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ABSTRACT 

Objective: To assess the magnitude of the dengue fever outbreak, evaluate risk factors and recommend control measures. 
Study Design: Case-control study. 
Place and Study of Study: Suburb area of Peshawar Pakistan, from May to Jun 2018. 
Methodology: A desk review of available records and active case findings was conducted. A case was defined as a fever of >38 
0C for 2 to 10 days with minimum two of the following; headache, rash, retro-orbital pain, myalgia and bleeding in a resident 
of suburb area of Peshawar and a positive NS-1 test. Age and sex-matched controls were identified from the same locality. A 
structured questionnaire was used to collect information about cases and controls.  
Results: A total of 140 cases were identified (28 cases through active case finding). Males were 124 (88%) while females were 
16 (12%). The total number of residents in that area was around 4500, the attack rate was 3.1%. The most affected age-group 
was 21-30 years (AR=5.03%). Out of 140 cases, 88 had open water containers in the house (OR=3.9, 95%CI=2.5-6.0), and 84 
cases had larvae present in their households (OR=2.5, 95%CI=1.6-3.8). Regular use of repellents and screened doors and 
windows showed a protective effect. 
Conclusion: The presence of open water containers inside the house served as breeding grounds for the vector and was the 
most probable cause of the outbreak. Regular use of repellents was shown to be protective. 
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INTRODUCTION 

Dengue is a vector-borne viral disease caused by 
Aedes. Dengue fever (DF) is caused by one of the four 
serotypes of dengue virus (DEN-1, DEN-2, DEN3, 
DEN-4.1 It is primarily present in tropical and sub-
tropical countries, urban and semi-urban areas.2 The 
incidence of dengue has increased by 30-folds over the 
last five decades.3 Around 50-100 million infections are 
now estimated to occur annually in over 100 endemic 
countries with 22000 deaths, putting almost 50% of    
the world's population at risk.4,5 It is most prevalent in 
African and Asian regions. Its incidence has dramati-
cally increased in Pakistan over the last decade. 
Pakistan has gone through the journey from a disease-
free to a Hyperendemic nation. The first case of den-
gue fever was seen in Karachi in 1994.6 The first signi-
ficant outbreak was reported in Karachi and surroun-
dings in 2006, taking around 60 lives. It never stopped 
from 2011 in Lahore to 2017 in Peshawar.7 Common 
causes of this rapid spread include urbanization, 
overcrowding, lack of awareness and failure to adopt 

preventive measures.8,9 

In May 2018, dengue fever cases again started 
rising in Peshawar, and 112 cases were reported from a 
suburban area. This study was done to assess the mag-
nitude of the outbreak, identify risk factors and take 
control measures for future prevention. Dengue fever 
has become endemic in Pakistan. Many studies have 
been carried out to identify risk factors and implement 
preventive measures. This study aims to find out the 
grey areas that led to this outbreak and implement 
such measures to avoid its recurrence. 

METHODOLOGY 

This case-control study was performed from May 
to June 2018 in a suburb area of Peshawar Pakistan. 
Institutional Ethical Review Board permission was 
sought and granted before starting the study. 

Inclusion Criteria: A case was defined as any person 
residing in the suburb area of Peshawar and pre-
senting with fever of >38 0C with at least two of the 
manifestations which include: headache, rash, retro-
orbital pain, myalgia, bleeding from May to June 2018 
and a positive NS1 antigen test. Age, sex and socio-
economic condition matched controls were selected 
from the same locality. 
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Exclusion Criteria: Individuals with any neurological 
disorder or not willing to participate in the study were 
excluded. 

The local area hospital records and surveillance 
data were reviewed, and an active case finding via 
house to house survey was carried out to identify other 
cases (n=140). Hospital-based consecutive sampling 
was done for cases. Age, sex and socio-economic con-
dition matched controls were selected from the same 
locality. Interviews using a structured and validated 
questionnaire were done for data collection, which 
included different variables like open water containers 
inside the house, presence of Aedes larva inside the 
house/compound, presence of desert coolers and dis-
carded tires inside the house, screened doors and win-
dows, families using repellents etc. As entomologists 
were also present, environmental surveillance for larva 
was also carried out. After reviewing hospital records 
and active case searches, a line list was maintained to 
get systematic information about each person under 
investigation. Initially, a descriptive analysis was done, 
and the out break was described in terms of time, place 
and person, followed by age and sex-matched case-
control study in which cases and controls were selec-
ted at 1:2. Around 280 controls were identified, making 
a total sample size of 420. All  the persons were inclu-
ded as cases which fall under the operational case defi-
nition, while controls were selected based on age, sex 
and socio-economic status from the same locality by 
obtaining the list of individuals living in the locality. 

Statistical Package for Social sciences (SPSS) 
version 120 was used for data entry and statistical 
analysis. Frequencies and percentages were calculated 
for each variable, and attack rates were determined. 
Analysis of different exposure variables in cases and 
controls and odds ratios were calculated using a 2x2 
table for individual exposure variables. The chi-square 
test was used at a 95% confidence interval (CI) with the 
p-value of ≤0.05 considered statistically significant. 

RESULTS 

The total number of cases identified was 140 (28 
were found through an active case search). The median 
age was 29 years, with the range of 8-55 years (IQR: 31 
years). Males were more affected than females [124 
(88%) males vs. 16 (12%) females]. The population of 
that small area (population at risk) was around 4500 
individuals and the attack rate was 3.1%. 

