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ABSTRACT
Objective: To determine the effect of comprehensive campaign for dengue control in Southern Punjab, Pakistan.
Study Design: Cross sectional study.
Place and Duration of the Study: Station Health Organization Multan and Departments of Pathology, Combined Military
Hospital Multan, from Mar 2019 to Dec 2020.
Methodology: This study was conducted by implementing a comprehensive campaign by involvement of public health
workers in high risk dengue area of Multan. There were five phases of this campaign; awareness, situation analysis, vector
surveillance, indoor residual sprays where vector was found and contact tracing of dengue fever cases. The system was
developed in 46 Mohallas/localities of Multan. Hot spot for mosquitoes breeding were identified at 15 places. Total of 23
health workers were recruited including 3 female workers. Insecticide spraying was carried out by indoor residual spray
pumps & thermal foggers in a cyclic pattern.
Results: During 2019, 42 larvae were identified followed by insecticide sprays & follow up visits; 26 cases of dengue fever
were diagnosed and treated at CMH Multan in a dedicated dengue ward. Contact tracing was carried out and indoor residual
sprays were carried out in 20 houses around residence of these cases. In 2020, 5 larvae were identified followed by sprays &
follow up visits; 2 cases of dengue fever were diagnosed and treated.
Conclusion: Comprehensive campaign against dengue fever was quite successful to control spread of dengue fever.
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INTRODUCTION
Dengue virus (DENV) infections are a global concern, affecting 100 million people; up to 20000 deaths,
and leading to about 9 billion dollars annual expense.1
World Health Organization (WHO) has stated that the
prevalence of dengue fever is continuously increasing
since last 50 years and that DENV infections has extended to newer countries, and from urban areas to villages. It is estimated that about half of world’s population is at danger to dengue with a steady increase in
the number of countries reporting the disease; currently almost 75% of the world population exposed to
dengue is living in Asia-Pacific region.2 There are four
DENV serotypes. Life-long immunity is achieved by a
particular serotype but temporary cross- immunity is
attained to other types.3 In 2006 Co-infection of DENV2 and DENV-3 was identified while DENV-2, DENV-3
and DENV-4 co-circulation was determined during
2008 dengue outbreak in Lahore.4 According to WHO,
higher risk of dengue fever outbreaks in subcontinent
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is attributable to several factors including precipitation, moderate temperature, population density, and
ineffective implementation of the dengue vaccine and
poor attitudes toward dengue prevention among community.5,6 Comprehensive vector control measures are
critical to reduce dengue and its morbidity. These interventions are aimed to reduce dengue transmission,
thereby decreasing its incidence and outbreak. This
control has mainly been achieved by vector control,
reducing vector access to water or through killing the
aquatic stages by spraying insecticides.7
In Pakistan many factors are involved in the
spread of dengue fever. First and foremost is the favorable climate, especially around Monsoon period in
which hot and humid conditions promote its growth,
high temperature is supportive for the mosquito breeding (Aedes aegypti is the abundant one in Pakistan).
This high temperature also promotes vector replication
and maturation.8 Another element favoring the growth
of this mosquito is unplanned urbanization which provides intense breeding sites for Aedes aegypti. Other
factors implicated in the spread of this infection include; inadequate mosquito control, over population,
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frequent traveling, poor socioeconomic conditions,
poor public health support and awareness.9,10
During last 30 years, sporadic cases of dengue
fever and dengue haemorrhagic fever (DHF) have been
reported in Pakistan. As the threat of dengue fever is
increasing in subcontinent; its exact burden, implementation of preventive strategies and their outcome have
not been determined in Pakistan. Therefore, this study
was carried out to determine the effectiveness of comprehensive campaign for dengue control in Multan.
METHODOLOGY
A cross sectional study was conducted at Station
Health Organization Multan & Departments of Pathology, Combined Military Hospital Multan, from March
2019 to December 2020 after obtaining approval from
Institutional Ethical Committee. Data was collected by
multi-stage sampling technique.
Inclusion Criteria: The population was homogenous
in terms of tracing of dengue fever cases.
Exclusion Criteria: None.
This comprehensive campaign included 5 phases;
awareness, situation analysis, vector surveillance, indoor residual sprays (IRS) where vector was found and
contact tracing. The system was developed in 46 Mohallas/ localities of Multan where we could execute this
campaign efficiently including Qasim Bella, Langrial
Village, Chanab Colony, Jameel Abad, Askari Phase 1
& 2, Garden Town, Grass Mandi and Ramzan Abad.
Campaign involved houses, offices, schools, market
places and empty spaces. The area was approximately
10x13 km2 in diameter. Social mobilization was developed through recruiting additional 156 volunteer
health workers (VHW) from their own locality for this
campaign. They were trained by Public Health Department of Government of Punjab. Awareness campaign
was launched through billboards, handouts, and series
of lectures and motivation of school children. A total of
23 health workers were recruited including 3 female
workers; as they could easily enter houses to carry out
door to door surveys. Insecticide sprays were carried
out by inside residual spray (IRS) pumps & thermal
foggers in a cyclic pattern. Deltamethrine liquid and
powder, Permethrine perfumed and unperfumed, Temephos powder and Alphacypermethrine were used
as insceticides. Larvivorous tilapia fish was grown in
water bodies like lakes and waterfalls. Data was analyzed by using MS Excel 2016 software. Frequency and
percentage was calculated for categorical variables.

