (from all seven provinces). 
Compared to the case incidence in 2016, the incidence was over 
140 times higher in 2019 (IRR: 141.6; 95% CI 45.8–438.4) [6]. 
Outbreaks of DF have been reported nearly every year in the 
country during monsoon season mainly in the Terai region. 
Major outbreak years were: 2007,2009, 2010, 2013, 2016,2019, 
2020 with serotypes DENV-1 and DENV1-2 in several districts 
of Nepal [7]. Currently, over 300 clinical cases are present in 
the country. 

Literatures reviews have shown that waste disposal 
receptacles, old tires, pots, tins, etc. holding water inside the 
house or immediate surroundings, keeping fl ower pots inside 
the house or immediate surroundings, using cooler at home, 
non-use of aerosol mosquito repellants (coils/mats/liquid), 
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use of impregnated mosquito nets, uncovered water tanks are 
associated with a high incidence of DF [4,5,8]. However, such 
socioeconomic, behavioral, environmental factors showing 
association with the incidence of DVI have neither been 
identifi ed nor their strength of association been determined in 
the context of Nepal [1]. 

People’s behavior of disposing of discarded receptacles, 
containers, old tires, and tins is frequent. In Nepal, due to 
scarcity of water, water is stored in an uncovered water tank 
which usually becomes a source of dengue mosquito habitat 
at their houses. Habits of day-sleeping of the people in Nepal 
are very rare. However, some people particularly other than 
laborers take a small nap after lunch at mid-day during the 
summer and rainy seasons. Most people are day-workers at 
study areas.

The present study was intended to determine risk factors 
for DF associated with the incidence of disease so that the 
generated evidence may be utilized for preventing future 
epidemics, to fi nd estimates (OR) of association between 
exposures and outcome DF and its strength of association.

Materials and methods 

(Date: The study was conducted from Tuesday, June 15, 
2021-Wednesday, September 15, 2021 AD).

An unmatched case-control study was conducted [9]. A 
mid-sized case-control study should nearly include 100 in each 
group [10]. Cases were randomly selected from the record of 
dengue patients of the Epidemiology Disease Control Division 
(EDCD), Department of Health Services (DHS). Kamalamai 
Municipality, of Sindhuli district, and Hetauda, of Makwanpur 
district, were selected conveniently. Both cases and controls 
were selected using the same criteria. The source of cases 
was the general population and the source of controls was 
neighborhoods from the same locality as cases. Controls were 
selected as far as possible of the similar age group of the cases; 
and the same sex as of cases. The number of cases was 102, and 
the number of controls was 102. The total number of subjects 

was 204. Children if selected for case or control might or might 
not be school attending. The methods for data collection were a 
personal interview with survey questionnaires and observation 
of the respondent’s households with a checklist. The software 
used for data analysis was Epi Info 7.2. Defi  nition of the case: 
A case was defi ned as a person who had suffered from a DF/
DHF/DSS diagnosed with a dengue test kit (RDT-Combo NS1, 
IgM, IgG) during 2020 and 2021 at the study areas without 
taking into consideration of rash and disease severity of cases. 
Defi nition of control: A control was a person who did not suffer 
from DF or dengue-like illness during the same period. 

Results

The mean age of cases(n=102) was 40.94 years and that 
of controls(n=102) was 41.06 years. Their mean ages were not 
signifi cantly different (P-value > 0.94956) as shown by the 
t-test. Cases and controls were homogenous in regards to age 
and sex. Male for cases and controls were 57 in each, a total of 
114 (55.88%); and females for cases and controls were 45 in 
each, a total of 90 (44.12%). Sex Ratio for Male/Female = 1.26.

Analysis of important risk variables for cases and controls 
has been given in Table 1 showing exposure rates in cases 
and controls, odds ratios, 95% c. l., and their p-values. Since 
exposure rates are multiple on a single outcome, logistic 
regression was also performed to Adjust the estimates (AOR). 

Social class: In our study, stratifi cation was broadly 
classifi ed into three major divisions of social class based on 
socioeconomic factors like wealth, income, race, education, 
ethnicity, gender, and occupation: upper class, middle class, 
and lower class. By considering the social classes, the cases 
and controls belonged to 3 different groups, high level, middle 
level, and lower level of social classes. The study found that 
the frequency of DF was associated with the middle social class 
level (p<0.05, d. f. 2). 

