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ABSTRACT

Many studies emphasized the impact of community managed dengue vector control interventions, whose purpose
was mainly to reduce Aedes mosquitoes breeding habitats particularly household water-holding containers.
Strategies targeted to Aedes community based intervention are most of the time interested in areas of low-income
countries which may have infrastructural problems and/or a difficulty to deploy sustainable insecticide based
interventions. The objective of the study was to determine the impact of community based intervention introduced
in Keren, Anseba Zone, Eritrea in late 2020. A prospective cross sectional study was used at the transmission
season between August and December 2021. After intervention, entomological indices were significantly reduced.
Before the intervention and soon after the intervention. HI, CI and BI was 79.8%, 37.7% and 148 respectively.
Comparing to the normal range of these indices (HI<7, CI<5 and BI<20), the risk of the community to dengue
epidemic was very high. A year after the intervention, a promising result was occurred. HI, CI and BI indices were
reduced to 9%, 2% and 23 respectively. Dengue fever cases were also reduced by 3 fold between 2020 and 2021.
In conclusion, this study suggests that a comprehensive and enhanced dengue intervention strategy based on
community engagement has significant effect to control a dengue.
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occurred as an epidemic in many African and Asian
Countries®. To mention, yellow fever (YF) in Brazil
(2017), the Democratic Republic of Congo (2016),
Angola (2015), Zika in Latin America, very
dominantly in Brazil**. Dengue fever (DF) and
chikungunya (CHIKN) have got a worldwide
distribution and both causes high morbidity and
mortality’. Generally, the distribution and public
health impact of these arboviruses have increased
dramatically throughout the world®®. At least one of
the arboviral diseases was reported from 146(58.4%)
countries/territories, of which 123(49.2%) reported
multiple diseases’. Different environmental, social
and developmental factors like global changes,
demographic expansion, trade exchanges,
international ~ mobility of  populations and
urbanization attributes to this global expansion of the
arboviruses and the vector'’. However, countries are
less involved in overcoming the diseases due to
underuse of epidemiological and entomological
data'’.

In Eritrea DF and CHIKN are well established. DF
was appeared in an epidemic state in different places
and time since 1991'? and continued to be a public
health problem throughout the country and CHIKN
is well established at the western part of the country
which introduced with the border of Sudan in late
2018.

Regional malaria control program in collaboration
with regional health promotion unit, stakeholders
and partners, introduced a comprehensive
community based intervention (CBI). The strategy
was directly adapted from world health organization
global vector control response (WHO GVCR)". So
the present study was aimed to evaluate the impact
of community action to combat DF and CHIKN.
Different Studies were highlighted the impact of
CBIs whose purpose was to reduce the vectors
breeding sites mainly water holding containers'*".
Despite the increased knowledge and awareness of
different communities in dengue and its vector
control measure, a satisfactory action not been taken
for its prevention and control'®. Stegomian indices
have long been used as assessment tool to predict the
risk of dengue fever in an area' .
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Reduction of mosquito breeding sites has been the
cornerstone in preventing dengue fever'®. It is most
of the time ineffective due to limited population
participation'®. At Ouagadougou, Burkina Faso, a
community-based intervention was introduced and
consequently evaluated. Its findings were brought to
reduce Ae. aegypti bites, entomological indices and
knowledge and actions to control mosquitoes of the
respondents were extremely increased™.

Objective of community-based intervention is to
proactively reduce mosquito breeding habitats.
Mosquitoes are best inhibited and multiplied in
containers retain water for long time*'. Frequently
used water holding containers were found to be
inconvenient for  mosquito  inhabitation®*?.
Overcoming these containers by door-to-door visits
and emptying water containers was found to be
successful .

Community-based dengue control was found to be
the most cost effective and relatively sustainable
among the other methods in dengue reduction™*?.
Community based intervention to be more effective,
the approach needs to create committed leaders to
which voluntarily and unconditionally invest them-
selves to fight against the diseases”’.

Introduced strategies against DF and CHIKN
Main strategies

Integrated vector and disease surveillance

Intra- and intersectoral collaboration

Community mobilization

Vector control (VC),

Supporting strategies

Capacity building

Research

Advocacy

Community innovated laws.

METHODOLOGY

Study Design

Prospective cross sectional study was used between
August and December 2021, in Keren, Anseba zone
Eritrea.

