
J Arthropod-Borne Dis, Dec 2023, 17(4): 344–351                                           RM Nugehally-Raju et al.: Spatial Mapping the … 

344 
 

http://jad.tums.ac.ir 

Published Online: Dec 31, 2023 

 

 

Original Article 

Spatial Mapping the Dengue and Chikungunya Burden in a Rural Area near 

Bangalore: a Descriptive Cross-Sectional Study 
 

*Ramesh Masthi Nugehally-Raju, Divya Bharathi Gattam 

 
Department of Community Medicine, Kempegowda Institute of Medical Sciences, Rajiv Gandhi University 

of Health Sciences, Bangalore, India 

 

*Corresponding author: Dr Ramesh Masthi Nugehally-Raju, E-mail: ramesh.masthi@gmail.com 

 
(Received 25 Apr 2022; accepted 24 Dec 2023) 

 

Abstract 
Background: The burden of dengue and chikungunya diseases across geographical regions of India is poorly 

quantified more so during Covid19 pandemic and from hospital-based studies. The objective was to assess the 

prevalence of dengue and chikungunya in the study mainly area and to visualize the spatial distribution of dengue 

and chikungunya cases using the Quantum Geographic Information System (QGIS). 

Methods: This descriptive cross-sectional study was conducted among the population in villages coming under a 

medical college’s rural field practice area near Bangalore. A total of 31 villages were selected through a simple 

random sampling method and 3356 subjects were surveyed through household visits. QGIS was used for spatial 

mapping of cases.  

Results: 3356 subjects were surveyed, and the prevalence of dengue and chikungunya was 1.13% and 0.02%, re-

spectively. The overall prevalence of dengue and chikungunya cases together was 1.16%. All 39 (100%) cases had 

reported fever and 31 cases (79.5%) reported myalgia followed by arthralgia 22 (56.4%). QGIS supported spatial 

mapping of the cases and no clustering of cases was found in the study area.  

Conclusion: The burden of dengue and chikungunya is under reported, and the surveillance system needs to be 

strengthened in the rural area. QGIS was found to be useful in the spatial mapping of the cases and there was no cluster-

ing of cases observed. 
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Introduction 
 

Dengue and chikungunya cause consider-

able concern because of their widespread en-

demicity, the minimal success of vector control 

strategies, the possibility of severe disease, and 

the consequent social and economic burden (1–

4). Globally, the total number of dengue cases 

increased from 23,283,274 in 1990 to 104, 

771,911 in 2017, a fivefold increase (1). In 

the year 2020, India reported 44,585 cases 

and 56 deaths due to dengue. Similarly, 43, 

424 chikungunya cases were reported in In-

dia. Karnataka had recorded 3823 dengue and 

16111 chikungunya cases (2–6). Surveillance 

for dengue and chikungunya in India is conduct-

ed through a network of more than 600 sentinel  

  

 
hospitals under the National Vector Borne Dis-

ease Control Program (NVBDCP), Integrated 

Disease Surveillance Program (IDSP), and a 

network of 52 Virus Research and Diagnostic 

Laboratories (VRDL) established by Depart-

ment of Health Research (1). Surveillance is 

essential for dengue and chikungunya man-

agement because it identifies the number and 

distribution of cases, virus serotypes, and se-

verity of disease in a population. Geograph-

ical Information Systems (GIS) allow further 

investigation of surveillance data through spa-

tial analyses and visualization of patterns and 

relationships between disease and the environ-

ment (7). 
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The burden of dengue and chikungunya 

disease across geographical regions of India 

is poorly quantified, complicated by a large 

number of subclinical infections and most of 

the information available is from hospital-

based studies (1, 8). Estimating the true burden 

of these diseases remains a challenge (8). 

There are very few field-based epidemiolog-

ical studies on dengue and chikungunya dis-

ease from rural areas and information from the 

private sector is usually not forthcoming in 

disease reporting. The local health authorities 

reported zero cases of dengue and chikungu-

nya in 2019.  

