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Abstract

Objectives: Aim of this study was to determine the biological and current epidemiological
characteristics of some vector-borne diseases including Cutaneous Leishmaniasis (CL), Crimean-Congo
Hemorrhagic Fever (CCHF), West Nile Virus (WNV) and Malaria in Adana to provide guidance for
employees in public health.

Materials and Methods: This study was carried out in cooperation with Public Health Department of
Cukurova University and Public Health Services of Adana Provincial Health Directorate. After the
necessary permissions, records of Vectorial and Zoonotic Diseases Unit including approximately 3 years
period between 01.01.2016 and 15.11.2018 have been examined. Data were analyzed using STATISTICA 8.0
software and y2 binary or multiple comparisons were used. p<o.05 was considered significant level.
Results: 86.20% (n: 550) of 638 cases were local cases in which contact with the agent was inside Adana
and the rest (n: 88) were import cases. 89.34% (n: 570) of all cases were belong to CL, followed by
Malaria, WNV and CCHF with 5.32% (n: 34), 2.83% (n:18) and 2.51% (n: 16), respectively. 50,35% (n: 287)
of CL patients were male and the mean age was 23.97 years. Also 54.10% (n: 317) of CL was seen in Syrian
migrants. It was found statistically significant that number of CL in Syrian migrants was higher than
that of Turkish citizens (p=0.023) and higher in January and May than in other months (p<o.001). The
mean age of the cases in CCHF was 35.68 years, 75.00% (n: 12) was male and 6.25% (n: 1) resulted in
death. It was found statistically significant that CCHF was seen in June-August period more than the
other months (p<o.01). The mean age of WNV was 36.52 years, 88.9% (n: 16) was male, 22.22% (n: 4) had
WNV-induced neurological disease and 5.55% (n: 1) resulted in death. It was also found that WNV was
more common in July and September than in other months (p<o.0o1). The mean age of malaria cases
was 38.54 years, 2.94% (n: 1) was foreigners and all (n: 34) were males and import cases.

Conclusion: All these diseases are still important today in our country as they have serious health
effects. It is a known fact that current epidemiological studies that define the different characteristics of
diseases guide the implementation of preventive health services. We hope that the current data on these
vector-borne diseases will guide all healthcare providers working in the field.
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Oz

Amag: Calismamizin amaci Adana ilinde Sark Cibani, Kirnm-Kongo Kanamali Atesi (KKKA), Bati Nil
Virtistt (BNV) ve Sitma’'nin dahil oldugu bazi vektérel hastaliklarin biyolojik ve giincel epidemiyolojik
ozelliklerini tanimlayarak birinci basamak ve halk sagligi alaninda calisanlara yol gostermesini
saglamaktir.

Materyal ve Metot: Bu calisma Cukurova Universitesi Halk Sagligi Anabilim Dali ve Adana il Saglik
Mudirlagi Halk Saghigi Hizmetleri Bagkanlig: ile ortaklaga yapilmistir. Gerekli izinler alindiktan sonra
Adana il Saghk Miidiirligti Halk Saghg Hizmetleri Bagkanlhigi Vektorel ve Zoonotik Hastaliklar
Birimi'nin elde ettigi Sark Cibani, KKKA, BNV ve Sitma iceren ve 01.01.2016 ile 15.11.2018 zaman araligini
kapsayan yaklasik 3 yillik kayitlar incelenmistir. Veriler STATISTICA 8.0 yazilimi kullanilarak analiz
edilmistir. Verilerin niteligine gore uygun x2 ikili veya ¢oklu karsilastirma testlerinden yararlanilmistir.
Tiim istatistik analizlerde p<o,05 degeri anlamli kabul edilmistir.