Travel: Out of 102 cases, 12 (11.76%) cases of DF had traveled 
to DF affected areas before becoming diseased nearly 2 weeks 
before the symptoms started. Traveling to an epidemic area of 

Table 1: Risk factors analysis(x2) of case-control study using neighboring community controls Cases: 102, Controls:102.

SN Variable
Exposed (%)

OR
95%cl

P-value
Cases Controls lower upper

1 Residential type (temporary vs permanent residents) 86(49.43) 14(51.85) 0.90 0.40 2.04 0.814
2 Travel history 12(11.76) 90(1.96) 6.66 1.45 30.59 0.012
3 Low knowledge of DF 91(89.22) 75(73.53) 2.97 1.38 6.39 0.004
4 Electrical mosquito repellent 12(11.76) 58(56.86) 0.10 0.04 0.20 0.000
5 Mosquito liquid vaporizer 4(3.92) 43(59) 0.05 0.01 0.16 0.000
6 Mosquito mat coil 14(13.13) 46(45.10) 0.19 0.09 0.38 0.000
7 Indoor R. spray (IRS) 3(2.94) 1(0.98) 3.06 0.31 29.92  0.312
8 Windows/doors screened 5c1(50) 68(66.67) 0.50 0.28 0.88 0.015
9 Mosquito net, not impregnated with insecticide 83(81.37) 69(67.65) 2.08 1.09 3.99 0.024

10 Stagnant Cooler/AC at home 64(62.75) 15(14.71) 9.76 4.95 19.26 0.000
11 Blocked drain around house 17(16.67) 17(16.67) 1 0.47 2.08 1.000
12 Collection of dirty water nearby house around the house 34(33.66) 21(20.59) 1.95 1.03 3.68 0.036
13 Discarded containers, tires, receptacles, tins 46(45.10) 15(14.71) 4.76 2.43 9.33 0.000
14 Flower pots inside/ outside of the house 36(35.29) 42(41.18) 0.77 0.44 1.37 0.387
15 Uncovered water tanks 33(32.35) 8(7.84) 5.61 2.44 12.92 0.000
16 Domestic garbage 10(9.80) 15(14.71) 0.63 0.26 1.47 0.285
17 Under -construction site near-by house 34(33.33) 38(37.25) 0.84 0.84 1.49 0.557
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dengue fever was signifi cantly associated with the importation 
of DVI into the host community. The epidemic areas were 
in Nepal as well as in the towns of India at that time. The 
transmission of infection was six times likely to be greater than 
from a nonexposed. (OR= 6.10, 95% cl: 1.31-28.34, p<0.021), 
Table 2. After the endemic transmission had been established 
in the host community, epidemics in the community fl ared up.

Table 3 showing No. of DF increases as FM increase.

Knowledge: Poor knowledge of dengue fever was a risk 
factor for DV. The low level of knowledge of DF was signifi cantly 
associated with a high incidence of DVI (AOR=2.81, Cl: 1.30-
6.11, p <0.0087), the risk of infection was nearly three times 
greater than nonexposed Table 2. 

Mosquito repellents: The electrical mosquito repellents, 
mosquito liquid vaporizers and mosquito mat or coil repellents 
are signifi cantly associated with protective effects against 
transmission of DVI, electrical mosquito killing devices 
(OR=0.10, 95% cl: 0.04-0.20, 0.000), liquid vaporizer (OR= 
0.05, 95% cl: 0.01-0.16, p<0.000), mat/coils (OR= 0.19, 95% 
cl: 0.09-0.38, p<0.000). Besides, window/doors screening were 
also protective for DVI (OR= 0.50,95% cl: 0.28-0.88, p<0.015). 
However, on applying unconditional logistic regression the 
mosquito electrical repellents had signifi cant results against 
DVI. (AOR=0.136, 95% cl: 0.058-0.318, p<0.000).