The covid19 pandemic had paralyzed the 

surveillance and monitoring of diseases and 

it was presumed that many dengue and 

chikungunya cases may have been missed. 

Hence, the current study was taken up to as-

sess the prevalence of dengue and chikungu-

nya in the rural area near Bangalore, to de-

scribe the socio-demographic profile and clin-

ical presentation of the cases, and to spatial-

map the dengue and chikungunya cases using 

Quantum Geographical Information System. 

 
Materials and Methods 
 

This descriptive cross-sectional study was 

conducted in the villages located in the rural 

field practice area of the medical college dur-

ing the last quarter of 2020 at Hosabyrohally 

rural area near Bangalore, Karnataka, India 

(12.9491042ºN, 77.4503717ºE to 

12.8203031ºN, 77.4514123ºE). The total pop-

ulation of the study area was 80,321. Based on 

the pilot study prevalence, the proportion was 

1.8%, 95% CI, and a confidence width of 1%, 

the sample size was calculated to be 2717. 15 

% was considered as non-responders i.e., 408 

and the final sample size= 2717+408= 3125 

rounded off to 3200. The 62 villages in the 

study area were line-listed and 31 villages were 

selected through simple random sampling using 

a lottery method to cover fifty percent of the 

villages. The sample size of 3200 was divided 

equally among the 31 villages that is 3200/31 

=103.2 rounded to 104 subjects per village. A 

simple random sampling technique was fol-

lowed for the selection of the villages and mul-

ti-stage sampling for the selection of house-

holds in the village. The center of the vil-

lage, road, side of the road, direction of sur-

vey and the first household to be surveyed 

were randomly selected. The adjacent house-

hold was subsequently surveyed and contin-

ued until the required sample size was met 

(some villages had more than 104 individu-

als surveyed, and the last household visited 

had more individuals). Finally, a total of 

3356 individuals were surveyed from 720 

households. All the members of the house-

hold who gave consent to participate in the 

study were included. Information about den-

gue and chikungunya disease in the past year 

was obtained and the medical records were 

checked for confirmation. While severely ill 

subjects and cases with no medical records of 

dengue/chikungunya were excluded. 

A free mobile data-gathering platform called 

Epicollect 5 (version 4.2.0) was used for the 

collection of data from an adult responsible 

respondent and entries were geotagged by add-

ing locations (9). GPS coordinates were collect-

ed in front of the households using smartphones 

and spatial mapping was conducted using the 

quantum geographic information system (QGIS) 

(10). 

The data was analyzed using R studio (ver-

sion 1.1.463) and R commander statistical pack-

ages (11). Shapiro-Wilk test was used to test 

the normality of data. Frequencies, percentages, 

and proportions were generated for the differ-

ent variables, and the Z test was applied. The 

association between dengue and chikungunya 

disease and background variables such as gen-

der, education, occupation, religion, type of fam-

ily, and socioeconomic status was measured 

using univariate and multivariate logistic re-

gression. Odds ratios, adjusted odds ratios, and 

confidence intervals were computed. The stand-
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ard of living Index (SLI) scale was used for so-

cio-economic status classification of cases (12). 

Ethical clearance was obtained from the in-

stitutional ethics committee ref no.: IEC/d-103/ 

2019. ICMR guidelines for research studies were 

followed. Signed informed consent from the 

subjects and confidentiality of data was main-

tained. The study was conducted during the 

covid19 pandemic following all Covid Appro-

priate Behavior. 

 
Results 
 

A total of 3356 subjects were surveyed, 

1675 (49.9%) were males and 1681 (50.1%) 

were females. The median age of the sub-

jects was 30 (Interquartile range: 18, 45). The 

majority 2924 (87.1%) of the study subjects 

were Hindus, 21.7% were educated up to High 

school, 39% were employed, 64.1% of sub-

jects belonged to nuclear families, 80.8% of 

them were residing in pucca households and 

72.8% of households belonged to high soci-

oeconomic status as per SLI.  
 

