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Abstract 
Introduction: Dengue fever, a viral disease transmitted by Aedes mosquitos, 
is a major global health issue. Dengue fever has become a major public health 
concern in Nepal, with recurring epidemics. This study explores the recent 
Dengue outbreak in Byas Municipality of Tanahun district aiming to identify 
significant risk factors and make recommendations for prevention and con-
trol. Methods: A cross-sectional descriptive study was conducted in Byas Mu-
nicipality of Tanahun district of Nepal. A structured questionnaire was used 
to collect socio-demographic, clinical, environmental, and behavioral data 
from 101 confirmed and suspected Dengue cases. The classification of Dengue 
was done based on World Health Organization (WHO) case definitions. The 
data were entered into EpiData 3.1 and analyzed using SPSS 25. Approval was 
obtained from the district-level Health Office, Tanahun, and informed con-
sent was obtained from all the participants. Results: The majority of the cases 
were aged 15 - 44 years (61.4%), with females (58.4%) accounting for more 
than the counterpart males. Major symptoms reported include fever (100%), 
followed by lethargy (64.4%) and headache (60.4%). Key risk factors identified 
include limitation of daytime use of bed nets, close contact with infected indi-
viduals, and inadequate use of mosquito repellents. The epidemic curve showed 
multiple peaks, indicating a propagated outbreak. Conclusion: The Dengue 
outbreak in Byas Municipality shows the complex transmission dynamics with 
multiple peaks which indicate a propagated outbreak. The findings emphasize 
the need for targeted public health interventions focusing on education, vector 
control, and demographic-specific measures to mitigate Dengue transmission 
in the region. 
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1. Introduction 

Dengue is a viral disease caused by the Arbo virus, transmitted by the bite of Aedes 
aegypti and, infrequently, by the bite of Aedes albopictus mosquitoes. It poses a 
threat to people worldwide [1] [2]. All the serotypes (DENV1-4) are closely related 
but, after exposure, provide lifelong immunity to only one serotype of the virus 
and give the infected a severe disease on subsequent infection [3]. Antibody-de-
pendent enhancement can exacerbate the severity of a different serotype during 
subsequent infection [4]. Dengue can spread through blood transfusion, organ 
donation, from an infected pregnant mother to her fetus, or the bite of an infected 
mosquito [5]. The majority of cases are mild, but severe symptoms include mac-
ular skin rash, high fever, headache, swollen glands, nausea, vomiting, myalgia, 
joint discomfort, and life-threatening consequences such as multi-organ failure, 
acute Dengue hemorrhagic fever (DHF), and Dengue shock syndrome (DSS) [6] [7]. 
Dengue has no specific antiviral treatment, and recovery usually takes 2 - 7 days. The 
best defense is to avoid mosquito bites. Early detection and treatment of symptoms 
are critical for preventing complications and virus propagation [3] [8]-[10]. 

World Health Organization (WHO) reported that Dengue cases have increased 
eightfold in just over two decades, from roughly half a million in 2000 to more 
than 4.2 million in 2022 [11]. It is one of the most serious vector-borne diseases 
in the world, with a high rate of morbidity and mortality. It remains endemic in 
more than 100 countries, and it is highly prevalent in Southeast Asia [12].  

The first case of Dengue fever was reported in Nepal in 2004 by a Japanese trav-
eler. Soon after the emergence of this disease, the illness rapidly evolved into an 
escalating threat, which produced repetitive epidemics affecting lowland regions 
and parts of mid-hills. Big outbreaks are on record in 2006, 2010, 2016, 2019, 2022, 
and 2023 and follow a 2 - 3 year cycle [13] [14]. 

The Dengue outbreak has spread to Damauli in Byas Municipality, an admin-
istrative headquarters for the Tanahun district. There were 1800 cases of Dengue 
reported as of Tuesday, October 10, 2023. The Tanahun health office reports that 
since September 19, 2023, three people have died due to Dengue infection [15]. 

An investigation was launched to better understand the Dengue outbreak in 
Byas Municipality of Tanahun District of Nepal, which is following an increase in 
cases. The study aimed to determine the scope of the outbreak by analyzing Den-
gue cases by time, place, and person. The goal is to determine the scale of the 
outbreak, to map case distribution over time and place, and to identify relevant 
risk factors. The purpose was to present recommendations for effective Dengue 
prevention and control techniques in Byas Municipality of Tanahun. 
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2. Data and Methods  

An outbreak investigation was carried out in Byas municipality of Tanahun dis-
trict, Nepal, in October 2023. To understand the epidemic situation and risk fac-
tors, the cross-sectional descriptive study was conducted by interviewing 101 con-
firmed and suspected Dengue cases using a structured questionnaire. Socio-de-
mographic, clinical, environmental, and behavioral risk factors information were 
collected and the World Health Organization (WHO) case definitions were used 
for suspected and confirmed Dengue cases, to ensure standard classification. Col-
lected data were entered in Epidata 3.1 and analyzed using SPSS 25. Approval was 
obtained from the district-level Health Office of Tanahun. Informed consent was 
obtained from all the participants before the study. 