Bulgular: Yaklasik ti¢ yillik donemde sik goriilen bu dort vektorel hastaliktaki toplam 638 vakanin
%86,20’si (n: 550) etkenle temasin Adana’da oldugu yerel vaka, %13,80’'i (n: 88) importe vakadir.
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Vakalarin %89,341 (n: 570) Sark Cibani, %s5,32’si (n: 34) Sitma, %2,83'1 (n: 18) BNV, %2,51 (n: 16)
KKKA’dir. Sark ¢ibaninda vakalarin %50,35i (n: 287) erkek ve yas ortalamasi 23,97 yildir. Sark ¢ibaninin
%54, (n: 317) Suriyeli gé¢menlerde gorilmugtiir. Sark ¢ibanmin Suriyeli gé¢menlerde Tiirk
vatandaglarina gore daha fazla (p=0,023) ve Ocak ile Mayis araliginda, diger aylara gore daha yiiksek
siklikta goriilmesi istatistiksel olarak anlamli bulunmustur (p<o,001). Kirnm Kongo Kanamali Ategi'nde
vakalarin yas ortalamasi 35,68 yil, %75,0071 (n: 12) erkek ve %6,25'sinin (n: 1) 6lim ile sonuglandig:
gorilmektedir. Haziran ile agustos araliginda, diger aylara gore daha fazla gériilmesi istatistiksel olarak
anlamli bulunmustur (p<o,o01). BNV’de yas ortalamasi 36,52 yil, %88,9'u (n: 16) erkek, %22,22’sinde (n: 4)
BNV kaynakli ndrolojik hastalik gériilmiis ve %s5,55's1 da (n: 1) 6liimle sonuglanmigtir. BNV’ nin temmuz
ile eylil araliginda diger aylara gore daha fazla goriilldigt istatistiksel olarak anlamli bulunmustur
(p<0,001). Sitma vakalarinin yas ortalamasi 38,54 yil, %2,94’ti (n: 1) yabanci uyruklu ve tamami (n: 34)
erkek ve importe vakadir.

Sonug: Sark Cibani, KKKA, BNV ve Sitma tim diinyada oldugu gibi tilkemizde de ciddi saglik etkileri
olmasi bakimindan giintimiizde hala 6nemini korumaktadir. Hastaliklarin farkl 6zelliklerini tanimlayan
gincel epidemiyolojik ¢alismalarin, koruyucu saglik hizmetlerinin uygulanmasina rehberlik ettigi
bilinen bir gercektir. Calismamizda yer alan bu vektdrel hastaliklarla ilgili giincel verilerin, alanda
calisan tiim saglik sunucularina yol gésterecegini umuyoruz.

Anahtar kelimeler: Sark ¢ibani, Kirnm-Kongo Kanamali Atesi, Bat1 Nil viriist, sitma, vektorel, Tiirkiye
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Introduction

Vector-borne diseases are serious public health problems that maintain their
importance worldwide. They are responsible for 17% of all infectious diseases and
causes approximately 700.000 deaths.!

Vector-borne diseases are infections transmitted by the bite of infected arthropod
species, such as mosquitoes, ticks, triatomine bugs, sandflies, and blackflies.2

The distribution of vector-borne disease is determined by many factors; demographic,
environmental and social. In addition, some problems such as increasing global travel
and trade, unplanned urbanization, climate change, changes in human populations,
landscape, land use and agricultural practices that occur today affect many areas as
they also affect the prevalence and distribution of vector-borne diseases.>4

Arthropod vectors are ectothermic animals and thus especially sensitive to climatic
factors. Weather influences survival and reproduction rates of vectors.>

Vector-borne diseases, especially in tropical and sub-tropical regions, often affect the
population living in poor conditions in underdeveloped countries.® However, it has the
potential to seriously affect the developed countries due to different situations.

These diseases are particularly prevalent in the rural areas practicing with agriculture
and animal husbandry but can also be seen as nosocomial infections. Nosocomial
infections occur as nonvector-mediated transmission in healthcare workers. The risk of
nosocomial transmission with lethal potential should not be ignored and protective
measures should be taken during service delivery.7

In our country, vector-borne diseases such as Cutaneous Leishmaniasis (CL), Crimean-
Congo Hemorrhagic Fever (CCHF), West Nile Virus (WNV) and Malaria are important
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as they are in the world. These diseases cause periodic outbreaks, threaten public
health, and put the country's economy into a difficult situation. For this reason, it is
very important to continue the studies related to these diseases and to publish the
current situation in different regions of our country.

In this study, we aimed to determine the biological and current epidemiological
characteristics of some vector-borne diseases including Cutaneous Leishmaniasis (CL),
Crimean-Congo Hemorrhagic Fever (CCHF), West Nile Virus (WNV) and Malaria in
Adana to provide guidance for employees in public health.