Prevalence of Dengue and Chikungunya 

A total of 108 (3.2%) subjects had a his-

tory of febrile illness. The majority 38 

(1.13%) [95% CI (0.77–1.49)] were dengue-

confirmed cases and only l chikungunya-

confirmed case. Overall, the prevalence of 

confirmed dengue and chikungunya cases 

together was 39 (1.16%) [95% CI (0.80–

1.52)]. 6 (0.18%) of them were diagnosed with 

COVID-19 and the remaining cases were due 

to other causes of fever. There was no cross 

infection among dengue, chikungunya and 

COVID- 19 cases. 

Out of the 38 dengue cases, the majority 

of cases (44.7%) were in the age group of 20–

39 years, followed by 8 (21.1%) cases in the 

age group of 40–59 and least 2 (5.3%) was 

observed in the age group ≤5 years as depict-

ed in Table 1. The youngest case was 2 years old 

and the oldest was 70 years. The median age was 

28 years (Interquartile range: 19.5,40). 27 (71%) 

cases were males and 11 (29%) were females.  

The proportion of dengue cases reported was 

1.61% and 0.6% in males and females respec-

tively (Z= 2.6215, P= 0.0088). 10 (26.3%) cases 

were educated up to high school followed by 

8 (21.1%) primary school and at least 2 (5.1%) 

were preschool children. 7 (18.4%) each were 

semi-skilled workers and homemakers. Maxi-

mum 29 (76.3%) cases were Hindus followed 

by 8 (21.1%) Muslims and at least 1 (2.6%) 

Christian. 15 (39.5%) cases belonged to nu-

clear family and 14 (36.8%) belonged to joint 

family. 30 (78.9%) belonged to high SLI and 

8 (21.1%) belonged to medium SLI. 35 (92.1%) 

resided in pucca households and 3 (7.9%) in 

semi-pucca households. A maximum of 29 

(1.51%) cases sourced their water from public 

sources and 9 (0.5%) from private sources (Z= 

2.8106, p= 0.0049). 

All 38 (100%) dengue cases had reported 

fever, 31 (81.6%) had myalgia, followed by 

21 (55.3%) arthralgia, 19 (50.0%) headache, 10 

(26.3%) retro-orbital pain and 5 (13.2%) pho-

tophobia. There were no cases of hemorrhagic 

manifestations. The majority of 26 (68.5%) den-

gue cases were treated on an outpatient basis, 

19 (70.4%) at private healthcare facilities and 

7 (63.7%) at Government health facilities (Z= 

3.6707, p= 0.0002). 12 (31.5%) cases required 

admission for treatment, 4 (36.3%) cases were 

admitted to a Government health facility, and 

8 (29.6%) cases in private health care facility.  

There was only 1 confirmed case of 

chikungunya reported. The case was a 30-year-

old female, educated up to high school, Hindu 

by religion, nuclear family, and belonging to 

medium SLI. The symptoms observed were fe-

ver, severe joint pain, and headache. The case 

was treated at a Government health facility as 

an in-patient. 

By univariate logistic regression analy-

sis, gender and water source were found to 

be statistically significant as depicted in Ta-

ble 2. Finally, to assess the overall effect of 

variables on dengue and chikungunya status, 

the Binominal Logistic Regression Model was 

http://jad.tums.ac.ir/
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applied [Akaike Information Criterion (AIC)-

416.56]. It was observed that the risk of den-

gue and chikungunya was found to be signif-

icantly associated with gender [AOR= 2.2, 

95% CI (1.1–4.5)] and use of public water 

source [AOR= 2.8, 95% CI (1.3–5.9)]. 

GPS and QGIS were used to spatial map 

dengue and chikungunya cases in the study ar-

ea as described in Fig. 1. The red dots indicate 

dengue cases and the blue dot represents the 

chikungunya cases. It was observed that den-

gue and chikungunya cases were uniformly 

distributed across the study area and no clus-

tering of cases in one area. 