3. Results 

The research included 101 individuals with confirmed or suspected cases of Den-
gue. The majority (61.4%) of the participants were 15 - 44 years old, with females 
outnumbered (58.4%) of their male counterparts. Similarly, the majority (62.4%) 
of the cases were Janajati and other ethnic groups. In the same way, 33.7% had 
either basic or secondary-level education. The highest proportion of the cases 
(30.7%) were students, followed by almost a quarter (23.8%) engaged in business 
activities, with 21.8% government job holders and others depicted in Table 1.  
 
Table 1. Socio-demographic characteristics of the participants.  

Variables Characteristics 
Frequency  
(n = 101) 

Percent (%) 

Age 
<15 Years 14 13.9 

15 - 44 Years 62 61.4 
>44 Years 25 24.8 

Sex 
Female 59 58.4 
Male 42 41.6 

Ethnicity 
Janajati and others (Dalit and Madhesi) 63 62.4 

Brahmin/Chhetri 38 37.6 

Educational 
level 

Illiterate 4 4 
Literate 14 13.9 

Basic education (Grades 1 - 8) 34 33.7 
Secondary education (Grades 9 - 12) 34 33.7 

Bachelor and above 15 14.9 

Occupation 

Students 31 30.7 
Business 24 23.8 

Government job service 22 21.8 
House person 18 17.8 

Private Job 6 5.9 

Note: In Nepal, the term “Janajati” typically refers to Indigenous ethnic groups, and “Dalit 
and Madhesi” refer to marginalized community populations. “Brahmin/Chhetri” refers to 
the high-caste groups traditionally considered upper caste within the social hierarchy. 
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Significant trends are apparent in the history of Dengue cases in Byas munici-
pality, Tanahun, spanning from August 22, 2023, to October 8, 2023. The initial 
case appeared on August 22, with a gradual rise and subsequent fall in the same 
month. Significantly, there was a peak in the number of cases on September 30, 
showing a period of intense transmission. A decrease occurred from October 2 to 
October 3 following the peak. However, there was a second increase in cases from 
October 4 to October 6. The multiple peaks observed on the epidemic curve sug-
gest a propagated outbreak, highlighting the continuous and complex dynamics 
of Dengue transmission in the area. (Figure 1) 

 

 
Figure 1. Epidemic curve of Dengue cases outbreak by date of onset. 
 

The clinical manifestations of Dengue among the study participants are sum-
marized in Table 2. The most common symptom reported was fever (100%) fol-
lowed by lethargy/restlessness (64.4%) and reported headaches (60.4%). Myal-
gia/arthralgia was noted among 56.4% of the cases. Nearly half of the participants 
(47.5%) experienced nausea, with almost a quarter of them (23.8%) reported ab-
dominal pain. Likewise, 16.9% of the participants reported rashes. Other reported 
symptoms include hemorrhagic manifestations, exanthema, and itching skin, as 
shown in Table 2. 

 
Table 2. Clinical symptoms reported by study participants. 

S.N Categories Frequency (n = 101) Percent (%) 

1 Fever 101 100 

2 Lethargy, restlessness 65 64.4 

3 Headache/retro-orbital pain 61 60.4 

4 Myalgia/Arthralgia 57 56.4 

5 Nausea 48 47.5 

6 Abdominal pain 24 23.8 

7 
Rash or hemorrhagic  

manifestation/Exanthema/Itching skin 
17 16.9 

*Multiple Response. 
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The behavioral and environmental factors related to Dengue among the study 
participants are outlined in Table 3. A history of previous infection was reported 
by 8.9% of participants. The majority of them had bed nets available (95%) with 
them, and more than four out of every five used them in night sleep (83.2%). 
However, just 7.1% of individuals who utilized bed nets while sleeping at night 
also used them while sleeping during the day. In 5.9% of households, containers 
with water were found either open or left unattended, and of these cases, larvae 
were discovered in 16.7%. Similarly, 25.7% of participants reported having had 
close contact with people who had a similar illness in the past two weeks. Further-
more, 7.9% of cases reported a history of travel to Dengue-affected areas in the 
last 14 days. Only a few (5.9%) of the participants reported that they had used 
mosquito repellent on their skin, whereas only 29.7% were wearing long-sleeved 
clothing. Likewise, 1% of participants mentioned a garage located within 100 me-
ters of their home or workplace. 