RESULTS
During situation analysis 15 hot spots for mosquitoes breeding were identified in whole area. During
2019 a total of 42 larvae were identified followed by
IRS & follow up visits of places where larvae were
found. A total of 26 cases of dengue fever were diagnosed in those areas by clinical signs & symptoms of dengue fever followed by laboratory diagnosis of Dengue
non-structural protein 1 (NS1) and treatment at CMH
Multan in a dedicated dengue fever ward where patients were kept in insecticide treated nets (Figure-1).
Contact tracing was carried out and IRS was carried
out in 20 houses around the residences of dengue fever
cases. These larvae were isolated from desert coolers,
tyres, waterfalls, fountains and air conditioner drains.
On the other hand, in 2020, 5 larvae were identified
followed by IRS & follow up visits of these spots; 2
cases of dengue fever were diagnosed based on clinical
features, laboratory analysis of NS1 and then treated
accordingly (Figure-2). Again contact tracing/IRS was
carried out in 20 houses around the living places of
dengue fever cases and insecticides were sprayed in
2020. Sites of identification of dengue larvae in 2019 &
2020 shown in Table.

Figure-1: Identification of Aedes larvae and dengue fever cases
in 2019 & 2020.

Figure-2: Insecticides used per month for dengue control in
2019 & 2020.
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Table: Sites of identification of dengue larvae in 2019 & 2020.
Larvae Detection Sites
Year
Desert
Old
Waterfalls Fountains Water
Coolers Tyres
Drain
2019
15
8
6 (14%)
5 (12%)
8
(n=42)
(35%)
(19%)
(19%)
2020
3 (60%)
2 (40%)
(n=5)

DISCUSSION
Dengue is a public health concern worldwide, but
there is no thorough solution to prevent this disastrous
issue. The virtuous approaches such as use of insecticide treated mosquito nets, larvivorous tilapia fish &
entomopathogenic fungi have shown promising effects
to control Dengue but on a limited scale, as they target
a particular stage of the mosquito’s life. Previously
insecticides were used to eradicate mosquitoes but due
to its harmful effects on environment, their use has
dropped. Now comprehensive vector control strategies
are being practiced and availability of a robust vaccine
is awaited to counter dengue fever.11 During this
study, we launched a comprehensive awareness campaign through billboards, handouts, and series of motivational lectures for school children which were quite
successful. During this campaign situation analysis &
vector surveillance was carried out through PHWs &
VHWs which is in accordance with previous studies.12
Similarly Suwanbamrung showed that larval indices
surveillance system was very helpful to control dengue
fever. This study also revealed that additional Volunteer workers were required to launch a comprehensive
campaign against Dengue in order to carry out community mobilization, situation analysis, planning, development and evaluation of reconnaissance system.13
Similarly Al-Muhandis et al concluded that community
mobilization and its involvement are key measures
to ensure maintainable dengue preventive activities,
which can reduce larval indices, as compared to fogging activities that only target adult mosquitoes.14
Other studies have highlighted the importance of
nationwide dengue awareness programme focusing on
social media and other media as a platform to disseminate information regarding disease and outbreaks and
to promote healthy lifestyles.15 Nadeem-Ur-Rehman et
al, investigated dengue fever outbreak to assess its magnitude, risk factors and measures for its control. Open
water tanks and presence of larvae in and around houses were associated with dengue fever (OR, 4.6; 95%
CI, 2-10.4; p<0.001 & OR, 3.0; 95% CI, 1.4-6.7; p<0.001
respectively). They concluded that public awareness,
suitable preventive measures and vector surveillance