  
Table 1. Age and sex-wise distribution of dengue cases (n=38), Bangalore district of India, 2020 

 

Age (in years) Male Female Total 

1–4 2 (07.4) - 2 (5.3) 

5–9 4 (14.8) - 4 (10.5) 

10–19 2 (07.4) 2 (18.2) 4 (10.5) 

20–39 10 (37.0) 7 (63.6) 17 (44.7) 

40–59 6 (22.3) 2 (18.2) 8 (21.1) 

≥ 60 3 (11.1) - 3 (7.9) 

Total 27 (100.0) 11 (100.0) 38 (100.0) 

 

(Figures in parenthesis indicate percentages) 

 
Table 2. Univariate analysis of dengue/chikungunya cases and sociodemographic characteristic (n=3356), Bangalore 

district of India, 2020 
 

Variable Dengue Odds Ratio 95% CI P value 

No Yes 

Age > 20 years 2418 (72.9) 29 (74.4) 1.0 [0.5–2.2] 0.8 

Children/ adolescent 899 (27.1) 10 (25.6) - - 

Gender Female 1669 (50.3) 12 (30.8) - - 

Male 1648 (49.7) 27 (69.2) 2.2 [1.1–4.5] 0.01 

Education Middle/ High School 1631 (49.2) 14 (35.9) 0.1[0.05–0.65] 0.07 

Children/ Primary School 699 (21.1) 10 (25.6) 0.3 [0.08–1.1] 0.05 

Illiterate 64 (1.9) 3 (7.7) - - 

Religion Hindu 2894 (87.2) 30 (76.9) 0.4 [0.2–1.0] 0.06 

Muslim/ Christian 423 (12.8) 9 (23.1) -  

Type of family Nuclear 2131 (64.2) 16 (41.0) 0.5 [0.2–1.2] 0.1 

Joint 630 (19.0) 14 (35.9) 1.6 [0.6–3.9] 0.2 

3 Generation 556 (16.8) 9 (23.1) - - 

SES High 2565 (77.3) 30 (76.9) 0.9 [0.4–2.0] 0.8 

Medium/Low 752 (22.7) 9 (23.1) - - 

Type of household Pucca 2675 (80.6) 36 (92.3) 2.8 [0.8–9.3] 0.07 

Kaccha/Semi-Pucca 642 (19.4) 3 (7.7) - - 

Type of roof Cement roof 2376 (71.6) 28 (71.8) 1.0 [0.5–2.0] 0.9 

Thatch/Sheet roof 941 (28.4) 11 (28.2) - - 

Type of wall Brick with cement 3170 (95.5) 38 (97.4) 1.7 [0.2–12.9] 0.5 

Brick with mud 147 (4.5) 1 (2.6) - - 

Water source Private 1513 (45.6) 9 (23.1) - - 

Public 1804 (54.4) 30 (76.9) 2.8 [1.3–5.9] 0.007 

 

(Figures in parenthesis indicate percentages) 
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Fig. 1. Spatial distribution of dengue and chikungunya cases in the study area. 

 

(The yellow shaded area is the study area as depicted in the map.) 

 
Discussion 
 

As per the National Vector Borne Disease 

Control Program (NVBDCP) estimates, dengue 

prevalence was estimated to be 0.2% and an-

other researcher had reported 1.8% in Delhi 

which is lower and higher than the present study 

findings (13, 14). The prevalence of dengue was 

estimated to be 9.4% in Sudan and 9.5% in 

Tanzania higher than observed in the present 

study (15, 16). These differences in reporting of 

cases could be explained due to different study 

settings, different study periods, and differences 

in sampling techniques and may be due to covid 

19 pandemic. Only confirmed dengue cases were 

surveyed in the current study and asymptomatic 

cases may have been missed and may not have 

got tested due to covid 19. Pandemic-associ-

ated lockdowns could have influenced the num-

ber of cases reported because of a reduction in 

the movement of people and the non-availa-

bility of regular healthcare services. However, 

the local health authorities reported only 3 cas-

es during the same period indicating under-re-

porting of cases.  

