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Descriptive epidemiological analysis and vector surveillance in District Faisalabad during 2011.

Dr. Muhammad Asif Shahzad, Dr. Abdul Rauf, Dr. Humayun Sugrat Hasan Imam, Miss Rameesha Humayun

ABSTRACT... Background: This longitudinal study was conducted during August to December 2011 in District Faisalabad to analyze
epidemiological pattern of dengue outbreak in the district. Weekly trends of all cases (893) reported through Disease Surveillance System
from week No.33 to 54 were monitored. On the basis of this continuous flow of information, different ongoing vector control measures
were adopted simultaneously in different areas of the district and larval indices were calculated. Methods: The Surveillance data was used
to monitor the trends of the outbreak in terms of time, person and place. Teams of 3102 trained workers were formed to conduct various
surveillance activities like vector surveillance, fogging, larviciding, and indoor residual sprays. During indoor and outdoor vector
surveillance, teams also calculated the larval indices for vector control. Results: The rural to urban ratio of cases was 1:3. Maximum
cases (215) were reported from Jinnah Town in urban area and (102) cases were reported from Tehsil Sadar among the rural areas. Most
cases of dengue fever were observed during the 40-45 weeks of the year 2011. Mean age was 29+14.7 years for rural and 35+16.5
years for urban. Male to Female ratio was 1.2:1 in urban and 1.8:1 in rural areas. Majority of the cases belonged to the age group 21-30.
The case fatality rate was 6/1000 cases. The house Index was 1.03%, the indoor container index was 0.26% and the breateu index was
found 1.21%. Conclusions: Maximum cases occurred during 44th and 45th weeks. Male were affected more as compare to females.
Jinnah Town in urban areas and Tehsil Sadar among the rural areas reported maximum number of cases. The different calculated larval
indices like house index, indoor/outdoor container index and breateu index showed moderate larval growth and hence, the outbreak was
within control.
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this will help in focusing our efforts towards limiting
factors of the disease’, which is the purpose of this
study. In our study, there is a rise in the number of
cases from 37 to 46 weeks, which was the most rainy
and humid season of the year. According to World
Health Organization, more than 2.5 million people are
atrisk of developing dengue fever'. Dengue is the most
important mosquito-borne, human viral disease in
many tropical and sub-tropical areas. In India, the
disease has been essentially described in the form of
case series’. Changes in adult mosquitoes were
monitored with BG-Sentinel traps and oviposition
activity with communicable disease control enhanced
ovitraps’. There has been a 30-fold increase in the
number of dengue cases over the past 50 years’.
Recent studies estimate 50—100 million infections
each year’ although, owing to under-reporting, this
figure could be even higher’.

The burden of dengue currently falls most heavily on
Southeast Asia, but dengue has spread throughout
Latin America and more than half of the world's
population now lives in dengue-endemic countries’.
Moreover, increasing numbers of travelers return from
endemic regions with dengue, is further increasing its
spread, and leading to cases of locally acquired
dengue in the USA® and Europe’. Climate conditions in
the Middle East are not favorable for the disease vector,
but all other risk factors for dengue are potentially
increasing'’. The results of case study conducted in
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Saudi Arabia demonstrated that it would be useful to
follow the monthly DF pattern, based on the average
weekly frequency. This will be helpful for resource
allocation'’. Given the epidemic potential of dengue
virus in Mayotte, adequate monitoring including early
detection of cases, timely investigation and sustained
mosquito control actions remain essential”®. Periodic
outbreak patterns are also highly influenced by
seasonal climatic conditions. Thus, these factors are
important considerations when assessing the effect of
vector control against dengue”™. Vector-borne
diseases impose enormous health and economic
burdens and additional methods to control vector
populations are clearly needed®. Increased air travel
and the breakdown of vector control measures have
also contributed greatly to the global burden of dengue
and DH fevers™. Rural areas may contribute at least as
much to the dissemination of dengue fever as cities.
Improving water supply and vector control in areas
with a human population density critical for dengue
transmission could increase the efficiency of control
efforts”. In many countries in Asia and South-America
dengue fever (DF) and dengue hemorrhagic fever
(DHF) has become a substantial public health concern
leading to serious socio-economic costs'.
Demographic, economic, behavioral and social
factors are often keys for effective communicable
disease control and underpin successful public health
programmes . Historically, DF/DHF has been reported
as occurring predominantly among urban populations
where density of dwellings and short flying distance of
the vector create the right conditions for
transmission™.

