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ABSTRACT 
 

 Dengue Fever (DF) outbreaks are increasingly common globally and put great burden 

on economy and health services. The incidence of disease has been on high level in the 

last decade in Pakistan. The emerging and re-emerging behavior of Vector-Borne 

Diseases (VBDs) poses a serious health problem. The approach of Integrated Vector 

Management (IVM) strategy for combating VBDs transmission involves entomological 

knowledge, technical, infrastructure capacity, systems facilitating stakeholder 

collaboration, policy and Legislative framework is recommended by the World Health 

Organization (WHO).  
 

 The research work is carried out to study impact of enforcement of dengue 

regulations during 2012 to 2017 in Cantonment Town, Lahore. The correlation of 

independent variables of Notices, FIRs impact was studied with dependent variables i.e. 

No. of Patients and Larva found. The study shows that legislation has impact on 

substantial control in spread of the disease. The linear regression model curve between 

enforcement variables and disease burden control indicated that a dramatic increase in the 

number and frequency of outbreaks followed in 2016 due to unattended surveillance and 

legal actions in past years. The study indicated the correlation of disease with income 

levels, age group, private businesses and with education level of surveyed population. 

Generally younger people with age up to 35 had better knowledge of laws about mode of 

disease transmission and good practices about monitoring for potential breeding sites and 

breeding container elimination. It is found that legislation also plays a pivotal role in 

changing people behavior to adopt vector control measures. 
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INTRODUCTION 
 

 Dengue Fever (DF) is a vector- borne disease caused due to bite of mosquitoes known 

as Aedes agypti and Aedes albopictus. There’re more than 3500 mosquito species among 

which anopheles, aedes and culex are most commonly found in the living environment 

(Seufi and Galal, 2010). Aedes mosquitoes are highly invasive and can survive almost 

any climatic conditions. Epidemics like dengue fever are spreading currently in sub-

continent due to climatic and weather season changes (Haque et al., 2012). The breeding 
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places for Aedes aegytpi and Aedes albopictus are found in natural and man-made 

environment. Sustainable environmental management plays vital role in control of VBDs. 

Climate change is also major cause of spread of the public health diseases. Malaria, 

dengue, polio, naegleria and Congo viruses or such other epidemics require proper 

environmental management to contain these diseases. Internationally health regulations 

are made as legislative frame work to control the disease and mobilize community. The 

study looks into the legislation made in Punjab, Pakistan and its impact on disease and 

vector control in Cantt Town, Lahore. 

 

LITERATURE REVIEW 
 

 Dengue virus is flavi-virus which is spread up due to bite of Aedes mosquito. 

Governments have to strengthen their vector control program elements based on policy 

and legislations for epidemics prevention and control (Chanda et al., 2017). Pakistan is 

one of the Southeast Asian countries where dengue vector program is running 

successfully since 2011 by implementing three major measures. These three measures are 

reduction of Aedes aegytpi population by surveillance, community education, and law 

enforcement. The Epidemic Diseases Act, 1958 (West Pakistan Epidemic Diseases Act, 

1958) was enacted to control the propagation of dengue vector and, consequently, dengue 

had been contained. Due to certain governance issues it is necessary to check out come of 

regulations (Manzoor et al., 2016). Vector-borne diseases (VBDs) are the main concern 

in urban areas. Malaria, dengue fever and naegleria spread due to improper 

environmental management. Climate change and urbanization are among the major 

causes for the spread of the vector-borne diseases. However, this is the challenge for 

Pakistan that has been moving toward decentralization the problems have surfaced at all 

levels regarding public health issues. The legislation and education can play major role to 

maximize general public participation (Caicedo et al., 2017). Internationally health 

regulations are made to main sustainability of environmental management to prevent and 

control epidemic diseases. Australia, Sri Lanka, Singapore and India have made 

regulations to control the dengue fever epidemics. 

  

MATERIALS AND METHODS 
 

Study Area 

 Lahore Cantonment is a garrison located in Lahore, Punjab, Pakistan. Although the 

cantonment is located within Lahore City District, it is an independent municipality under 

control of the Military Lands. Maximum numbers of dengue patients arise from the town. 

The population of Cantt Town is estimated at 838423. Cantt Town consists of following 

three major areas:  

1. Lahore Cantonment Board (LCB) 

2. Walton Cantonment Board (WCB) 

3. Defense Housing Authority (DHA) 
 

Data Base 

 Secondary data is collected for enforcement measures and primary data collected by 

interviews from the people.  
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Independent Variable 

 Enforcement: Firs Information Reports (FIRs), Notices 
 

Dependent Variables 

1. No. of Confirmed Patients 

2. Outdoor Larva Found 
 

Sampling Design 

 The study used quantitative, qualitative and descriptive methodology. A structured 

questionnaire developed and used to interview key stakeholders in Cantt Town of district 

Lahore selected for enforcement of dengue regulations from year 2012 to 2017.  
 

