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Abstract 

Background:In Indonesia, there has been a change in the age group of dengue hemorrhagic 
fever (DHF) patient population from children to adults since 1998. It raises the suspicion that an 
infection occurs not only in residential area but also from other places as a result of human 
mobility. Research on the role of people mobility as a risk factor for dengue incidence yielded 
different results. This study aims to reveal the relationship between human mobility and the 
incidence of dengue. Method: This is a case-control study that involved 276 respondents; 138 
were sufferers (case group) while the other 138 respondents were non-sufferers (control group). 
The sample size was determined by using purposive sampling. Patient’s data and their 
addresses were obtained from Sleman Regency Health Office while the control group was 
patient’s neighbors. The people mobility data were obtained by conducting questionnaires that 
were divided into three categories, namely low, moderate, and high for commuting mobility and 
two categories, namely traveling outside and inside province for circular mobility. Chi-square 
analysis was used to determine whether mobility was a risk factor for DHF. Results:The result 
showed that commuting mobility was correlated with the DHF incidence (p=0.001) where the 
high mobility of 3.169 times raised the risk of DHF incidence (OR 3.169; 95% CI: 1.690-5.944) 
more than the low mobility. However, the DHF incidence was not correlated with moderate 
mobility (p=0,821). Furthermore, traveling outside the Yogyakarta Province reduced the risk by 
6.175 times than non-traveling activity (p=0.000; OR 6.175; 95% CI: 2.759-13.822). 
Conclusion: The commuting mobility outside the village is a risk factor of DHF. Meanwhile, 
traveling outside Yogyakarta Province did not cause any risk for DHF and it instead tended to 
reduce the risk. 
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1. Introduction 

Since 1998, there has been a change in the age group of dengue hemorrhagic fever 

(DHF) patient population from children to adults in Indonesia (1) and in Thailand (2). This 

phenomenon raised the suspicion that infection occurs not only in residential home but also 

in other places.  Thus, there is a possibility of population mobility being a risk factor DHF. 

High human mobility will increase the spreading of dengue fever either from human or 

vector (3). 

Some studies showed that there was basically a role of human mobility in the incidence 

of dengue, but the results varied between regions. Research in Australia showed that 

mobility influenced the incidence of DHF(4). 

Meanwhile, research in Singapore showed that the incidence of DHF was not affected 

by migrants from other dengue-endemic countries. Rather, it was considered as the impact 
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of urbanization and population growth (5). Research in Pakistan showed that during the 

transmission season, people who had high mobility were at risk of getting infected with 

dengue (6). Research in Brazil showed that population mobility was related to the incidence 

of DHF not only during holiday or vacation but also during regular commuting mobility (7). 

The result of the research above showed that types of mobility were associated with 

dengue occurrences whose causes varied in different regions. Although the traveling 

distance differs between regions, traveling to areas of higher endemic can affect the 

incidence of dengue both originating from abroad and between endemic areas within one 

country. The aspect of time during the traveling season is also important to consider in 

identifying the influence of mobility on the incidence of dengue. 

Most people who are involved in  commuting mobility aretraders(8), employees(9), and 

students(10).There were 14.56% of workers in Sarbagita (Denpasar, Bali, Gianyar, and 

Tabanan) in 2014 who worked outside their regency and and commuted to their workplace 

(11). Meanwhile, most students in Ecuador did passive commuting mobility by cars (12). 

There is no research on student commuting mobility behavior in Indonesia yet.  

Sleman Regency is part of Yogyakarta Province which has relatively high dengue 

cases. It ranked third after Bantul Regency and Yogyakarta City in 2017 with 427 cases (13). 

Time-series observation on the incidence of dengue in Sleman in 2008-2013 showed 

fluctuating yet increasing trend (14). Commuting mobility might play a role in dengue 

incidence in Sleman Regency considering that Sleman Regency is adjacent to the highest 

endemic area of dengue in Yogyakarta Province, namely Yogyakarta City. It is a destination 

for job seekers and students in the surrounding area including Sleman Regency. Therefore,  

commuters have a high possibility to get  infected with dengue  from Yogyakarta City. 

This study aims to analyze the relationship between the mobility of people and the 

incidence of dengue through a case-control study. This study used a variable distance from 

residence to workplace or school as a variable that represented a person's commuting 

mobility. The farther the distance between the house and the workplace or school inside 

Yogyakarta Province is, the higher the score will be. Traveling outside Yogyakarta Province 

is included in the category of circular mobility, not commuting mobility.The results of the 

study are expected to provide information about the role of the population’s daily mobility in 

the incidence of dengue especially in Yogyakarta Province. By knowing the role of 

commuting mobility in the incidence of dengue, efforts can be made to reduce the risk of 

dengue infection for commuters.  