Tires/Receptacles: During the rainy season, water 
collected in the waste containers, tires, and receptacles attract 
mosquitoes for breading. This social behavior of keeping 
empty tires around houses was very widespread in urban or 
peri-urban areas. The alternative hypothesis is that discarded 
containers, waste receptacles, tires were signifi cantly 
associated with transmission of infection of dengue virus. The 
risk of transmission was six times stronger than a nonexposed 
area (AOR= 6.308, 96% cl: 2-75-14.462, p<0.000). Tables 1,2.

AC/Coolers: The study has found that in an endemic area 

and the hot and rainy seasons, using stagnant cooler/AC at the 
house was associated with the high incidence of DVI (AOR= 
8.28, 95% cl: 4.13-16.59, p = 0.000). Table 2. 

Dirty water collection nearby houses: Our study result 
showed that during the rainy season, collection of dirty water 
around houses, favored breeding sites for mosquitoes (OR: 
1.95, 95% cl:1.03-3.68, p=0.036). Table 1. 

Open tank: Our present study has found that water 
storage in an open tank in the household was associated with 
transmission of DVI (AOR= 3.78, 95% cl: 1.51-9.45, p<0.0043). 
Table 2. The risk for transmission was 3.78 times likely of being 
stronger in an epidemic area than in a non-endemic area. 

Mosquito nets: Our study has found a signifi cant 
relationship between the use of mosquito nets, not impregnated 
with insecticide, and the likelihood of dengue virus infection 
(AOR=2.05, 95% cl: 1.07-3.93, p<0.031) as shown in the Table 
2.

No. cases and family members (FM) of Households (HH): 
The culture of Nepal has the system of joint family from ancient 
time. As the number of FM increases in the household, the 
number of cases increases with positive correlation (r= +0.62) 
and R2 = 0.38 up to the FM of 5. Then, with continuing increase 
of FM, the number of dengue cases decreases with negative 
correlation (r = -0.42) and R2 =0 .17. Table 3, and Chart 1 and 2.  

Categories of residents, either temporary or permanent, 
either for cases or for controls, were not statistically signifi cant 
(P= 081). Houses made of bricks or stones, tins, and mud with 
thatches were not signifi cant for cases and controls. 

Indoor residual insecticidal spray (IRS) or fogging activities 
are usual government programs with the killing effects on 
adult mosquitoes. Due to environmental pollution threats, 
the government policy is discouraging the practice of IRS 
or fogging. These activities were not well conducted with 
insignifi cant effect (p= 0.31) during the epidemic period. Table 
1.

Blocked drain nearby house: Water collected due to blocked 
drains is considered to be a potential source for producing larva 
of dengue mosquitos. Th e municipalities had implemented 
repairment activities for the blocked drainage system. 
The problem was not signifi cant for cases and controls for 
contracting DF (OR= 1.00, 95% cl:0.47-2.08, p=1.000). Table 1.

Domestic garbage: In our study, it was not found as a risk 
factor for DF (OR=0.63, 95% cl:0.26-1.47, p=0.28). This might 
be due to regular garbage disposal at the municipalities.

P resence of under-construction building site nearby 
household: This is a usual problem in unorganized, peri-urban, 
or semi-urban areas. This variable may be associated with the 
likelihood of transmission of dengue virus infection during the 
rainy season within a distance of 100 meters. The site may be 
a favorable place for mosquitoes for larval breeding. However, 
this exposure has not been revealed as a risk factor for DF in 
our study areas (or= 0.84, 95% cl: 0.47-1.49, p =0.56). Table 1.

Table 2: Unconditional logistic regression showing signifi cant risk as well as 
protective factors for dengue fever

SN Exposures AOR
95%cl

P-value
Lower upper

1
Electrical Mosquito killing devices 

(protective)
0.132 0.056 0.309 0.000

3 Window/doors screening (protective) 0.471 0.264 0.840 0.011
5 Discarded containers, tires 6.308 2.751 14.462 0.000
6 Uncovered water tank 3.786 1.517 9.450 0.0043
7 Stagnant AC/Cooler 8.281 4.134 16.590 0.0000
8 Travel 6.101 1.313 28.345 0.0210
9 Knowledge about dengue 2.819 1.300 6.113 0.0087

10 Mosquito-net 2.244 1.156 4.358 0.017

Table 3: No. of DF increases as FM increase.

