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Purpose 

Japanese encephalitis (JE) has emerged as a major public health concern in North East India due to its complex eco-epidemiological risk factors. 
The objective of this study was to understand the various risk factors associated with JE infection in the endemic study location. 

Methods 

A hospital-based case-control study was conducted at Jorhat Medical College and Hospital from August 2017 to September 2018. The study 
participants included 49 confirmed JE cases with two control arms, one consisting of non-JE acute encephalitis syndrome (AES) patients (n = 
91) and the other of non-JE non-AES patients (n = 140), admitted at the same time in the pediatric and medicine wards. A predesigned, pretest-
ed, structured questionnaire was used for data collection. 

Results 

Univariate analysis revealed the following to be risk factors: age at onset, sex, religion, immunization status, proximity to pigs, proximity to paddy 
fields (<100 m), use of a mosquito net, impregnated mosquito net, mosquito repellent, and outdoor activities. Multiple logistic regression analy-
sis identified age at onset (adjusted odds ratio [AOR], 20.900; 95% confidence interval [CI], 2.210–31.815) and proximity to pigs (AOR, 4.190; 
95% CI, 1.592–11.040) as risk factors for the first control arm and proximity to paddy fields (<100 m) (AOR, 8.470; 95% CI, 2.0251–35.438) 
was the only risk factor found for second control arm, whereas impregnated mosquito nets (AOR, 0.082; 95% CI, 0.009–0.725) and mosquito 
repellent (AOR, 0.173; 95% CI, 0.052–0.575) were found to be associated with the second control arm. 

Conclusion 

Age at onset, proximity to pigs, proximity to paddy fields (<100 m), impregnated mosquito nets, and mosquito repellent were the most significant 
risk factors for JE in the NE region to warrant public health actions. 

Keywords: Acute febrile encephalopathy, Japanese encephalitis, Risk factors  

Introduction 
Japanese encephalitis (JE) is mosquito-borne viral encephali-

tis that occurs in temperate and tropical regions of Asia and is 

maintained in a cycle of virus transmission between verte-

brate-amplifying hosts (e.g., pigs, herons, and egrets) and sev-

eral Culex mosquito species [1]. It is a leading viral cause of 

acute encephalitis syndrome (AES) in Asia [2]. In India, JE is 

endemic in 201 districts of 21 states, of which Assam, Bihar, 
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Tamil Nadu, Uttar Pradesh, and West Bengal have been re-

porting outbreaks, contributing 80% of the disease burden [3]. 

The disease is highly fatal if early supportive care is not pro-

vided; the case fatality rate ranges from 0.3% to 60%, and fre-

quent residual neuropsychiatric damage is seen in survivors 

(50%–70%) [4]. 

Assam has witnessed the highest number of JE and AES cases 

in the country. According to the Union Health Ministry, As-

sam registered 435 AES cases and 80 deaths and 212 JE cases 

and 39 deaths till September 2021. Assam accounts for 60.2% 

and 76.4% of the total AES and JE deaths, respectively, in the 

country [5]. JE is also endemic in neighboring NE states like 

Manipur, Nagaland, and Arunachal Pradesh [6]. According to 

the annual report of 2016–2017 (provisional list) by the North 

East Region’s Ministry of Health and Family Welfare, the num-

bers of cases and deaths for AES and JE for the respective 

states are as follows: Assam (AES, 1,713 cases and 187 deaths; 

JE, 416 cases and 85 deaths), Manipur (AES, 475 cases and one 

death; JE, 44 cases and one death), Nagaland (AES, no cases or 

deaths; JE, no cases or death), and Arunachal Pradesh (AES, 

one case and no deaths; JE, no cases or deaths) [6]. 

JE has emerged as a major public health concern in India due 

to its complex eco-epidemiology [7]. Furthermore, there are 

numerous gaps in our understanding of the eco-epidemiolog-

ical risk factors associated with JE infection; therefore, this 

study was undertaken to assess the risk factors associated 

with JE infection in NE states. 

Methods 
This study was approved by the Institutional Ethics Commit-

tee (Human) of Jorhat Medical College and Hospital, Jorhat, 

Assam (No/AMC/EC/10196). Written informed consent was 

obtained from the parents/guardians of all study participants. 

Selection of cases and controls 
A case-control study was conducted among hospitalized pa-

tients admitted to the Pediatric and Medicine wards of Jorhat 

Medical College and Hospital (JMCH). All 49 serologically 

confirmed JE cases (case arm) and 91 cases of AES without JE 

(control arm 1) identified in JMCH from 2017 to 2018 were in-

cluded in the study; another 140 patients admitted in those 

same wards for other medical conditions during the same 

time period (control arm 2) were included in our study. Pa-

tients not willing to give consent were exempted. 