Materials and Methods

This study was carried out in cooperation with the Public Health Department of
Cukurova University and Public Health Services of Adana Provincial Health
Directorate. Legal permissions required for the study were provided by Adana
Provincial Directorate of Health (No: 60247264~ 044) and the ethics committee
permission was provided by Ankara Yildirim Beyazit University Ethics Board (No: 2018-
351). CL, CCHF, WNV and Malaria records of Vectorial and Zoonotic Diseases Unit
including approximately three years period between 01.01.2016 and 15.11.2018 were
examined after necessary permissions. CL, CCHF, WNV and Malaria cases, which were
diagnosed only in health institutions in Adana province, were used in the analysis
phase. Differences between age, sex and nationality classes, origin of the cases (import
or local to Adana), differences between years and months, the incidence of cases
between the districts and between urban and rural areas of Adana were evaluated in
this study. The central districts of Adana (Seyhan, Yiregir, Cukurova, Saricam and
Karaisali) were considered as urban areas and other 10 districts (Aladag, Ceyhan, Feke,
Imamoglu, Karatas, Kozan, Pozanti, Saimbeyli, Tufanbeyli, Yumurtalik) as rural areas
for the analyses. Excel Power Pivot was used for data editing, tables and graphics. Data
were analyzed using STATISTICA 8.0 software and x> binary or multiple comparisons
have been applied. We used an alpha () value of 0.05 as our significance level for all
comparisons.

Results

A total of 638 cases were observed in four vector-borne diseases examined in Adana
province from the beginning of 2016 till November 2018. 86.20% (n: 550) of these cases
were local cases in which contact with the agent was inside Adana. On the other hand,
13.80% (n: 88) were import cases where the contact with the agent was outside,
however its diagnosis, notification or treatment was performed inside Adana. Of 638
vectorial cases, the most common disease was CL with a rate of 89.34% (n: 570; Figure

1).
Cutaneous Leishmaniasis

It was determined that the mean age of 570 local and import CL cases in observation
period was 23.97 years (median: 18, max: 89, SD: 19.53; Table 1). 50.35% (n: 287) of these
cases were male and 49.65% (n: 283) were female. It was remarkable that CL was more
likely to be seen in foreign nationals (54.74% of all CL cases; x?>=5.115, p=0.023).

91.75% (n: 523) of all CL cases were local and the remaining 8.25% (n: 47) were import.
Evaluation of CL cases in terms of districts of Adana showed that the disease was
concentrated in Seyhan (29.64%, n: 169), Yiiregir (24.56%, n: 140) and Sarigam (11.57%,
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n: 66) districts (Figure 2). In terms of urban and rural areas, 79.16% (n: 414) of all cases
were observed in urban and 20.84% (n:109) were observed in rural areas and this
difference was statistically significant (y>=177.868, p<o.001).
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Figure 1. General Case Distribution, 2016-2018, Adana

The cases were observed higher in January and May than in September and December
(X?=144.021, p<o.001; Figure 3). In terms of years, 39.12% (n: 223) of cases were observed
in 2016, 29.47% (n: 168) in 2017 and 31.40% (n: 179) in 2018.
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Figure 2. Geographic Distribution of CL in Adana
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Figure 3. Monthly Distribution of CL in 3 years period

Crimean-Congo Hemorrhagic Fever

It was determined that the mean age of 16 CCHF cases in observation period was 35.68
years (median: 22, max: 83, SD: 27.44; Table 1). 75.00% (n: 12) of these cases were male
and 25.00% (n: 4) were female. 6.25% (n: 1) of these cases were foreign nationals. When
the prognosis was examined, 6.25% of the cases (n: 1) resulted in death.

Of the 16 cases, 75.00% (n: 12) were local cases and the remaining 25.00% (n: 4) were
import. Among local cases, 5 of them were observed in Saimbeyli and 1in Feke,
Tufanbeyli, Seyhan, Kozan, Yiiregir, Ceyhan and Saricam. The difference between the
incidence of cases in urban and rural areas was not statistically significant (urban n: 3,
rural n: 9; ¥*>=3.000, p=0.083).

CCHF started in March, peaked in July, and ended in September. It was more common
in June to August than in other months (x>=41.102, p<o.001; Figure 4). In terms of years,
62.50% (n: 10) of the cases were observed in 2016 and 18.75% (n: 3) in 2017 and 2018.

West Nile Virus

The mean age of 18 WNV cases was 36.52 years (median: 32, max: 75, SD: 22.58; Table 1)
88.89% (n:16) of the cases were male and the rest were female. 5.55% (n: 1) of all cases

resulted in death. WNV-induced neurological disease was observed in 22.22% (n: 4) of
the patients.