 
2. Methods 

This study is an observational research using a case-control design with the sufferer 

and non-sufferer of dengue hemorrhagic fever as the subjects. We used purposive 

sampling method and formula of Lemeshow, 1997 to determine the sample size.  This study 

involved 276 respondents; 138 respondents were sufferers as the case group, and 138 

respondents were non-sufferers as the control group. Patients were determined based on 

the names and addresses of patients on the DHF record from the District Health Office of 

Sleman and  the data from Puskesmas. The secondary data in the District Health Office and 

Puskesmas were obtained from the reports of residents with evidence of diagnosis from the 

hospital where the patient was being treated. The diagnosis of DHF was taken from the 

WHO (1997 ) where patients were diagnosed based on the increase in hematocrit >20% 

with thrombocytopenia (<100,000/mL). 

The sufferers-respondents’ data were obtained from the record  of DHF patients in 

2013 from Sleman Regency Health Office. Patients with unclear addresses were excluded 

from the participant selection. The control group was the neighbors of the suffering patients 

who had almost similar characteristics. The participants livein Gamping and Godean sub-

district of SlemanRegency, Yogyakarta, Indonesia. Gamping sub-district represented urban 
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dengue-endemic areas, while Godean sub-district represented the sub-urban dengue-

endemic area. 

Based on the length of time, mobility is divided into two categories including 

permanent and temporary or circular mobility. The mobility defined in this study is both 

commuting and circular mobility. Commuting mobility is represented by the range of the 

distance between residential home and the workplace or school while circular mobility is 

represented by traveling outside the Yogyakarta Province. The data on commuting mobility 

and circular mobility were obtained from questionnaires and then divided into three 

categories namely low, moderate, and high mobility. Low category is when the respondent 

does not have a daily routine outside the house such as housewives, pensioners, and 

toddlers who have not attended school. Medium category is when the respondent has a 

daily routine outside the house but still inside the village. Meanwhile, high category is when 

the respondent has daily routine activities outside the house particularly outside the village.  

Daily activities outside the house were represented by working and school activities 

.Therefore, the address of the school or workplaceis were required to get the information 

regarding the mobility category. The circular mobility in this study is represented by traveling 

outside Yogyakarta Province. Traveling outside Yogyakarta Province was included in the 

study to demonstrate the potential of getting infection from outside Yogyakarta Province. 

The research was approved by the Health Research Ethics Commission of the 

Faculty of Medicine and Health Sciences, Muhammadiyah University Yogyakarta as proved 

by letter no. 466/EP-FKIK-UMY/XI/2015. We also obtained a permit from the Sleman 

Regency Government (letter no. 070 / Bappeda / 3703/2015) in collecting the necessary 

data. 

 
3. Results and Discussion 
3.1 Results 

The total participants in this study were 276 people where the case and control group 

consisted of 138 participants respectively. Table 1 describes the characteristics of 

respondents based on gender, age, and activity status. Table 1 shows that there were more 

male DHF sufferers than female DHF sufferers (60.1%). In terms of age, DHF attacked 

adults (52.9%) more than children (47.1%), and there was no incidence of dengue in the 

age of >50-year-old group. In terms of activity status, dengue sufferer was more common in 

students (66.7%).  

 
Table 1.Distribution of Respondents in Sleman Regency Based 

Category 
Case Control 

Frequency (%) Frequency (%) 

Sex   

Male 83 (60.1) 53 (39.1) 

Female 55 (39.9) 84 (60.9) 

Age   
≤15 year 65 (47.1) 63 (45.7) 
15-50 year 73 (52.9) 75 (54.3) 
>50 year 0 0 

Activity   
Student  92 (66.7) 85 (61.6) 
Worker 35 (25.4) 28 (20.3) 
Unemployed 11 (7.9) 25 (18.1) 

 

The analysis bivariate shows that there was a significant difference between the high 

mobility and the low mobility (p = 0.001) where high mobility had as much as 3.169 

(OR3.169; 95%CI:1.690-0.499) compared to low mobility. However, high mobility was not 

significantly different compared to moderate mobility(p=0.821). (Table 2). 
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The result of the analysis shows that traveling outside Yogyakarta Province could 

reduce the risk by 6.175 times than not traveling outside Yogyakarta Province (p=0.000; OR 

6.175; 95% CI: 2.759–13.822). Based on the data from the questionnaire, the destination 

travel out of Yogyakarta Province included various cities in Indonesia.(Table 2). 