Study area and period

Anseba is located in the 15° 31° — 17° 32° north
altitudes and 36° 53°-38° 54’ east longitudes. It has a
total of 9 subzones, 92 'administrative areas' and 388
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villages. According to zonal malaria control program
(ZMCP), annual report (2018), Anseba zone has a
total population of 394,419 evenly distributed
throughout the zone (7074km?). The climate
prevailing in the zone is tropical. The temperatures
range in the area is between 19 - 40°C, with the
altitude of 744-2404 meters above the sea level
(MASL). Anseba zone has humidity level between
35-77%. The inhabitants of the area are mostly
traders, farmers and nomads. The zone has 33 health
facilities, (1 Referral Hospital, 3 community
hospitals, 5 Health centers and 24 health stations).
The study was conducted in Keren town Anseba
zone, Eritrea on August-December, 2021. Keren
situated around 91 kilometres northwest of Asmara
at an elevation of 1,390 meters above sea-level. The
city sprawls on a wide basin surrounded by granitic
mountains on all sides.

Study population

Entomological= Larva, Pupa from different larval
habitats.

Epidemiological= DF cased from Keren sub-region.
Sampling Size

Entomological data

The sample size was determined using the following
formula:

Where:

. _ z:pqde
s B

n = the sample size

z = the critical value for achieving (1-a) %
confidence level, here, z = 1.96.for 95% confidence
interval.

p = the anticipated proportion. Here p=0.5 because
there are no previous studies.

q=1-p

d = the desired margin of error, we took d=5%

deff= deff was taken as 2 based on previous similar
household surveys.

By using these values the final desired sample size
for the study was 384 households.

Sampling technique

In this community-based study; cluster sampling was
used based on the six administrative areas. A total of
384 households (HHs) were randomly selected from
a total of 39 neighborhoods and equally distributed
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according the number of HH of respective
neighborhood. The starting point was in the middle
of every neighborhood. Pen was rolled to indicate
the starting HH and a HH nearest to the sharp end
was taken as a direction and starting. Then moving
to the right and counting according to the sample
interval (number of houses in the administrative area
divided by the number of houses to be surveyed in
that administration). The next house was selected.
This procedure was used till the required number of
HHs in the selected neighborhood reached.

Data collection

All domestic water containers (wet water containers)
were recorded and classified according to two
categories as: indoor water containers and Outdoor
water containers. Discarded containers like tins and
tyres were included in outdoor water holding
containers. The presence or absence of any immature
mosquito stages from each container was recorded.
Different types of breeding sites were analyzed to
evaluate a potential modification of population
behavior. The productivity of each kind of breeding
site was analyzed and stegomyia indices were
calculated and compared to the baseline. Positive
barrels, tyres and other small scale water containers
were empties directly into a tray or filtered through a
sieve and count all the larva and pupa from each
container type. Collection from a large scale water
container such as cement tanks were done using a
dipper in which lowering the dipper gently into the
water at an angle of about 45° until one side is just
below the surface. During our dipping care were
taken not to disturb the larva/pupa.

Epidemiological data was taken from the health
management information system (HMIS) of Anseba
region.

Data analysis

Analysis was done on the changes in the overall
proportion of positive containers for Aedes aquatic
stages per household before and after the
intervention. It was quantified within-HH change
(before and after) in the proportion of positive
containers for mosquito aquatic stages as an
aggregated measure of these entomological indices
used in this study. The total analysis was performed
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using SPSS version 23 and stogomyia indices were
calculated according to the following formula:

The entomological indices: House Index (HI),
Container Index (CI) and Breteau Index (BI), were
used for measuring the larval population. These
indices were measured as follows: HI (No. of houses
positive/ No. of houses inspected x 100); CI (No. of
containers positive / No. of containers inspected x
100); Breteau Index (No. of containers positive / No.
of houses inspected x 100); PI (No. of pupae / No. of
houses inspected x 100) and PDI (No. of pupae / No.
of population x 100).

Ethical clearance

Clearance to conduct the study was obtained from
ethical approval committee at the ministry of health,
Eritrea. The objective of the study was explained to
the study subjects and informed consent was
guaranteed. Every participant had the right to
withdraw from the study if not willing.