On the other hand, 83.33% (n: 15) were local cases and 16.67% (n: 3) were import.
Among local cases, there were 4 cases in Yiiregir, 3 in Seyhan and Ceyhan, 2 in
Saricam, 1in Imamoglu, Cukurova and Yumurtalik. No statistically significant
difference was found between the rural and urban areas (x>=1.667, p=0.196).
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WNYV were more common between July and September than in other months
(}?=67.333, p<o.0o1; Figure 5). 11.1% (n: 2) of the cases were observed in 2016, 22.22%
(n: 4) in 2017 and 66.66% (n: 12) in 2018.

Table 1. Age and sex distributions of CL, CCHF, WNV and Malaria cases in Adana
province in three-year study period

Age
Disease Sex
n (%) Mean | Median| Max Std. Std,
Dev. Err.
. Male 287 (50.35%) 23.50 18 79 1853 | 109
utaneous
) . . Female | 283 (49.65%) 24.46 17 89 20.52 | 122
leishmaniasis
Total 570 (100.00%) 23.97 18 89 19.53 | 0.82
Male 12 (75.00%) 39.68 29 83 28.23 | 8.5
Crimean-Congo
. 8 Female 4 (25.00%) 23.70 16 57 24.26 | 1213
Hemorrhagic Fever
Total 16 (100.00%) 35.68 22 83 27.44 | 6.86
Male 16 (88.89%) 36.45 32 75 23.20 | 5.80
West Nile Virus Female 2 (1.11%) 37.07 37 54 24.41 | 17.26
Total 18 (100.00%) 36.52 32 75 22.58 | 5.32
Male 34 (100.00%) 38.54 36 59 9.98 171
Malaria Female 0 (0.00%) - - - - -
Total 34 (100.00%) 38.54 36 59 9.98 171
10
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Figure 4. Monthly distribution of CCHF in 3 years period
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Figure 5. Monthly distribution of WNV in 3 years period

Malaria

It was determined that the mean age of 34 malaria cases in observation period was
38.54 years (median: 36, max: 59, SD: 9.98; Table 1). All the cases were male (n: 34) and
2.94% (n: 1) of them were foreign nationals.

All cases were imported meaning to have taken the causative agent in African
countries or have received Malaria treatment in African countries and had the disease
in our city again. None of the cases has resulted in death.

Although malaria cases were seen in high rates between May and September, this was
not statistically significant (x?>=10.48297, p=0.487; Figure 6). In terms of years, 20.60%
(n: 7) of all cases were seen in 2016, 32.35% (n: 11) in 2017 and 47.05% (n: 16) in 2018.
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Figure 6. Monthly distribution of Malaria in 3 years period
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Discussion
Cutaneous Leishmaniasis

In our study, 50.35% of the cases were male and the mean age was 23.97 years. In an
eight-year period study in Antalya', 56.60% of the cases and in a cross-sectional study
with two thousand people in Iran®, 55.20% of the cases were male. In a study
conducted in Diyarbakir, 55.50% of the cases were female, and the mean age was 19.4
years'?, on the other hand, in a study conducted in Cukurova region, 55.00% of the
cases were female and the mean age was 30.70 years.3 The age and gender distribution
of CL does not show a homogeneous distribution in the literature and the results are
different from our study.

In our study, 54.74% of the cases were foreign nationals. All of these cases consist of
Syrian migrants who are under temporary protection. Dense population of Temporary
Protected Syrians (TPS) inhabits southern provinces of Turkey that are neighboring
Syria. Adana is the fifth largest city in Turkey hosting TPS population (6.3%, n:
227,066).4 The fact that more than half of the cases are from the migrant population
shows there are serious health risks coming with the migration. This situation
demonstrates the importance of regular screening and preventive studies for vector-
borne diseases in both temporary shelter centers and in the southern provinces where
Syrian population is densely populated.

On the other hand, in our study, it was seen that the cases were more frequent in
January and May than in September and December, and this difference was statistically
significant (p<o0.001). In a study conducted in Hatay, it was observed that the cases
were concentrated in May and June.’> However, Uzun et al.**and Ok et al.7in two
separate studies showed the cases were observed mostly in October, November and
December. When the distribution of CL cases is examined according to months and
seasons, it is seen that they are mostly reported in spring and at least in autumn
months. This may be caused by the presence of hot and humid air, which are suitable
conditions for the reproduction of the mosquito, at different times between different
regions and the emergence of the disease after 2 to 6 months after the mosquito
carrying the causative agent infects the human.