A case of AES is defined as a person of any age, at any time of 

the year, with acute onset of fever and change in mental status 

(including symptoms such as confusion, disorientation, 

coma, or inability to talk), and/or new onset of seizures (ex-

cluding febrile seizures). Other early clinical findings may in-

clude irritability, somnolence, or abnormal behavior greater 

than that seen with usual febrile illness [7]. A laboratory-con-

firmed case of JE is one who fulfills any of the following mark-

ers: (a) presence of immunoglobulin M (IgM) antibody in se-

rum and/or cerebrospinal fluid (CSF) to a specific virus in-

cluding JE/enterovirus or others, (b) four-fold difference in 

IgG antibody titer in paired sera, (c) virus isolation from brain 

tissue, (d) antigen detection by immunofluorescence, or (e) 

nucleic acid detection by polymerase chain reaction [3]. A 

probable or suspected case of JE is one who is in close geo-

graphic and temporal relationship to a laboratory-confirmed 

case of AES/JE in an outbreak. Patients failing to meet the 

above criteria for JE cases were confirmed as non-JE AES. Pa-

tients who were admitted to the above-mentioned wards for 

other medical conditions were recruited into the non-JE non-

AES control group.  

Serum specimens and CSF were tested for detection of 

JE-specific IgM antibody. All specimens were tested in the 

laboratory of the Department of Microbiology, JMCH. All 

blood/CSF samples used in this study were collected by the 

attending physician. Detection of IgM antibodies in serum 

and CSF to JE virus (JEV) was investigated using a commer-

cially available qualitative enzyme-linked immunosorbent as-

say (ELISA) kit. JE diagnosis was confirmed on detection of 

JE-specific IgM antibody in a single sample of CSF and/or se-

rum by Mac ELISA during the acute illness of AES. 

Data collection 
Data on potential risk factors for JE were collected by inter-

viewing the patients/parents/guardians among both cases 

and controls using the same predesigned, pretested, and 

structured questionnaire. The structured questionnaire con-

sisted of sociodemographic variables such as age, sex, caste, 

and residency; in addition, data on behaviors affecting expo-

sure to the peridomestic mosquito population, such as out-

door activities, use of bed nets, use of mosquito repellent, 

proximity to paddy fields ( < 100 m), use of impregnated mos-

quito nets, and proximity to pigs were collected. Before inter-

viewing the participants, informed consent was obtained. 

Statistical analysis 
The baseline data were expressed as overall means of contin-

uous variables such as age or as frequencies of categorical 

variables such as sex, ethnicity, and residency. To evaluate the 
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associations between the potential risk factors with the occur-

rence of JE, both univariate and multivariate analyses were 

used. A logistic regression model was used for calculation of 

maximum likelihood estimates of the odds ratio (OR) [8] us-

ing IBM SPSS version 23.0 (IBM Corp, Armonk, NY, USA). 

Factors that differed between cases and controls at a signifi-

cance level of p <  0.2 in the univariate analyses were included 

in the multivariate logistic analyses. The final model was fitted 

using a stepwise selection procedure that included all signifi-

cant variables with a p-value of ≤ 0.05 [8]. The goodness-of-fit 

of this model was assessed according to the Hosmer-Leme-

show test [9]. Two-sided statistical tests were used. Coeffi-

cients for independent variables were exponentiated to esti-

mate ORs, and standard errors for the coefficients were used 

to estimate 95% confidence intervals (CIs) for the ORs. The 

p-value of ≤ 0.05 was considered to be statistically significant 

for all inferential statistics. 

Results 
The present hospital-based case-control study included 49 

confirmed JE cases in the case arm and 91 non-JE AES cases 

and 140 non-JE non-AES cases in control arms 1 and 2, re-

spectively. Comparison of sociodemographic characteristics 

of cases and controls in arm 1 and arm 2 showed the follow-

ing results: a majority of the participants belonged to the > 15-

year age group, 93.9% of cases vs. 94.5% of participants in 

control arm 1 and 95.0% in control arm 2 lived in rural areas, 

males comprised 63.3% in cases vs. 51.4% in control arm 1 vs. 

44.3% in control arm 2, and Hindu religion comprised 93.9% 

in cases vs. 96.7% in control arm 1 vs. 97.1% in control arm 2. 