were helpful to control the outbreak which supports
present study.16
However, Bowman et al, have conducted a metaanalysis and revealed lacking of evidence for effectiveness of vector control technique.17
Regarding role of public involvement in Dengue
control Itrat et al, have concluded that people of
Karachi had limited knowledge about prevention and
he stressed to conduct further studies in this regard.18
Similarly Mudin has concluded that integrated vector
surveillance, community mobilization and immediate
response in outbreak along with continued research is
essential for Dengue control which is in accordance
with comprehensive approach adopted by present
study.19
Insecticides used in present study were Deltamethrine, Permethrine, Temephos and Alphacypermethrine which resulted in control of Dengue. Similarly
Otero et al, have concluded that effective control was
achieved through collective activities including vector
surveillance and larvicidal actions combined with
extreme source reduction by series of ultra-low volume
(ULV) insecticide showers which also support present
study.20 Similarly Perich have concluded that approximately one fourth of all secondary symptomatic dengue fever cases were avoided by ULV insecticide spraying in public dwellings, corresponding to almost 250
cases in an area of about 100 km2.21
During 2019 & 2020, 42 & 5 larvae were identified
followed by IRS & follow up visits. These larvae were
isolated from desert coolers, tyres, waterfalls, fountains
and air conditioner drains. The results are quite encouraging and in accordance with Gurtler et al, who concluded that control measures exerted substantial impact
on larval indices. They emphasized on the need of
introducing a multidimensional program with source
reduction and covering water containers.22
Efficacious dengue control requires the involvement of all stakeholders in a community.23 This demands the implementation of comprehensive efforts
adopting the dengue prevention strategy devised by
WHO that encourages an integrated vector surveillance, community participation and capacity building.
24,25

CONCLUSION
Comprehensive campaign against dengue fever including awareness, situation analysis, active vector surveillance,
contact tracing and Indoor residual spray remained successful.
Conflict of Interest: None.

Pak Armed Forces Med J 2021; 71 (6): 2124

Campaign For Dengue Control

Authors’ Contribution
MY: Idea conception, data collection and analysis, MAA:
Data collection and study design, KA: Literature review, HI:
draft preparation, MH: Review of literature, RSM: Discussion
REFERENCES
1. Bhatt S, Gething PW, Brady OJ, Messina JP, Farlow AW, Moyes
CL, et al. The global distribution and burden of dengue. Nature
2013; 496(1): 504–507.
2. WHO. Regional Office for South-East Asia. Comprehensive
guidelines for prevention and control of dengue and dengue
hemorrhagic fever. WHO; New Delhi: Revised and expanded
edition. 2011, Available at: https://apps.who.int/iris/handle/
10665/204894
3. Waqar AB. Serotyping of dengue virus from deadly outbreaks of
Pakistan. J Hum Virol Retrovirol 2016; 3(3): 92-95.
4. Humayoun MA, Waseem T, Jawa AA, Hashmi MS, Akram J.
Multiple dengue serotypes and high frequency of dengue hemorrhagic fever at two tertiary care hospitals in Lahore during the
2008 dengue virus outbreak in Punjab, Pakistan. Int J Infect Dis
2010; 14(1): 54-59.
5. Liew JWK, Selvarajoo S, Phang WK, Mah Hassan M, Redzuan
MS, Selva Kumar S, et al. Improved Aedes/dengue field surveillance using Gravid Oviposition Sticky trap and dengue NS1
tests: Epidemiological, entomological outcomes and community
acceptance. Acta Trop 2021; 216(2): 105829.
6. Jeelani S, Sabesan S, Subramanian S. Community knowledge,
awareness and preventive practices regarding dengue fever in
Puducherry – South India. Public Health. 2015; 129(6): 790-796.
7. WHO Library Cataloguing-in-Publication Data Global strategy
for dengue prevention and control 2012-2020, Available at:
https://apps.who.int/iris/handle/10665/75303 (Accessed on
December 15,2020)
8. Rasheed S, Butlin R, Boots M. A review of dengue as an
emerging disease in Pakistan. Public Health, 2013; 127(1): 11-17.
9. Tahir U, Khan UH, Zubair MS. Wolbachia pipientis: A potential
candidate for combating and eradicating dengue epidemics in
Pakistan. Asian Pac J Trop Med 2015; 8(12): 989-998.
10. Yousaf MZ, Siddique A, Ashfaq UA, Ali M. Scenario of dengue
infection & its control in Pakistan: An up-date and way forward.
Asian Pac J Trop Med 2018; 11(1): 15-23.
11. Haikerwal A, Bhatt MLB, Saxena SK. Reducing the global burden
of dengue: steps toward preventive methods. Arch Prev Med
2017; 2(1): 28-33.
12. Rakhmani AN, Limpanont Y, Kaewkungwal J. Factors associated
with dengue prevention behaviour in Lowokwaru, Malang,
Indonesia: a cross-sectional study. BMC Public Health 2018;
18(1): 619-622.