Crimean-Congo Hemorrhagic Fever

In our study, 75.00% of the cases were male and the mean age was 35.68 years. It is
known that the majority of cases are concentrated in men in accordance with our
study. Yilmaz et al.® conducted a study througout Turkey, between 2002 and 2007 and
showed that 53% of the cases were male and the mean age was 44 years. Ince et al."
reported that 67% were male of all cases in their study. Sharififard et al. conducted two
different studies in Iran and reported in their study, which was between 1999 and 2015
that 53% of all cases were male.?® In their other study throughout 23 provinces in Iran
over a ten-year period, 77.5% of all cases were male and more than half (52.2%) were
between 21-40 years of age.* In an other study conducted in Kastamonu, 56% of the
cases were also found to be female and the mean age was 52 years.?
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Since the population of young people under the age of 30 migrates to cities, male
population in rural areas is the majority of the labor force in agriculture and animal
husbandry. This situation is thought to increase the risk of disease in men.

In our study, the rate of fatality was 6.25% (n:1). Yilmaz et al.’® was stated that the
average rate of fatality was 5% and this rate was evaluated as 4.67% according to the
data of Ministry of Health between 2008-2017. Ince et al." reported that fatality rate
was 13% in worldwide and 10% in Turkey. Sharififard et al. found a high rate of fatality
in their study (28.6%). In some regions, the rate of fatality could reach up to 80%.325

Fetal rate of CCHF has differences according to regions. Due to the difficulties in
accessing health services and lack of awareness about the disease due to geographical
characteristics, delay in diagnosis and treatment is thought to lead to different rates of
fatalities.

In our study, although the cases were concentrated in rural areas, the difference
between urban and rural areas was not statistically significant (p=0.083). CCHF cases
are known to concentrate on the rural population, in particular the population that
subsists on agriculture. However, in the literature, it is possible to see different results
that vary according to regions.

A study in Iran® reported that 66.70% of the cases were in rural areas, but another
study also in Iran®® reported that 64.3% of cases were observed in urban areas.

It is stated that the cases started to increase in March in the northern hemisphere and
peaked in June and July.>**7 In our study, the results of the seasonal situation were in
accordance with the literature. Ticks are more active in the spring and summer
months, and agriculture and livestock activities concentrate in the same period. These
factors lead to seasonal differences of CCHF cases.

West Nile Virus

In our study, the mean age of the cases was 36.52 years. In another study also
conducted in Turkey with 438 volunteer blood donor the mean age was 34.7.28 The
average age of the 47 cases is reported to be 58 years in a study conducted in 2010 in
Turkey.?® and in Italy in 2013 in other study, this mean age was found to be 73 years.3°
In the literature, there are different results that are not close to each other in terms of
age.

In our study, 88.89% of the cases were male and our findings are in accordance with
the literature. Napoli et al.3° reported 61.30% of the cases, Kalaycioglu et al.?® reported
68.10% of the cases and Bigeroglu et al.?® reported 92.24% of the cases were male. Also
in a study with 3145 WNV cases in Israel between 2011 and 2014, 51.60% of the cases
found to be male3'. Most probably, the fact that males travel more to endemic regions
leads to this situation.

In our study, the fatality rate of cases was 5.55%. European Center for Disease
Protection and Control (ECDC) stated that in 2017, 26 of 204 cases in EU region
resulted in death and the disease's fatality rate was 9%. In the same text it was also
mentioned that 1 of 7 cases resulted in death in Turkey in 2017.32 In our country, 10 of
47 cases between 2010-2011 resulted in death and the rate of fatality was reported to be
21%.2° In general, 70-80% of the patients have no clinical symptoms. In only 1% of
those with clinical symptoms (elderly, children, pregnant and immunocompromised
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groups such as HIV / AIDS patients), the disease is fatal. Fatalitic speed is different in
the studies is due to the difference between the regions at above-mentioned risk
groups.