The time distribution of the cases has also been 
calculated by the date of onset of symptoms which 

shows the Epi curve. The time distribution of the cases 
by date of onset of symptoms was shown in the Figure. 
 

 
Figure:  Epi curve showing time distribution of cases. 

 

Age-specific attack rate was calculated for each 
age group which showed the most affected age group 
of 21-30 years with an attack rate of 5.03%. It was 
shown in Table-I. 
 

Table-I: Age Specific Attack Rates of Dengue Fever Cases 
(n=140). 

Age group 
(years) 

Cases 
(n=140) 

Population Attack Rates 

1-10 3% 324 1.29% 

11-20 8.5% 531 2.2% 

21-30 57% 1584 5.03% 

31-40 17% 1170 2.03% 

41-50 8.5% 606 1.96% 

> 50 5.7% 285 2.8% 

Total 100% 4500 Overall AR= 3.1% 
 

 

Table-II: Exposure variables with odds ratios and 95% 
confidence interval. 
Exposure variables Cases 

(n=140) 
Controls 
(n=280) 

Odds 
Ratio 

95% CI 

Open Water 
Containers Inside 
House 

 63% 30% 3.9 2.5 - 6.0 

Aedes Larva Inside 
House/Compound 

60% 37% 2.5 1.6 - 3.8 

Desert Coolers 63% 41% 2.3 1.5 - 3.6 

Tires in House/ 
Compound 

26% 17% 1.6 1.2 - 2.7 

Screened Doors and 
Windows 

26% 49%  0.36 0.2 - 0.5 

Families Using 
Repellents 

31% 60% 0.3 0.2 - 0.5 

 

The most common symptoms were fever (140, 
100%), myalgia (123, 88%) and headache (108, 77%). 
Other symptoms included rash, vomiting and blee-
ding. Lab showed NS1 positive cases (119, 85%), PCR 
positive (7 , 5%) and IgM positive cases (11 , 8%). Out 
of 140 cases, 88 (63%) had open water containers in the 
house with an odds ratio of 3.9 and confidence interval 
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of 2.5-6.0, and 84 (60%) cases had larva in their house 
with an odds ratio of 2.5 and confidence interval of  
1.6-3.8. The p-value of the above-mentioned variables 
came out to be significant (<0.05). 

Screened doors and windows and the use of 
repellents showed a protective effect on dengue infec-
tion. Complete risk factor analysis was shown in the 
Table-II. 

DISCUSSION 

Dengue has emerged as a rapidly spreading 
arthropod-borne disease. The World Health Organiza-
tion has declared it a significant public health concern 
disease.10 This study was conducted in Peshawar to 
highlight the magnitude and assess the risk factors 
involved with dengue infection. It showed that most 
cases of dengue infection have fever and myalgia while 
few have hemorrhagic tendency. Males were more 
affected than females, which can be seen in other 
studies, which might be due to more outdoor exposure 
and wearing half sleeves shirts. However, gender 
differences were found to be insignificant in fewer 
studies.11 Median age was 29 years with the range of  
8-55 years. A study conducted in Saudi Arabia showed 
an almost similar result with ages ranging from 16-60 
years.12 Another study conducted in Lahore showed a 
range from 15-50 years.7 

In our study, the most affected age group was   
21-30 years, which shows similar results to a study 
conducted in Karachi.8 Overall attack rate in our study 
is 3.1%, while other similar studies have varying attack 
rates ranging from 2-9%.13 Presence of open water 
containers and larva showed significant association in 
acquiring dengue infection. Another study conducted 
in Lahore showed a similar risk factor analysis.7 Diffe-
rent studies conducted worldwide have shown nume-
rous risk factors associated with Dengue infection.13,14 
A study conducted in Vietnam showed a significant 
association between dengue infection with the pre-
sence of larva in water containers and the presence of a 
garden near the house.15 Our study also showed a 
strong association with the presence of desert coolers 
in the house, as the water inside the desert coolers 
showed breeding grounds for the vector. A case-cont-
rol study in Singapore found co-morbidity like Hyper-
tension as a strong factor in acquiring dengue infec-
tion.16 In contrast, our study did not show any such 
association. In our study, screened doors and windows 
and repellents were having a protective effect on 
dengue infection, which is in line with few other 
national and international studies.17-19 

Besides finding various risk factors, few public 
health measures were also carried out, which we 
believe was deficient in a few other studies. Health 
education sessions were carried out in that area, emp-
hasizing preventive aspects. Another important thing 
that was missing in previous studies is implementing 
an integrated vector control program with the help of 
the local health department. Another issue which was 
missing in the literature is the follow-up. Our team has 
constant contact with the local health authorities and 
ensures the timely implementation of preventive mea-
sures to prevent the recurrence of the disease. 

Disease outbreaks can be devastating for the 
health and the economy, but systematic investigation 
and institution of timely preventive and control mea-
sures can save many lives and precious resources that 
are already limited. As dengue has become a reality 
and endemic in Pakistan, standard steps need to be 
taken not only proactively but also preemptively to 
avoid such outbreaks in the future. 

LIMITATIONS OF STUDY 

Due to the cultural norms of the area, we faced refusals 
and little difficulty in getting into the houses for the survey. 
The language was also a barrier, but it was overcome as we 
had local people. 
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