Table 1 shows the result of univariate analysis for JE risk fac-

tors. The study extracted data on 17 potential risk factors for 

JE. Out of these, a total of five and 10 risk factors were found to 

be significant for the non-JE AES and non-JE non-AES control 

arms, respectively. The risk factors which were found to be 

Table 1 

Variable Case Controla p-value Controlb p-value

No. of patients 49 91 140

Age at onset (yr) 0.042 <0.0001 <0.001

 <1 0 (0) 14 (15.4) 0 (0)

 1–5 4 (8.2) 18 (19.8) 0 (0)

 5–12 17 (34.7) 19 (20.9) 0 (0)

 12–15 10 (20.4) 2 (2.2) 3 (2.1)

 > 15 18 (36.7) 38 (41.8) 137 (97.9)

Sex 0.188 0.023

 Male 31 (63.3) 47 (51.6) 62 (44.3)

 Female 18 (36.7) 44 (48.4) 78 (55.7)

Religion 0.168 0.675

 Hindu 46 (93.9) 88 (96.7) 136 (97.1)

 Islam 3 (6.1) 2 (2.2) 4 (2.9)

 Others 0 (0) 1 (1.1) 0 (0)

Settings 0.878 0.763

 Urban 3 (6.1) 5 (5.5) 7 (5)

 Rural 46 (93.9) 86 (94.5) 133 (95.0)

Travel history 0.582

 Present 0 (0) 0 (0)

 Absent 49 (100) 91 (100)

Immunization status 0.059 <0.001

 Yes 2 (4.1) 6 (6.6) 26 (18.6)

 No 13 (26.5) 38 (41.8) 99 (70.7)

 Unknown 34 (69.4) 47 (51.6) 15 (10.7)

Duration of illness before admission (day) 0.452 0.023

 <7 39 (79.6) 77 (84.6)

  ≥7 10 (20.4) 14 (15.4)

(Continued to the next page)
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Table 1 

Variable Case Controla p-value Controlb p-value

Occupation 0.851 0.023

 Service 1 (2.0) 2 (2.2) 15 (10.7)

 Business 7 (14.3) 22 (24.2) 19 (13.6)

 Wage earner 18 (36.7) 28 (30.8) 32 (22.9)

 Cultivator 10 (20.4) 26 (28.6) 13 (9.3)

 Homemaker 5 (10.2) 4 (4.4) 43 (30.7)

 Others 8 (16.3) 9 (9.9) 18 (12.9)

Pigs nearby 0.009 0.164

 Yes 23 (46.9) 23 (25.3) 50 (35.7)

 No 26 (53.1) 68 (74.7) 90 (64.3)

Piggeries in residence 0.263 0.346

 Yes 10 (20.4) 12 (13.2) 23 (16.4)

 No 39 (79.6) 79 (86.8) 117 (83.6)

Paddy field nearby home (< 100 m) 0.038 0.011

 Yes 43 (87.8) 66 (72.5) 97 (69.3)

 No 6 (12.2) 25 (27.5) 43 (30.7)

Use of mosquito net 0.023 <0.001

 Regularly 25 (51.0) 64 (70.3) 124 (88.6)

 Irregularly 24 (49.0) 27 (29.7) 16 (11.4)

Mosquito net impregnated 0.598 <0.001

 Yes 1 (2.0) 6 (6.6) 54 (38.6)

 No 48 (98.0) 85 (93.4) 86 (61.4)

Mosquito repellent 0.628 <0.001

 Yes 22 (44.9) 37 (40.7) 121 (86.4)

 No 27 (55.1) 54 (59.3) 19 (13.6)

Outdoor activities 0.924 0.004

 Yes 16 (32.7) 29 (31.9) 78 (55.7)

 No 33 (67.3) 62 (68.1) 62 (44.3)

District 0.451 0.528

 Sivasagar 3 (6.1) 4 (4.4) 6 (4.3)

 Jorhat 33 (67.3) 53 (58.2) 82 (58.6)

 Golaghat 5 (10.2) 25 (27.5) 39 (27.9)

 Lakhimpur 1 (2.0) 0 (0) 0 (0)

 Majuli 7 (14.3) 8 (8.8) 12 (8.6)

 Dibrugarh 0 (0) 1 (1.1) 0 (0)

 Karbi Anglong 0 (0) 0 (0) 1 (0.7)

Monthly incidence 0.293

 January 3 (6.1) 4 (4.4)

 February 0 (0) 4 (4.4)

 March 1 (2.0) 3 (3.3)