 
Table 3. Environmental and behavioral risk factors for Dengue infection. 

S.N Variables 
Frequency  
(n = 101) 

Percent 
(%) 

1 History of the previous infection 9 8.9 

2 Bed net available 96 95 

3 Bed nets used during nighttime sleeping 84 83.2 

4 If Yes, Bed net used during daytime sleeping (n = 84) 6 7.1 

5 
Water container open or discarded pot or tire  
containing water 

6 5.9 

6 If yes, larvae identified (n = 6) 1 16.7 

7 Close contact with a similar illness in the last 2 weeks 26 25.7 

8 Travel history at Dengue affected area within 14 Days 8 7.9 

9 Use of mosquito repellent on the skin 6 5.9 

10 Wearing long-sleeved clothes 30 29.7 

11 Garage nearby (around 100 meters) home or workplace 1 1 

 
Table 4 illustrates the association between bed net use at night time and other 

socio-demographic factors. Chi-Square test was used to test the significant differ-
ences between the different outcomes by the respective covariates at the signifi-
cance level <0.05. Participants <40 years used bed nets more frequently (85.3%) 
than those 40 years and older (78.8%), however, the difference is not statistically 
significant. Men had a higher tendency to use the bed nets (90.5%) than their 
counterpart women (78%).  

Significantly higher proportion of the Brahmin/Chhetri used the bed nets more 
frequently (94.7%) than others (p < 0.01).  

The use of mosquito repellent in the study population was low across all demo-
graphic categories. Although a higher proportion of individuals aged 40 years and 
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above reported repellent use compared to those under 40, this difference was not 
statistically significant (P = 0.06). Similarly, no significant associations were ob-
served between repellent use and sex (P = 0.66) or ethnicity (P = 0.82). (Table 5) 

 
Table 4. Distribution of bed net use while sleeping at night among participants by age, sex, 
and ethnicity. 

Variables Characteristics 
Bed net use while sleeping at night Significance 

level Yes No 

Age 
Less than 40 years 58 (85.3%) 10 (14.7%) 

P = 0.41 
40 years and above 26 (78.8%) 7 (21.2%) 

Sex 
Female 46 (78%) 13 (22%) 

P = 0.09 
Male 38 (90.5%) 4 (9.5%) 

Ethnicity 

Brahmin/Chhetri 36 (94.7%) 2 (5.3%) 

P = 0.01 Janajati and others 
(Dalit and Madhesi) 

48 (76.2%) 15 (23.8%) 

 
Table 5. Distribution of mosquito repellent use on the skin among participants by age, sex, 
and ethnicity. 

Variables Characteristics 
Use of mosquito repellent on the skin Significance 

level Yes No 

Age 
Less than 40 years 2 (2.9%) 66 (97.1%) 

P = 0.06 
40 years and above 4 (12.1%) 29 (87.9%) 

Sex 
Female 3 (5.1%) 56 (94.9%) 

P = 0.66 
Male 3 (7.1%) 39 (92.9%) 

Ethnicity 

Brahmin/Chhetri 2 (5.3%) 36 (94.7%) 

P = 0.82 Janajati and others 
(Dalit and Madhesi) 

4 (6.3%) 59 (93.7%) 

 
Table 6. Distribution of participants wearing long-sleeved vs. short-sleeved clothes by age, 
sex, and ethnicity. 

Variables Characteristics 
Type of clothes wear Significance 

level Long sleeved Short sleeved 

Age 
Less than 40 years 21 (30.9%) 47 (69.1%) 

P = 0.70 
40 years and above 9 (27.3%) 24 (72.7%) 

Sex 
Female 14 (23.7%) 45 (76.3%) 

P = 0.11 
Male 16 (38.1%) 26 (61.9%) 

Ethnicity 

Brahmin/Chhetri 12 (31.6%) 26 (68.4%) 

P = 0.74 Janajati and others  
(Dalit and Madhesi) 

18 (28.6%) 45 (71.4%) 

 
Table 6 shows the distribution of participants wearing long-sleeved vs. short-
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sleeved clothes by age, sex, and ethnicity, among the study participants. The study 
showed that 30.9% of participants under 40 years and 27.3% aged 40 years and 
above wore long-sleeved clothing (P = 0.70), indicating no significant age-related 
difference. Among females, 23.7% and males, 38.1% wore long sleeves (P = 0.11). 
Ethnic groups exhibited minimal variation, with 31.6% of Brahmin/Chhetri and 
28.6% of Janajati participants wearing long sleeves (P = 0.74). No significant as-
sociations were observed across demographic factors. 