Objectives

To analyze the Epidemiological Trends in District
Faisalabad

To assess different larval indices for controlling
dengue outbreak during this period
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METHODOLOGY

Data collection procedures and surveillance
activities

All cases (471) with addresses out of District
Faisalabad were excluded. Data was collected fromthe
surveillance cell for dengue fever in the office of EDO
Health, Faisalabad. In the light of data collected, the
trend of spread of dengue in term of time, place and
person was monitored. The teams of 3102 trained
persons were constituted to help out in measuring the
larval indices like House Index etc as well as Indoor
and Outdoor Vector Surveillance activities, Indoor
Residual Spray, Larviciding and Fogging activities.
These activities were more focused on the areas
affected badly by the outbreak. During Indoor Vector
Surveillance our teams checked 149816 houses and
1550 houses were found positive for aedes larvae, so
the House Index was 1.03%. During the same activity,
the teams found 690103 containers, out of them 1814
containers were found positive, thereby the Container
Index (Indoor) was found 0.26% and the Breateu Index
was found 1.21%. During Outdoor Vector Surveillance,
our teams checked 15970 spots in which they found
26836 containers, out of those 488 containers were
found positive, thereby Container Index (Outdoor) was
found 1.81%.

Data analysis procedures

Quality of the data was maintained. Excel 2007 was
used to evaluate the results in the form of spot maps
and graphs. Descriptive statistics were expressed in
the form of mean, mode, median and standard
deviation. Larval indices like house index, breateu
index, container index, were calculated by using
appropriate formulae. Case fatality rate was also
calculated atthe end of the 52nd week.

RESULTS

Reporting started from week # 33 (Aug 15-21,2011).
The age of the cases ranged from 1-95 years in urban
and 1-70 years in rural areas. Ages of 3 cases (urban)
were unknown. The cumulative incidence rate of
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dengue was 136/1000000/year. The rural to urban
ratio of cases was 1:3. Maximum cases (215) were
reported from Jinnah Town in urban area and (102)
cases were reported from Tehsil Sadar among the
rural areas. Mean age was 29+14.7 years for rural
and 35+16.5 years for urban. Male to Female ratio
was 1.2:1inurbanand 1.8:1 in rural Areas. Majority of
the cases belonged to the age group 21-30 years in
both urban (192) and rural (64) while there was
another spike (137 cases) in the age group of 41-50
years in urban area. Deaths of five patients were
reported. Out of these deaths four were females (age
13, 45, 60 and 65 years) and one male (age 24 years)
The case fatality rate was 6/1000 cases. The House
Index was 1.03% and the Breateu Index was found
1.21%. The Indoor and Outdoor Container Index was
found 0.26% and 1.81% respectively.
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Fig-1. Distribution of dengue patients Urban vs Rural

District Faisalabad 2011

Out of total cases of District Faisalabad admitted in
Allied and DHQ Hospital, 670 belong to urban area and
223 related to rural settings. In urban area dengue
fever was three times more common as compared to
rural area.

Fig 2 and 3 depicts male and female patterns of dengue
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Fig-2. Sex wise distribution of dengue patients (Urban),
Faisalabad 2011
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Fig-4. Town wise distribution of dengue cases (Urban)

Faisalabad 2011

143

Male . Female

Fig-3. Sex wise distribution of dengue patients (Rural),

Faisalabad 2011

feverin urban and rural settings. This pattern is similar
in both areas where males are twice affected by this
disease as compared to their counterparts.

Jinnah town and Lyallpur town have more
concentration of dengue patients as compared to other
towns of urban Faisalabad.
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Fig-5. Tehsil wise distribution of dengue cases (Rural)

Faisalabad 2011

Tehsil Sadar and Jaranwala have more concentration
of cases as compared to other three Tehsils.

Most cases of dengue fever were observed during the
40-45 weeks of the year 2011. Highest peak was
observed during the 44th week of this year.
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Fig-6. Weekly trend of dengue cases District
Faisalabad 2011
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Fig-7. Age wise distribution of dengue cases District
Faisalabad 2011

Most cases in urban and rural settings were found
among age group of 21-30 years. This trend declined
with the increase in age. Second peak was observed in
age group of 41-50 years. This trend relates to the
working group of population.