No. of Cases and Control vs No. family members of 
Household

Total

Cases 7 13 35 19 19 1 2 1 1 1 0 1 2 102

Controls 6 12 41 22 9 1 2 4 3 1 1 0 0 102

No. of FM in 
HH

2 3 4 5 6 7 8 9 10 11 12 13 18
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Discussion

Our study showed that the frequency of DF was signifi cantly 
associated with the middle social class level (p<0.05, d. f. 2). In 
a study of Indonesia, the data suggested that dengue infections 
were linked to socio-economic factors, and the burden of 
dengue was, directly and indirectly, related to economic 
factors [11,12]. The severity of the disease varied according to 
the socioeconomic level of the patient [13,14]. Another similar 
study of China found that socioeconomic factors had a stronger 
infl uence on DF epidemics than environmental factors in the 
study area [15,16].

Our study found that traveling to an epidemic area of dengue 
fever was signifi cantly associated with the importation of DVI 
into the host community; and six times likely to be greater than 
from a nonexposed area (OR= 6.10, 95% cl: 1.31-28.34, p<0.021). 
A similar study showed dengue epidemics were explosive 
with major economic, social, and political impacts [17-19]. 
Related studies have also shown that urbanization affected the 
propagation of DF throughout the world [20,21]. The risk of 
dengue importation was greatest in August, September, and 
October. A secondary vector of the virus, Aedes albopictus, is an 
Asian mosquito that can tolerate lower temperatures than A 
aegypti and has spread to North America and Europe due to 
increased international trade in used tires.

Our study found the low level of knowledge of DF 
was signifi cantly associated with a high incidence of DVI 
(AOR=2.81, Cl: 1.30-6.11, p <0.0087) with 3 times greater risk 
of transmitting infection in the exposed group than non-
exposed. The residents of the epidemic areas didn’t have much 

knowledge specifi cally on health education, information, 
and Communication (IEC) regarding transmission and 
prevention of DF. A similar study reported that knowledge had 
signifi cant associations with dengue (p = 0.004) [13]. Another 
study found that there was a signifi cant positive correlation 
between knowledge and attitudes, knowledge and practice, 
and attitudes and practice [22]. A study report showed that 
attitudes toward DF were signifi cantly associated with the level 
of education and employment status (p<0.05) [23]. The study 
also demonstrated attitudes of the community towards home 
gardening, composting, waste management, and maintenance 
of a clean and dengue-free environment [24]. Understanding 
local knowledge, attitudes and practices was therefore essential 
to designing suitable strategies to fi t the local context [25-28].

Our study found that the mosquito electrical repellents had 
signifi cant results against DVI. (AOR=0.136, 95% cl: 0.058-
0.318, p<0.000) showing protective effect. In a study of China, 
it was found that climate factors and mosquito density were the 
key drivers of DF incidence in different high-risk areas of China 
[29]. A Relevant study from China has shown an association 
between the monthly average temperature and with dengue 
occurrence, with a threshold of 23°C and the optimal range was 
22–25 °C (F2.0, 9.7 = 195.4, p < 0.01). [30,31].

Discarded containers, waste receptacles, tires were 
signifi cantly associated with transmission of infection of 
dengue virus with six times stronger risk in an exposed area 
than a nonexposed area (AOR= 6.308, 96% cl: 2-75-14.462, 
p<0.000). A study conducted in India found that availability 
of water-holding containers (p=0.005), and availability of 
stagnant water around houses (p=0.009) were important risk 
factors for dengue [32]. Breeding of Ae. aegypti was observed 
only in containers with non-potable water. Cement cisterns 
and tanks, stone tubs, and clay pots were the major breeding 
habitats of Ae. aegypti [12,33]. Vector surveys in the draining 
area revealed Aedes breeding with a high house index [34-36]. 

Our study has found that, in an endemic area and in hot 
and rainy seasons, using stagnant cooler/AC at the house was 
associated with the high incidence of DVI (AOR= 8.28, 95% cl: 
4.13-16.59, p = 0.000). The households which had the coolers 
were at risk of eight folds greater than those that hadn’t. Previous 
studies have shown that users who never or rarely changed the 
water of coolers, or never used disinfectant to destroy larva of 
the stagnant water of AC/Cooler, were associated with the risk 
of transmission of DVI [5,7,8]. Because 85.71% of users of AC/
Coolers did not change the water regularly at least once a week 
in our study areas. 