 April 0 (0) 8 (8.8)

 May 3 (6.1) 2 (2.2)

 June 4 (8.2) 14 (15.4)

 July 12 (24.5) 7 (7.7)

 August 6 (12.2) 8 (8.8)

 September 6 (12.2) 27 (29.7)

 October 8 (16.3) 5 (5.5)

 November 6 (12.2) 7 (7.7)

 December 0 (0) 2 (2.2)

Values are presented as number only or number (%).
JE, Japanese encephalitis; AES, acute encephalitis syndrome.
aNon-JE AES control arm; bnon-JE non-AES control arm.
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significant for the non-JE AES arm were age at onset (OR, 

10.560; 95% CI, 2.092–53.257; p =  0.042), sex (OR, 1.610; 95% 

CI, 0.791–3.280; p =  0.188), religion (OR, 0.348; 95% CI, 0.056–

2.160; p =  0.168), immunization status (OR, 0.461; 95% CI, 

0.088–2.423; p =  0.059), proximity to pigs (OR, 2.615; 95% CI, 

1.256–5.447; p =  0.009), proximity to paddy fields ( < 100 m) 

(OR, 2.714; 95% CI, 1.028–7.163; p =  0.038), and use of mos-

quito nets (OR, 0.439; 95% CI, 0.214–0.9013; p =  0.024). Simi-

larly, the significant risk factors for the non-JE non-AES con-

trol arm were age at onset (p <  0.0001), sex (OR, 2.167; 95% 

CI, 1.109–4.233; p =  0.023), immunization status (OR, 0.034; 

95% CI, 0.007–0.161; p <  0.0001), proximity to pigs (OR, 1.590; 

95% CI, 0.082–3.078; p =  0.009), proximity to paddy fields 

( < 100 m) (OR, 3.177; 95% CI, 1.258–3.024; p =  0.011), use of 

mosquito nets (OR, 0.134; 95% CI, 0.063–0.289; p <  0.0001), 

impregnated mosquito net (OR, 0.033; 95% CI, 0.004–0.250; p 

<  0.0001), mosquito repellent (OR, 0.128; 95% CI, 0.061–

0.269; p <  0.0001), and outdoor activities (OR, 0.385; 95% CI, 

0.194–0.764; P =  0.004). 

The results of multiple logistic regression analysis between JE 

cases and the non-JE AES control arm for risk factors associat-

ed with JE infections are depicted in Table 2. The reduced lo-

gistic regression model included seven risk factors that were 

found to be significant during univariate analysis: age at on-

set, sex, religion, immunization status, proximity to pigs, prox-

imity to paddy fields ( < 100 m), and use of mosquito nets. Of 

these seven risk factors included in the model, two risk factors 

were found to be significant at α <  0.05: age at onset for the 

1–5-year age group (adjusted OR [AOR], 0.209; 95% CI, 0.046–

0.952) and the 12–15-year age group (AOR, 20.900; 95% CI, 

2.210–31.815), and proximity to pigs (AOR, 4.190; 95% CI, 

1.590–11.040). 

The results of multiple logistic regression analysis between JE 

cases and the non-JE non-AES control arm for risk factors as-

sociated with JE infection are depicted in Table 3. The reduced 

Table 2 Multivariate logistic regression analysis between JE and non-JE AES for JE risk factors

Variable Case (n =  49), n (%) Control (n =  91), n (%) OR (95% CI) AOR (95% CI) p-value for AOR

Age at onset (yr)
 <1 0 (0) 14 (15.4) - 1

 1–5 4 (8.2) 18 (19.8) 0.469 (0.139–1.589) 0.209 (0.046–0.952) 0.043*

 5–12 17 (34.7) 19 (20.9) 1.888 (0.798–4.472) 0.807 (0.2502–2.210) 0.721

 12–15 10 (20.4) 2 (2.2) 10.56 (2.092–53.257) 20.900 (2.210–31.815) 0.008*

 >  15 18 (36.7) 38 (41.8) Reference Reference

Sex 1.61 (0.791–3.280) 1.800 (0.745–4.450) 0.190

 Male 31 (63.3) 47 (51.6)

 Female 18 (36.7) 44 (48.4)

Religion
 Hindu 46 (93.9) 88 (96.7) 0.348 (0.056–2.160) - 0.990

 Islam 3 (6.1) 2 (2.2) Reference - 0.990

 Others 0 (0) 1 (1.1) - Reference

Immunization status
 Yes 2 (4.1) 6 (6.6) 0.461 (0.088–2.423) 0.690 (0.050–9.310) 0.780