DISCUSSION

The study in Eastern Sudan showed mean age of 81
patients was 25.5 years and male: female ratio was
1.8:1%. A study was conducted in Cuba regarding the
intervention which encompasses two main stages
separated by two dengue outbreaks. The first stage,
focused on strengthening intersectoral coordination,
was initiated in January 2000. In August 2003, a
complementary strategy, focused on community
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Container Index (Indoor) Container Index (Outdc
House Index Breatue Index

Fig-8. Larval indices of Faisalabad District 2011

empowerment and was initiated in half of the
intervention area’’. Dengue infection is widespread
across Bangladesh, but malaria is sufficiently
uncommon that it should not be assumed as the cause
of fever without laboratory confirmation. In Mexico
the adult density index (ADI) and traps positive index
(TPI) were calculated, and data were used to obtain the
monthly dengue dispersion maps. The highest
abundance of female (137 and 139) was found in July
and August. In August and September the sectors 2, 4
and 6 showed the highest ADI values 2.44, 3.35 and
2.290, while TPI values were 56.25, 58.82 and 61.54,
with the highest epidemiology dengue dispersion®. In
a study conducted in Karachi the most of the cases
were found during the month of September and
throughout November®. In our study the pattern of
spread of dengue in urban and rural area of Faisalabad
was fund most abundant during the months of August
to November. This period is related to rainfall and
humidity. Another study also confirmed that the
majority of cases 75.3% occurred in the period of June
2006-October 2006, which is consistent with the
occurrence of this disease during summer and
monsoon season in Pakistan®. In Malaysia larvae
population was assessed with ovitraps, which were
placed outdoor and used to determine the effects of
meteorological parameters on vector breeding®. In our
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study we used the different larval indices to monitor
the vector growth and adequate preventive measures
were adopted accordingly. In Malaysian study vector
population in each area was monitored weekly for 87
weeks. Weather stations, consisting of a temperature
and relative humidity data logger and an automated
rain gauge, were installed at key locations in each
study site®. Previous week rainfall plays a significant
role inincreasing the mosquito population, followed by
maximum humidity and temperature®. Three
independent studies from epidemics in India and
Singapore found nearly twice the number of male
patients compared to females (Lucknow and
Singapore both report male to female ratios of 1.9:1
and Delhi 1:0.57)*%. Inahospital-based study during
the 1996 epidemic in Delhi, Wali reported an even
higher ratio of 2.5:1%. Surveillance data from Malaysia
revealed a male preponderance among Indian and
Malay patients (1.5:1), but the ratio was almost equal
for those of Chinese origin®. A study conducted in a
hospital of Rawalpindi showed male to female ratio of
2.4:1in study population™.

In the present study the male to female ratio in urban
and rural setting is 2:1. Today, Thailand has an
incidence rate that is higher in rural (102.2 per
100,000) than urban areas (95.4 per 100,000).
Similarly, in India, entomological investigation showed
a widespread distribution of Aedes aegypti, both in
rural and urban areas during an outbreak in Gujarat in
1988 and 1989*. The incidence and, in particular,
epidemics of dengue have been commonly associated
with the rainy season, and the El Nifilo phenomenon
has been incriminated in the increases of certain
vector-borne diseases, including dengue®®. As
indicated in our study and suggested by another study
that large set of data is needed to underscore the
epidemic and endemic pattern of dengue in different
provinces of Pakistan®. The pan American Health
Organization described three levels of risk for dengue
transmission: low (House Index (HI) <0.1%),
medium (HI 0.5% - 1%), high (HI>5%)”. However,
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dengue outbreaks occurred in Singapore when the
national overall Hl was <1%. In contrast, researchers
from Fortaleza, Brazil, found that dengue outbreaks
never occurred when HI was <1%. The above
mentioned study was done in Cuba®. As continuation
of present study, in November 2011, indoor and
outdoor surveillance for detection of aedes larvae was
conducted in District Faisalabad, which showed that
container index for outdoor was 3.4. The container
index for indoor was 0.98, house index was 2.51 and
breateu index was 2.56. These calculated indices in
Faisalabad showed that level of risk of transmission of
dengue in the community was medium and better
preventive strategy and change in weather averted a
potential threat of severe epidemic.

CONCLUSIONS

Prevalence of disease was more common in urban
setting than the rural ones and most of the cases were
found in urban and suburban areas. The males were
affected more as compared to the females but
mortality rate was higher among females than males
(4to 1). Most cases were noticed during 37th to 46th
week of the year 2011. Case fatality rate was 6/1000
cases. The calculated house index (1.03%) and
breateu index (1.21%) established the moderate
transmission of disease vector. This study will help to
fill the gap in the public health intervention for future
epidemic and its control in the District Faisalabad.
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