RESULTS AND DISCUSSION

The intervention was adapted reviewing different
studies and literatures. The main conceptual
framework was directly adapted from the study by
Roiz et al”® with a little modification to be suitable
and applicable in our setting. As depicted in fig.1,
the theoretical model for the intervention was
adapted from the study on Community-based dengue
control intervention and implementation fidelity by
Sare ef al’’. The medium and long-term effect of the
intervention was to maintain the community's
mosquito-control efforts, to reduce dengue vector
and finally to reduce dengue cases and all the
complications and economic crises associated with it.
Based on these understanding a continoues efforts
were done respecting community as a core of all the

strategies.
Entomological finding
During the study period, three rounds of

entomological investigations were done. Two rounds
by the community facilitators on a two-week
difference. During the visit each and every HH was
visited by their respective community facilitators for
door-to-door training and entomological
investigations. It was planned to be a continuous
process at the transmission season since September
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2020. And the third round investigation was done by
health workers together with local administrators.
The third round entomological investigation was
accompanied by KAP study wusing structured
questionnaire. As depicted in Table No.l, the
collective finding was calculated and the impact of
the intervention was resulted to a dramatic decline of
entomological indices. HI, CI and BI was reduced by
89.7%, 94.7% and 84.5% respectively from the
baseline. This numeric implies the area was no more
a hotspot for dengue to occur as an epidemic.
Container positivity and productivity

As depicted in Figure No.2 and Figure No.3, before
the intervention and soon after the intervention,
Aedes mosquitoes were mainly collected from
barrels, clay pots, cement basin, flower vase and
jerry cans with a positive/total number inspected,
161/498, 4/6, 3/6, 9/61, 16/58 at the indoor
respectively. At the outdoors still barrels were with
the highest number of positivity that, 119 were found
to be positive from the total 249 inspected.
Discarded tyres, discarded tines, cement tanks and
flower vases were with high number of positivity
following to barrel at the outdoors.

As shown in Figure No.3, a year after the
intervention, the highest positivity and productivity
were shifted to cement basins, plastic/metal big
water tanks and pools and others type of containers.
Despite Barrel was the most dominant water storage
container at the study area, the positivity rate was
reduced to the minimum level. Before the
intervention more than 60% of mosquito immature
stages were collected from barrels, and now the
larva/pupa were collected from other miscellaneous
containers. All poorly constructed cement basins
from all local administrations were recorded and
subjected to chemical control. Hence temophose and
BTI were used to treat on regular bases at the
transmission season.

Handling HH water holding containers

Due to water scarcity at the study area, on average, 4
water storage containers were used by each HH. As a
result, HHs were forced to store water for long
period of time. The long period storage of water at
HHs was a challenge for the dengue prevention
program. To overcome the challenge, door-to-door
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health education and trainings were given and as a
result, as depicted in Figure No.4 community
members came to manage their water holding
container (eg. Barrel) and cement tanks in a way that
could never accessible to mosquitoes. Proper
management and covering of barrels (the most
dominant container) resulted to low entomological
indices (Table No.1). Properly constructed cement
tanks were additionally covered either with plastic or
other types.

Dengue prevalence

The present study compared two years clinical DF
cases to indicate the impact of the intervention.
Figure No.5 depicted; during the period of two
transmission seasons a total of 5,228 clinical DF
cases were reported in Keren sub region health
facilities. Among which 3945 were notified in 2020
and the rest 1283 in 2021. Annually, DF cases in
2020 were more than three-fold of the cases notified
in 2021.

Figure No.5 shows in 2020 before the intervention
the highest record of DF cases were reached more
than 1000 in July and August and nearly 1000 in
September and October. In 2021 after the
intervention the highest DF cases were recorded in
May and June and it was less than 240 per month.
These numbers of cases were recorded before the
reactivation of the community facilitators. At the
highly transmission season (months) number of
cases notified to health facilities were less than 100
in each month.

Discussion

The sustainability of community based intervention
at urban sites need to create a strong determination
among all community members. At rural sites the
communities are homogenous most of the time,
sustainability could not be an issue, and
interventions take place in appropriate manner®’.
Right after the introduction of intervention on late
2020, its effectiveness was assessed and it had
concluded that, community facilitators had been
committed themselves for the benefit of their
communities®®. However, during impact assessment,
it was found that, engagement to such strategies was
a full time work and the community facilitators need
motivation either by organization or by the
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community. More than a couple of studies were also
found difficulties to find committed leaders and
associations willing to invest themselves voluntarily
and unconditionally in fight against mosquitoes and
other community base interventions®=’.

A short term effect of the intervention was the
entomological indices. It was recorded at three times
and it shows a consecutive reduction since the
introduction right up to the present study. Initially
before the intervention and sooner after the
intervention, all the indices were very high to cause
an epidemic. A year after the introduction of the
community based intervention the indices were
reduced below a limit to cause epidemic.