 No 13 (26.5) 38 (41.8) 0.473 (0.219–1.020) 0.952 (0.290–3.070) 0.930

 Unknown 34 (69.4) 47 (51.6) Reference Reference

Pigs nearby 2.615 (1.256–5.447) 4.190 (1.590–11.040) 0.004*

 Yes 23 (46.9) 23 (25.3)

 No 26 (53.1) 68 (74.7)

Paddy field nearby home (< 100 m) 2.714 (1.028–7.163) 2.010 (0.596–6.830) 0.259

 Yes 43 (87.8) 66 (72.5)

 No 6 (12.2) 25 (27.5)

Use of mosquito net 0.439 (0.214–0.901) 0.411 (0.144–1.170) 0.097

 Regularly 25 (51.0) 64 (70.3)

 Irregularly 24 (49.0) 27 (29.7)

JE, Japanese encephalitis; AES, acute encephalitis syndrome; OR, odds ratio; CI, confidence interval; AOR, adjusted odds ratio.

*p < 0.05.
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logistic regression model included 10 risk factors: age at on-

set, sex, immunization status, occupation, proximity to pigs, 

proximity to paddy fields ( < 100 m), impregnated mosquito 

nets, use of mosquito nets, mosquito repellent, and outdoor 

activities. Of these 10 risk factors included in the model, one 

risk factor was found to be significant at α <  0.05: proximity to 

paddy fields ( < 100 m) (AOR, 8.470; 95% CI, 2.0251–35.438), 

whereas impregnated mosquito nets (AOR, 0.082; 95% CI, 

0.009–0.725), and mosquito repellent (AOR, 0.173; 95% CI, 

0.052– 0.575) were found to be associated with JE infection. 

Discussion 
We conducted a hospital-based, unmatched case-control 

study to determine the risk factors associated with JE infec-

tion at a tertiary hospital in Jorhat, Assam. Univariate analysis 

was done to identify risk factors, and ORs were calculated. 

Statistically significant risk factors were then analyzed by mul-

tiple logistic regression analysis, and AORs were calculated. 

As far as the association of the demographic factor age with JE 

infection was concerned, we found that participants belong-

ing to the 1–5-year age group and the 12–15-year age group 

were at the greatest risk of developing JE. A similar finding 

was stated in a review article conducted by Tiwari et al. [10], 

that JE is mostly a disease in children and young adults. Rates 

of infection in the 3–15-year age group are five to 10 times 

higher than in older individuals because of high background 

immunity in older individuals. Epidemics in nonendemic re-

Table 3 Multivariate logistic regression analysis between JE and non- E non-AES for JE risk factors

Variable Case (n =  49), n (%) Control (n =  140), n (%) OR (95% CI) AOR (95% CI) p-value for AOR

Sex 2.167 (1.109–4.233) 2.290 (0.602–8.727) 0.224

 Male 31 (63.3) 62 (44.3)

 Female 18 (36.7) 78 (55.7)

Immunization status

 Yes 2 (4.1) 26 (18.6) 0.034 (0.007–0.161) 0.037 (0.005–0.255) 0.001*

 No 13 (26.5) 99 (70.7) 0.058 (0.025–0.134) 0.099 (0.030–0.329) <0.001*

 Unknown 34 (69.4) 15 (10.7) Reference Reference

Occupation

 Service 1 (2.0) 15 (10.7) 0.150 (0.017–1.339) 0.129 (0.003–6.715) 0.309

 Business 7 (14.3) 19 (13.6) 0.829 (0.249–2.757) 1.448 (0.221–9.503) 0.700

 Wage earner 18 (36.7) 32 (22.9) 1.265 (0.459–3.486) 1.694 (0.346–8.310) 0.515

 Cultivator 10 (20.4) 13 (9.3) 1.730 (0.536–5.587) 3.051 (0.466–19.990) 0.245

 Homemaker 5 (10.2) 43 (30.7) 0.262 (0.075–0.909) 0.651 (0.106–4.025) 0.645

 Others 8 (16.3) 18 (12.9) Reference Reference

Pigs nearby 1.59 (0.082–3.078) 0.369 (0.107–1.272) 0.114

 Yes 23 (46.9) 50 (35.7)

 No 26 (53.1) 90 (64.3)

Paddy field nearby home (<100 m) 3.177 (1.258–3.024) 8.470 (2.025–35.438) 0.003*

 Yes 43 (87.8) 97 (69.3)