4. Discussion  

Nepal has faced a frequent Dengue epidemic during the last two decades since the 
first Dengue fever case in Nepal was reported in 2004, while the first Dengue out-
break was reported from the lowland areas in 2006. It has been reported that all 
four serotypes of DENV circulate alternately during different outbreaks [16]. 

The current study showed that all participants had a fever (100%). This finding 
is consistent with the investigation conducted in the Somali region, Ethiopia [3], 
Bihar, Eastern India [9], Dire Dawa city administration, Ethiopia [17], and the 
University of Malaya Medical Center Kuala Lumpur, Malaysia [18].  

Similarly, this study indicated that fever, lethargy, myalgia, and headache were 
the most prevalent symptoms, which are consistent with earlier studies conducted 
in India [19], Thailand [20], Vietnam [21], Brazil [22], and Taiwan region [23]. 

This study showed that the percentage of people who had previously contracted 
Dengue was low (8.9%), and this finding is in contrast to research conducted in 
Bangladesh, which found a higher rate of prior infection [1]. 

Bed nets were widely available (95%), supporting global efforts to encourage 
their use as a preventive intervention [5]. Despite their availability, only 83.2% 
reported utilizing bed nets to sleep which is similar to the study conducted in 
China [24].  

Open water containers were reported in 5.9% of participants. This emphasizes 
the relevance of stagnant water as a breeding habitat for mosquitoes, which is con-
sistent with data from Ethiopia [3]. 

Close contact with a similar illness in the last two weeks was reported by 25.7% 
of cases which was half less than the study conducted in Ethiopia [3], highlighting 
the potential for local transmission clusters. This finding booms the importance 
of understanding community-level transmission dynamics [12]. Likewise, 7.9% 
reported having visited Dengue-affected locations within 14 days, emphasizing 
the importance of mobility in Dengue spread, which is consistent with global 
travel-associated Dengue cases. This supports existing research, such as studies 
modeling factors in the emergence of the Dengue outbreak in Sri Lanka and Pa-
kistan, emphasizing the role of mobility in Dengue transmission [25] [26].  

This study reveals the low usage of mosquito repellent (5.9%) and is almost 
similar to the study conducted in Ethiopia [3], but contrasts to studies conducted 
in Malaysia [12], China [24], and Pakistan [25], where higher utilization was re-
ported. 
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The analysis of clothing choices found that 70.3% wore short-sleeved attire. 
This contrasts with the study conducted in Pakistan [25] and closely resembles 
the study conducted in Ethiopia [3]. 

Ethnicity emerged as a significant predictor of bed net use, with Brahmin/Chhetri 
individuals showing higher utilization rates compared to Janajati and others (P = 
0.01). However, age and sex did not show significant associations with either bed 
net usage or clothing types. Additionally, while mosquito repellent usage showed 
no significant association with age, sex, or ethnicity, it reflects low overall adop-
tion. These results underscore the importance of targeted health education and 
interventions, particularly focusing on ethnic disparities in preventive practices 
against mosquito bites. 

This study reveals important information about Dengue, which can help design 
specific measures for its prevention and control. By understanding how the dis-
ease spreads and the factors involved, we can develop more effective strategies to 
stop transmission. This research provides a practical guide for taking action 
against Dengue in the studied area.  

5. Limitation 

The study’s limitations include a limited sample size, which limits its application. 
Its singular focus on Byas Municipality may restrict regional generalization. The 
use of retrospective and self-reported data presents possible biases, and the study 
lacks in-depth socioeconomic analysis. The cross-sectional methodology makes 
causal inference difficult, requiring caution in interpreting findings and generat-
ing suggestions for future study improvements. 

6. Conclusion 

The Dengue outbreak in Byas Municipality, Tanahun, has complicated transmis-
sion characteristics, including several peaks and a shifting epidemic curve that 
suggest a propagated outbreak. An analysis of 101 cases showed a demographic 
skew towards people aged 15 to 44, with a predominance of women. Clinically, 
fever was present in all cases, along with other usual symptoms. Close contact with 
people who have similar conditions, wearing short-sleeved clothing, using bed 
nets less during the day time, and using less insect repellent unkindly have all been 
recognized as risk factors. To address these demographic disparities, specialized 
treatments, and prevention approaches are required. This study provides crucial 
information for focused public health measures to reduce Dengue transmission in 
the region, with a focus on education, vector control, and demographic-specific 
treatments. 
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