Unit of Analysis 

 Cantt Town, District Lahore, Punjab, Pakistan. 
 

Data Collection Method 

 Secondary data has been taken from District Lahore Cantt Town Health Office and 

from field surveys. 
 

Population Sample 

 Total 539 residents invited for study. After informing about study 376 showed 

willingness to participate in study. 
 

Participants Description 

 Participants in sample surveys and related data collection exercises were given 

sufficient details on the research in question as to allow them to make an informed 

decision to participate or not in a research study. 

• Total subjects n= 539 

• Respond n=376 

• Not Respond n=163 
 

 The data collection was completed through face-to-face interviews and telephonic 

interviews conducted by using questionnaire. 

• Face-to-face interviews n=225 

• Telephonic interviews n= 151 

 

 
 

Fig. 1: Description of Interviews Participants:  

Number of Participants & Percentage of Participants 

Face-to-

face 

interviews, 

225, 60%

Telephonic 

interviews, 

151, 40%
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Data Evaluations & Statistical Analysis 

 In the study modified Ross-Macdonald model is used assuming that mosquitoes have 

constant activity for 6 years, four potential counter measures assessed: (1) FIRs,  

(2) Notices (3) Arrest (4) Premises seal. All collected information was introduced and 

records were double-checked. Statistical analysis was performed using and Statistical 

Package for Social Sciences 19.0 (SPSS, Inc., Chicago, IL, USA). Answers obtained 

from the questionnaire were recorded to obtain other categorical variables linked. 

Comparisons of percentage and distribution between socio-demographic groups have 

been done with normal distribution Skewness test. Linear regression models performed to 

explore Regulation factors on disease burden and outdoor larva prevalence. 

 

4. RESULTS & DISCUSSION 
 

 Three major factors have been taken into study for impact of Legislation on disease 

and vector burden: 

1. Impact of First Information Reports (FIRs) on Disease and Vector Burden 

2. Impact of Notice issued on Disease and Vector Burden 

3. Integrated approached and perception and behavior modification (n=376 

participated in past faced dengue regulation procedure). 

 

Table 1 

Enforcement, Larva and Patients Data 

S# Year Patient Larva Notice FIR Arrest Seal 

1 2017 7 219 545 144 23 9 

2 2016 274 178 685 96 6 3 

3 2015 4 143 317 55 2 1 

4 2014 1 135 374 118 12 10 

5 2013 10 105 474 87 26 13 

6 2012 8 94 632 39 17 10 

 

 Table 1 gives the enforcement data, disease and vector burden details from the year 

2012 to 2017. 
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Fig 2: Representation of Impact of FIRs on Disease and Vector Burden 

 

 

 
 

Fig 3: Representation of Impact of Notices on Disease and Vector Burden 

 

 Linear regression models are drawn for the data analysis of enforcement variables.  
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Fig. 4: Regression Model of Impact of First Information Reports (FIRs)  

on Disease Burden 
 

 Graph shows that dengue fever patients have been in control for the year 2012 to 

2017 except the peak in 2016. Peak in 2016 is due to the non-implementation of the 

dengue regulations in Defence Housing Authority (DHA) area. In 2017 maximum 

numbers of FIRs have been done and also number of patients decreased. It showed a 

significant relationship between the enforcement and the disease burden. The disease 

burden increased due to less number of FIRs but it decreased when FIRs were increased. 
 

Regression Model of Impact of Notice Issued on Disease Burden 
 

 
 

Fig. 5: Description of Regression Model of Impact of Notice issued on Disease 

Burden 
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Regression Model of Impact of Firs on Outdoor Larva 

 

 
 

Fig. 6: Description of Regression Model of Impact of FIRs on Vector Burden 

 

 
Regression Model of Impact of Notice Issued on Outdoor Larva 

 

 
 

Fig. 7: Regression Model of Impact of Notice issued on Outdoor Larva 
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 Results of data of 2012, 2016 and 2017 showed highest number notice issued trend 

and 2015, 2014 and 2013 showed lowest number of notice issued trend. The years 2014, 

2015 and 2017 have lowest disease burden trends and similarly 2016 >2013>2012 has 

highest disease burden trends. The legal framework indicates that the approach to the 

dengue epidemic should be an intersectoral response. The linear regression model curve 

indicates that a dramatic increase in the number and frequency of outbreaks followed in 

2016 due to unattended surveillance and legal actions in past years. This result of study 

engages with the aforementioned discussion from a legislative perspective and 

underscores a strong relationship between health legislations, public law and the 

underlying systemic problems impacting the dengue epidemic promoting factors.  
 