 No 6 (12.2)

Use of mosquito net 0.134 (0.063–0.289) 0.696 (0.179–2.699) 0.600

 Regularly 25 (51.0) 124 (88.6)

 Irregularly 24 (49.0)

Mosquito net impregnated 0.033 (0.004–0.250) 0.082 (0.009–0.725) 0.025*

 Yes 1 (2.0) 54 (38.6)

 No 48 (98.0)

Mosquito repellent 0.128 (0.061–0.269) 0.173 (0.052–0.575) 0.004

 Yes 22 (44.9) 121 (86.4)

 No 27 (55.1)

Outdoor activities 0.385 (0.194–0.764) 0.499 (0.174–1.432) 0.197

 Yes 16 (32.7) 78 (55.7)

 No 33 (67.3) 62 (44.3)

JE, Japanese encephalitis; AES, acute encephalitis syndrome; OR, odds ratio; CI, confidence interval; AOR, adjusted odds ratio.

*p < 0.05.
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gions have affected all age groups, but a bimodal age distribu-

tion (young children and elderly) typically appears, indicating 

an increased risk in elderly people [10,11]. 

In our study, we found an association of JE infection with pigs 

residing nearby (AOR, 4.190; 95% CI, 1.590–11.040), indicating 

its role as a potential risk factor; similar observations were 

made by Liu et al. [12]. Another study conducted by Ren et al. 

[13] found that the minimum infection rate of JEV in mosqui-

to specimens collected from the courtyards of households with 

pigsties was 7.39/1,000, the rate for pig farms was 2.68/1,000 

and the rate for courtyards without pigsties was zero. 

In the present study, immunization status (AOR, 0.099; 95% 

CI, 0.030–0.329) has been found to be associated with JE in-

fection. A similar finding from a study conducted by Kakoti et 

al. [14] stated that nonimmunized people were at higher risk 

of infection with JEV. The authors also mentioned that JE in-

fection was more pronounced among children with no vacci-

nation history (78.5%) than those with an unknown history of 

vaccination (11%). From 2006 to 2007, Assam, India complet-

ed a vaccination campaign for children aged 1–15 years in all 

the districts and vaccinated more than 8.7 million children. 

For the 0–1-year age group and 1–2-year age group, routine 

vaccination is being carried out in all endemic districts of In-

dia. An adult JE vaccination campaign was introduced for in-

dividuals aged 15–65 years in 13 endemic districts of Assam, 

and about 6.4 million adult beneficiaries were vaccinated in 

the years 2013–2014 and 2015–2016 [15].  

In our study, we found that people using impregnated mos-

quito nets (AOR, 0.082; 95% CI, 0.009–0.725) were at a lower 

risk of contracting JE infection. Similar findings were reported 

in a study conducted by Dutta et al. [16], who found that there 

was a significant reduction in human seroconversion in all 

three intervention localities compared with the non-interven-

tion locality (p <  0.001). The relative risk (RR) in the locality 

(Kollolua) using insecticide-treated mosquito nets (ITMNs) in 

both human dwellings and pigsties was (RR, 0.28; 95% CI, 

0.16–0.49), which was a 72% reduction of seroconversion 

compared with the non-intervention locality. The Athabari 

locality, where only humans were covered under ITMNs, and 

the Rajmai locality, where only pigs were covered under 

ITMNs, exhibited reductions of 67% (RR, 0.33; 95% CI, 0.20–

0.56) and 56% (RR, 0.44; 95% CI, 0.28–0.71), respectively [16]. 

Our study was an unmatched case-control study where we in-

terviewed both cases and controls about their prior exposure 

to risk factors of the disease. For the non-JE non-AES controls, 

matching on age and sex to the JE group might have provided 

more useful results. We included questions on known risk fac-

tors of the disease. Although the research associates were 

blinded to the study hypothesis and administered a struc-

tured questionnaire to all study subjects, we could still expect 

cases to selectively and differentially report on their exposure 

status for various risk factors. This could result in a differential 

misclassification and bias the effect estimate away from the 

null value. 

In conclusion, age at onset, proximity to pigs, proximity to 

paddy fields ( < 100 m), impregnated mosquito nets, and mos-

quito repellent were the most significant factors affecting JE 

risk in our study. Identification of risk factors for JE infection 

would help in setting guidelines as well as creating awareness 

regarding the prevention and control of JE infection among 

the general population. Both of these strategies could contrib-

ute to reducing the incidence of JE infection in the concerned 

study area as well as formulating immediate public health ac-

tions. 
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