Our study result showed that during the rainy season, 
collection of dirty water around houses had a signifi cant 
association with DF with greater risk in the case group than 
the control group (OR: 1.95, 95% cl:1.03-3.68, p=0.036). Table 
1. The problem was more common in unorganized peri-urban 
and slums areas. A study found that rapid urbanization in 
Southeast Asia brought a higher population density of infected 
mosquitoes to transmit the dengue virus [20]. Vector surveys 
in the draining area revealed Aedes breeding with a high house 

 

 

Chart 1 & 2: Showing +ve correlation and -ve correlation respectively.
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index [34]. Many under-construction houses, garbage dumps, 
and water pools, swamp areas, non-availability of proper water 
drainage system in the area, uncovered water storage in houses 
and open water tanks on roofs were sites for Aedes breeding 
[37]. 

Our present study has found that water storage in the open 
tank in households was associated with transmission of DVI 
(AOR= 3.78, 95% cl: 1.51-9.45, p<0.0043) with a 3.78 times 
stronger risk of transmitting infection in epidemic areas than 
a non-endemic areas. Similar relevant studies have shown 
signifi cant associations of transmission of dengue virus 
infection with uncovered water storage in houses and open 
water tanks on roofs [33,37].

Our study has found a signifi cant relationship between 
the use of mosquito nets, not impregnated with insecticide, 
and the likelihood of dengue virus infection (AOR=2.05, 95% 
cl: 1.07-3.93, p<0.031). This situation was found during acute 
out-break of DF in the municipalities. The result showed that 
mosquito nets did not prevent dengue fever since they were 
used at night yet dengue vectors bite early morning and late 
afternoon. 

As the number of family members increased from 2 to 5 
in the household, the number of DF increased showing a 
positive correlation (r = +0.62), then with continuing increase 
of FM from 6 to18, the number of dengue cases decreased 
showing -ve correlation (r= -0.32). In general, high population 
density is a risk factor for dengue transmission. The study 
found that crowded households with more than 2 occupants 
in one room were at risk of dengue infection. Parents who 
share rooms with their children pay additional attention to 
the use of anti-mosquito measures and the maintenance of 
good environmental sanitation to protect their children from 
mosquito bites. Moreover, high numbers of occupants in one 
room are associated with the decreased probability of mosquito 
bites when the number of mosquitoes was fi xed [4].

Conclusion

Traveling to the epidemic area of dengue fever was 
signifi cantly associated with infection of dengue virus (OR= 
6.10, 95% cl: 1.31-28.34, p<0.021). Our study showed that the 
frequency of DF was signifi cantly associated with the middle 
social class level (p<0.05, d. f. 2). During the rainy season, the 
risk factors of disposing of old containers, waste receptacles, 
tires were signifi cantly associated with transmission of DVI. 
The risk of transmission was 6 times stronger than a non-
epidemic area (AOR= 6.308, 96% cl: 2-75-14.46, p<0.000). The 
mosquito electrical repellents had signifi cant protective effects 
against DVI. (AOR=0.136, 95% cl: 0.058-0.318, p<0.000). Our 
present study has found that water storage in the open tank 
in the household was associated with transmission of DVI 
(AOR= 3.78, 95% cl: 1.51-9.45, p<0.0043). As the number of FM 
increased from 2 to 5 in the household, the number of cases 
increased showing a positive correlation (r = +0.62). The study 
found that crowded households with more than 2 occupants in 
one room were at risk of dengue infection.

Recommendation 

To conduct other case-control studies, preferably in 
different endemic geographic areas, to educate the public for 
promoting behaviors to destroy or manage mosquito vector 
larval habitats, to conduct an entomological study to identify 
the most productive larval habitats for their elimination, to 
promote personal protective against day-biting mosquitoes 
through repellents; screening of houses, improving housing 
conditions, frequent change of water of AC/Cooler at least once 
in a week or use of larvicides.
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