 
Table 2.The result of analysis bivariate of commuting mobility and circular mobility in Sleman 

Regency Yogyakarta Province Indonesia 
 

Category 
DHF 

N 
p-

value 
OR (95%CI) Yes No 

n % n % 

Commuting Mobility 

Low Mobility 18 13.04 46 33.33 64 0.001 3.169 
(1.69-5.944) 

 
Moderate Mobility 29 21.01 21 15.22 50 0.821 

0.930  
(0.494-1.749) 

High Mobility 91 65.94 71 51.45 162 Comparator 

Circular Mobility 

Traveler outside 
province 
Non-traveler outside 
province 

8 
 

130 

5.80 
 

94.20 

38 
 

100 

27.54 
 

72.46 

46 
 

230 
0.000 

6.175 
(2.759-13.822) 

3.2  Discussion  

The distribution of dengue patients based on sex, age, and activity shows that most 

dengue sufferers were male (60%) in productive age (16-50 years; 52.9%) and those whose 

profession were students (66.7%). The data does not show significant differences from the 

result of research on dengue infection based on gender in Bali (16). Furthermore, the 

research conducted in China showed that there were slightly more DHF cases in males 

than in females (17). However, studies in Taiwan, based on 2007-2011 data, showed that 

the incidence of DHF in women was slightly higher (51.3%) than men (48.7%)(18). 

In terms of age, people in productive age were more infected with dengue. It is likely 

because the mobility of the productive age group is higher than children or elderly people. 

The increase in the percentage of DHF adult patients in is probably related to the possibility 

of the role of high mobility in productive-age people (19). The most common type of activity 

in DHF patients in this study was school activity (66.7%)(Table 1). This result indicates that 

commuters whose frequent activity is going to school are the group that needs more 

attention in the effort of preventing the spread of dengue disease especially in Sleman 

Regency. 

This study suggests that commuting mobility is a risk factor for dengue incidence in 

Sleman by using case-control study. People who have daily routine activities outside the 

house particularly outside the village (high commuting mobility) have a risk of 3.169 times 

greater than people who do not. In this study, high commuting mobility represents the 

activities outside the territory of the village from 6 to a maximum of 24 hours such as 

activities related to work or school. These results suggest that the possibility of dengue 

infection occurs not only at home but also at school or workplace. The data from the 

interview show that 37.54% of  commuters go to work or school in Yogyakarta City. This is 

in line with another study which stated that people in productive age commute to school (20) 

or work (21). Yogyakarta City was the highest endemic area in Yogyakarta Province in 2016 

(341.97/100,000 population)(13) and that  commuters were most likely infected with dengue 

originating from Yogyakarta City.  

Studies on the relationship between the mobility of people and dengue incidents have 

shown consistent results. Telle et.al. showed a similar result where mobility was a risk factor 

for the occurrence of dengue in India (22), in Singapore by Struchiner (5), and also in 
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Indonesia especially in Tangerang by Siregar (23). However, these studies did not specify 

the type of mobility. 

The result of this study shows that circular mobility has a negative correlation with 

dengue incidence. People who do not travel outside the Yogyakarta Province is at the risk 

of dengue by 6.175 times than those who do. It indicates that the incidence of dengue in 

Sleman Regency did not come from outside the province but originated from other regions 

within Yogyakarta Province. This result is similar to the results of the research in Singapore 

which revealed that the incidence of DHF was not related to the number of foreigners from 

dengue-endemic areas outside Singapore (5).  Meanwhile, research in China found that 

urban villages were considered as the center of the spread of Dengue Fever (DF) where the 

dengue cases came in and out of the area during an epidemic (24). In this case, Sleman 

Regency might get the infection of DHF from Yogyakarta City as most of the Sleman 

Regency areas are agglomerations of Yogyakarta City.  

The evidence showing that commuting mobility influences the incidence of dengue in 

Sleman Regency while circular mobility is negatively correlated with DHF reinforces the 

idea that interregional influences within Yogyakarta Province may cause the incidence of 

dengue in Sleman Regency. In other words, as the data shows that 43.68% of high mobility 

respondents commuted to Yogyakarta City, the possibility of dengue cases in Sleman 

Regency is considered to be originating from Yogyakarta City. However, this still needs 

further research on the study of spatial correlation. 

This study identified the commuting mobility based on daily activities and circular 

mobility including traveling activities outside Yogyakarta Province. Data were obtained 

through questionnaires, and we did not use a spatial approach. However, the results of this 

study have contributed to enriching the information that commuting mobility increases the 

risk of dengue fever while circular mobility outside Yogyakarta Province reduces the risk of 

dengue in Sleman Regency. Thus, the results of this study contribute to providing essential 

information in the efforts to reduce the risk of commuters from getting infected by dengue. In 

addition, it is necessary to conduct further research in the direction of population mobility by 

using a spatial approach. 

 
4. Conclusion  

It can be concluded that daily routine activities outside the house such as traveling 

outside the village increase the risk of dengue infection while traveling outside Yogyakarta 

Province reduces the risk of dengue infection in Sleman Regency. Furthermore, commuting 

mobility which is the main risk factor for a dengue infection is likely related to school 

activities. 
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