13. Suwanbamrung C. Developing the active larval indices surveillance system for dengue solution in low and high dengue risk
primary care units, Southern Thailand. J Health Res 2018; 32(6):
408-420.
14. Al-Muhandis N, Hunter PR. The value of educational messages
embedded in a community-based approach to combat dengue
fever: a systematic review and meta regression analysis. PLoS
Negl Trop Dis 2011; 5(8): e1278.
15. Wan Rosli WR, Abdul Rahman S, Parhar JK, Suhaimi MI.
Positive impact of educational intervention on knowledge, attitude, and practice towards dengue among university students in
Malaysia. J Public Health (Berl) 2019; 27(1): 461–471.
16. Nadeem-ur Rehman S, Hafeez U, Ghafoor T, Rana JA. Outbreak
investigation of dengue fever in Gojra, Muzaffarabad City, Azad
Jammu & Kashmir, Pakistan-2016. Int J Pathol 2017; 15(4): 167170.
17. Bowman LR, Donegan S, McCall PJ. Is Dengue Vector Control
Deficient in Effectiveness or Evidence?: Systematic Review and
Meta-analysis. PLoS Negl Trop Dis 2016; 10(3): e0004551.
18. Itrat A, Khan A, Javaid S, Kamal M, Khan H. Knowledge, Awareness and practices regarding dengue fever among the adult
population of dengue hit cosmopolitan. PLoS 2008; 3(7): e2620.
19. Mudin RN. Dengue Incidence and the Prevention and Control
Program in Malaysia. Int Med J Malaysia 2015; 14(1): 1-4.
20. Otero M, Solari H G, Schweigmann N. A Stochastic population
dynamics model for aedes aegypti: formulation and application
to a city with temperate climate. Bullet Math Bio 2006; 68(1):
1945–1974.
21. Perich MJ, Davila G, Turner A, Garcia A, Nelson M. Behavior of
resting Aedes aegypti (Culicidae: Diptera) and its relation to
Ultra-low Volume adulticide efficacy in Panama City, Panama. J
Med Entomol 2000; 37(1): 541–546.
22. Gurtler RE, Garelli FM, Coto HD. Effects of a five-year citywide
intervention program to control aedes aegypti and prevent
dengue outbreaks in northern argentina. PLoS Negl Trop Dis
2009; 3(4): e427-e430.
23. Beatty ME, Stone A, Fitzsimons DW, Hanna JN, Lam SK, Vong
S, et al. Best practices in dengue surveillance: a report from
the Asia-Pacific and Americas Dengue Prevention Boards. PLoS
Negl Trop Dis 2010; 4(11): 1-7.
24. Suwanbamrung C, Dumpan A, Thammapalo S, Sumrongtong R,
Phedkeang P. A model of community capacity building for sustainable dengue problem solution in Southern Thailand. Health
2011; 3(9): 584-601.
25. Selvarajoo S, Liew JK, Tan W, Lim YX, Refai WF, Zak RA, et
al. Knowledge, attitude and practice on dengue prevention and
dengue seroprevalence in a dengue hotspot in Malaysia: A crosssectional study. Sci Rep 2020; 10(1): 9534-9537.

Pak Armed Forces Med J 2021; 71 (6): 2125