Chajhlana SPS et al. (17) and Dutta et al. 

(18) had shown that more males were affected  

 

 
similar to the findings of the present study. In 

a study conducted by Balasubramaniam et al. 

(19), fever was the most common symptom ob-

served similar to the present study. The major-

ity (85%) of cases belonged to the Hindu reli-

gion by Fayaz Ahammad et al. (20) similar to the 

present study. Mishra et al. (21) observed 68.3 

% belonged to the nuclear family is in discord-

ance with the present study. In a systematic re-

view by Mulligan et al. (22) nine of the 12 stud-

ies showed dengue is associated with low so-

cioeconomic status. This is in discordance with 

the present study findings and could be due to 

the different scales used to capture socioeconom-

ic status. Dengue outbreak has been linked with 

household structure. A multicentric study by 

Garga et al. (23), suggested associations with 

household water storage/supply and type of 

housing with dengue, and Schimidt et al. (24) 

in Vietnam reported that households with no tap 

water had a peak in dengue fever rates similar 

to findings of the present study. 

Lack of a reliable water source in the im-

mediate vicinity of a household requires stor-

ing of water for convenience and in anticipa-
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tion of shortages, providing breeding sites for 

mosquitoes. The most common clinical symp-

toms reported were fever (99.1% to 100%), my-

algia (65–70%), headache (55.5%), nausea (39.1 

%), skin rash (53.6%), mucocutaneous hemor-

rhagic manifestations (58.2%), and ocular pain 

(20%) in some other studies, similar to the find-

ing of the present study (25–28). However, stud-

ies from other parts of India had clinical presen-

tations that were different (19, 29). 77.7% of the 

affected persons sought treatment from private 

clinics and 18.4% took treatment from the Gov-

ernment health setup (30). The cases preferred 

visiting the private health care provider and these 

cases are not reported to the local government 

health care provider.  

Chikungunya prevalence was reported to 

be between 4.2–7.5% in Tanzania (31, 16). The 

low prevalence in the present study could be 

attributed to small sample size, geographical lo-

cation, less awareness about the disease, asymp-

tomatic, atypical presentation, diagnostic tests 

not being sensitive enough to pick up the dis-

ease, and disease actually having a low preva-

lence.  

Spatial analysis is vital in mapping the 

spread of various diseases and assists in policy 

making, especially in the era of the COVID-

19 pandemic. The spatial variations through 

QGIS was shown in temporal trends of dengue 

incidences in Tamil Nadu (32). Animal bites 

were mapped through GPS and google earth 

(33). A GIS-based malaria information system 

was used in South Africa for appropriate ma-

laria control measures (34). QGIS, GIS, and 

other software have been used for mapping, 

forecasting, and disease prevention and con-

trol measures. QGIS mapping of dengue and 

chikungunya by the health authorities will help 

to identify gaps and plan for appropriate pre-

vention and control strategies. Limitations – 

Recall and Information bias about fever epi-

sodes, dengue, and chikungunya disease by 

the subjects or cases. The survey was conducted 

during the COVID-19 pandemic, and the results 

obtained may or may not be the true estimate. 

Conclusion 
 

The prevalence of Dengue and Chikungu-

nya was found to be 1.1% [95% CI (0.77–149)] 

and 0.02% [95% CI (0.00–0.09)] respectively. 

The burden of dengue and chikungunya is un-

derreported, and the surveillance system needs 

to be strengthened in the rural area. Behavior-

al change and communication (BCC) strate-

gies by the concerned authorities to increase 

awareness regarding Dengue and Chikungu-

nya for prevention and control of the disease. 

QGIS can be used to spatial map the cases, 

identify clusters, and microplanning of con-

trol measures. 
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