Aggressive mosquito control methods were used
during intervention. All levels of the community
were directly participated with the coordination of
local administrators. For sure the community
facilitators and health workers were the drivers of
the strategy. And it came-up with rapid reduction in
mosquito population. A study by Lin et al., revealed:
comprehensive and intensified dengue intervention
strategy based on community participation was
effective to reduce mosquito density and confront
dengue outbreak™. Another study from Vietnam
showed community based integrated dengue vector
control strategies was very effective against DF
epidemic’’.  Different  studies recommended
community based intervention remains the best
mosquito control methods so-far'®'"”. Newton and
Reiter in their study depicted, any approach to
control mosquito is questionable and inefficient
without active community involvement. Similarly,
the present study found, Aedes control strategies
need to focus on HHs since their breeding habitat is
related to individual behavior.

Community innovative management of HH
containers was observed in the study area. Each and
every HH was come with its own experience in
managing and covering of its water holding
containers. This experience leads the project to its
sustainability and the majority of HHs with cement
tanks were used bleach like chemical to kill
mosquito larva by putting to the bottom of the basin.
The present study was found that all cement tanks
applied with bleach were free of immature mosquito

January — June 14



Mensur Yenus and Samuel Jirom Wolday. / International Journal of Medicine and Health Profession Research. 10(1), 2023, 10-19.

larva and other insects as well. All community
members were advised and practiced not to drink
water from such cement tanks applied with bleach
because it may have some other health problems.
This best innovation was tried to replicate to all the
areas of the region. Activities were tried to be
participatory to bring intrinsic motivation of
community leaders and community facilitators
because adaptability and sustainability of an
intervention was found resulted from participatory
nature®>*,

With the respect to the changes brought on mosquito
breeding habitat management among the
community as a whole, some individuals were
resisted to the change and still continued to create
favorable condition to the mosquito population to
breed. Same problem was noticed in Burkina Faso
that, the intervention they introduced did not find a
major effect on the number of breeding sites or

The present study was faced to such situation but
fortunately the community itself brought a solution
that community innovated penalties was introduced.
A list of community innovated penalties was
prepared and was given to the municipality for its
approval. After the approval a copy of it was given
to each and every community facilitator. The whole
community was then informed with the line of their
respective community facilitator.

Dengue fever is nowadays an important vector borne
disease because it is emerging and re-emerging
globally. With the increasing importance of it, a
comprehensive dengue intervention model will
become increasingly important.

density of mosquito populations in certain
neighborhoods34.
Table No.1: Entomological surveillance and risk assessment of the study area, Keren
Anseba zone Eritrea
Entomological | Normal .Before tl.le Risk to .nght aft.er Reduction | 1 year after | Reduction
S.No index range intervention densue intervention from the from
g (2020 g (late 2020) | baseline | intervention | baseline

Very high

1 House index <7 79.8% risk for 32.5% 60.3% 9% 89.7%

dengue

epidemic

2 Container <5 37.7% 12.4% 67.1% 2% 94.7%

index
3 Breteau index <20 148 55.6 62.5% 23 84.5%

Semftation &
mobiliz mica

Figure No.1: Theoretical model for the community intervention against dengue fever in
Keren, Anseba zone, Eritrea
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Figure No.2: Indoor and outdoor container productivity before intervention

Indoor and outdoor containers profuctivity (2021)
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Figure No.3: Container's productivity profile after intervention (2021): keren Anseba zone:
Eritrea

Figure No.4: Properly fitted and covered barrels and cement basins
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Figure No.5: Comparison of dengue fever cases in 2020 and 2021 in Keren, anseba zone Eritrea
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CONCLUSION

In conclusion, this study suggests that a
comprehensive and enhanced dengue intervention
Strategy based on community engagement has
significant effect to control a dengue.

RECOMMENDATIONS

WHO recommends the use of communication for
behavioral impact (COMBI), an approach that
integrates behavior and social communication to
reduce risk and prevent diseases. So this approach
has to be introduced to our strategies in controlling
and preventing communicable and  non-
communicable diseases.

Community leaders need to be motivated by
community innovative incentives.

ABBREVIATIONS

BI: Breteu Index; CBI: Community Based
Intervention; CHIKN: Chikungunya; CI: Container
Index; DF: Dengue Fever; HH: House Hold; HI:
House Index; KAP: Knowledge Attitude and
Practice; MOH: Ministry of Health; SPSS: Statistical
Package for Social Sciences.
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