 The purpose of legislation is to ensure compliance with advices/messages to speed up 

behavioral changes. However, it alone is not the solution. Nevertheless, legislation has its 

place in dengue control for the recalcitrant or those who pay lip service only, especially 

after repeated reminders and efforts to educate them.  
 

Impact of Legislation Framework on behavioral Modification Intervention for 

Dengue Prevention and Control 
 

Table 2 

Socio-Demographic Characteristics 

Economic Status Frequency Percent 

Low (<500 Rs/day) 56 14.9 

Medium (<1000 Rs/day) 105 27.9 

High (>1000 Rs/day) 215 57.2 

Total 376 100 

Less<35 185 49.2 

Less<50 163 43.4 

>50 28 7.4 

Total 376 100 

Private business Owners 295 78.5 

Government, Semi Government Employee 81 21.5 

Total 376 100 

Illiterate 72 19.1 

Primary 184 48.9 

Metric 61 16.2 

Graduate 25 6.6 

Post graduate 34 9 

Total 376 100 
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Table 3 

Vector Control Measure on basis of Age Groups 

Vector Control Measure 
Age Groups (Frequencies) 

Less<35 Less<50 >50 

Fumigation 25 32 7 

Liquid Spray 97 72 14 

Breeding container Elimination 56 49 5 

Others 7 8 2 

 

 
Fig. 8: Vector Control Measure on basis of Age Groups  

 

Table 4 

Vector Control Measure on basis of Educational Status 

Vector Control Measure 

Educational Status (Frequencies) 

Illiterate Primary Metric Graduate 
Post 

Graduate 

Fumigation 13 44 19 2 3 

Liquid Spray 51 112 34 6 5 

Breeding Container Elimination 7 21 5 17 26 

Others 1 7 3 1 0 
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Fig. 9: Vector Control Measure on basis of Educational Status 

 

 In total 376 subjects measures against the vector control follow the trend Breeding 

container elimination, 49.5% > Liquid Spray 46 %,> Fumigation, 2.9%, > others, 1.6 in 

other activities includes the Neem tree leave and seed boiled sprayed. Breeding container 

elimination showed an eco-sustainable aspect and environmental friendly. Monitoring for 

potential breeding site found following trends Weekly surveillance 37.8% > Twice 

Weekly surveillance 32.4%> Monthly surveillance 8.8%>After 2 Weeks surveillance  

7.2 >Daily surveillance, 9.3%>Others 4.5 in other category as their premises opened at 

certain period of time related to businesses and services. Action applied to Control 

Mosquitoes found following trends Remove the Container 75.3%>Cover the Container 

16%>Physically Manipulate Container  8.8%. Container removal and Cover the Container 

showed behavior modification by legislation.  
 

 A comprehensive approach to achieving and sustaining behavioral impact recognizes 

that individual behavior change does not result from improved knowledge alone and 

cannot be promoted in isolation from the broader social context in which it occurs. 

Behavioral modification framework ensures team takes one of the most critical step in 

planning social mobilization and communication: to identify the few key factors that 

most influence the target behavior for particular audience (Parks & Lloyd, 2004). 
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CONCLUSIONS  
 

 Lowest Disease Burden due to Enforcement. 
 

 Implementation of Dengue Regulations showed significant role in control of the 

epidemic. Following major objectives have been concluded by results of the study: 

• Years 2014, 2015 and 2017 have lowest disease burden trends with lowest number 

of confirmed dengue patients and 2016, 2013 and 2012 has highest disease burden 

trends as low implementation of regulations done 

• Years 2017, 2016 and 2015 have highest vector burden and 2012, 2013, 2014 

lowest vectors burden and showed highest number of premises seal trends. 

Warning models and implementations legal actions can allow health systems and 

vector control programs to respond more cost-effectively and efficiently.  

 

RECOMMENDATIONS 
 

 To make Dengue Regulations fully effective following recommendations are 

proposed: 

• The legislation is mostly applied to outdoor commercial sites and businesses for 

outdoor larvae positive sites, it would be more effective if the legislation is 

applied to indoor houses as well to control the disease completely and change 

people behavior.  

• The Dengue Regulations have to be made known to public by advertisements, 

inclusion in public awareness seminars and workshops. Dengue Regulations can 

be sent to households in high risk areas to stop propagation of virus.  

• There should be no private or public pressure in implementation of the regulations 

so that sustainable environmental management could be achieved for epidemic 

control. 

• Complete implementation of all sections of the Dengue Regulations is required for 

sustainable environmental management and to prevent & control the disease. 
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