ECDC reported that 50 of 2873 WNV cases (1.74%) observed in Eastern Europe
between the years 2010-2016 was in Turkey. It was stated that there were 47 cases in
2010, 3 cases in 2011, but no cases between 2012 and 2016 were observed. 2 of 7 cases
observed in Turkey in 2017 was in Adana.?? In the same time period, vast majority of
cases were observed in Turkey's neighbor countries Russia and Greece (1464 in Russia
and 545 cases in Greece) shows that Turkey is at serious risk of the disease. From the
beginning of 2018 to 18 October, 1436 WNV cases were observed in EU member states
and 162 cases resulted in death.34 It is important to make disease surveillance more
effective.3°

In our study, the cases were more prevalent in August-September than in other
months and this difference was statistically significant (p<o.001). In a study conducted
in Italy, cases occurred between July and September and 75.00% of the symptoms
started in August and peaked in this month.3° In another study conducted in Eastern
European countries, the cases were reported to be more frequent in August.3s In the
cycle of the disease, mosquitoes are often transmitted by migratory birds taking the
cause in Africa. After that mosquitoes infects humans and horses. The concentration of
cases in the summer months is attributed to this migration pattern in the cycle.

Malaria

The mean age of our study was 38.54 years. Yentur Doni et al.3® examined 11 years’
cases between 2001 and 2011 in Sanliurfa and reported that the mean age was 19.21
years. Aydin et al.3” reported the cases are between 15 and 49 years of age in Mersin. In
another study conducted in Iran, the mean age was 31.57 years and the cases were
between 31 and 40 years (51.13%, n: 68).38

In our study, all cases were male. In our country different studies in Sanliurfa
(53.45%),3° Adana (58.70%),39 Mersin (60.27%),37 and Antalya (74%)4° reported that the
disease is more common in men. In two different studies conducted in Iran, the
incidence of cases in men was 77.60%#* and 86.46%.3® Until 2000s, malaria was more
endemic in the southern regions of our country, especially in the male population
dealing with agriculture. In the last decade, however, endemic cases have been
replaced by import cases, mostly males traveling to African countries. This is thought
to be the reason for the concentration of cases in male population.

In our study, all cases were imported meaning to have taken the causative agent in
African countries or have received Malaria treatment in African countries and had the
disease in our city again. In our country, studies conducted up to ten years ago indicate
that local cases were high (70% to 80% in range).3¢374° But today Turkey is not an
endemic region and most of the cases are observed as an import case. Karadag et al.+>
reported in their study that all cases were import cases caused by travel to African
countries.

When the definitive diagnoses in our study were examined, it was determined that
70.60% (n: 24) of the 34 cases found to be caused by Plasmodium falciparum, 20.58%
(n: 7) caused by P. vivax and 8.82% (n: 3) caused by both and called as mixed type.
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Karadag et al.#* in 13-year trial in Samsun, reported 87.5% of the cases were caused by
P. falciparum.

In our country it was found in different studies that most of the cases were P. vivax
type in Sanhurfa (99.9%),3° Adana (90.90%),3° Mersin (91.78),37 Antalya (86%).4° In two
different studies conducted in Iran, the rate of P. vivax in cases was reported as
94.92%% and 83.00%* and it was found to be high. In our country, P. vivax was
frequently seen when the disease was endemic. However, since the import cases from
African countries mostly carry P. falciparum type, the effect of this condition appears
in our study.

In our study, malaria cases were concentrated between May and September in
accordance with the literature. In our country, there are many studies showing that the
number of Malaria cases were the highest in Sanliurfa and Antalya between May and
November,3®4° Adana and Mersin between June and September.3937 In Iran, there are
studies showing that the cases were mostly between June-October3® and between April
and November.3 Hot and humid zones have suitable conditions for the reproduction
and spread of mosquitoes. It is thought that the cases intensified in May-September
due to travel to endemic countries during these months when weather conditions are
appropriate.

CL, CCHF, WNV and Malaria are still important today in terms of serious health
effects in our country as well as all over the world. Vector-borne diseases cause
outbreaks and affect a large part of society. Current epidemiological studies that define
the individual, place, time and different characteristics of diseases provide significant
benefits to the studies conducted to prevent outbreaks and health effects. Increasing
the knowledge and awareness of all health workers, especially the physicians working
in preventive health services, in terms of vector-borne diseases is of great importance
for the protection of public health.

In the months when these diseases are seen frequently, taking personal and
environmental measures reduces the risk. For this purpose, it is very important to
provide health education to the society at risk about protection from vector diseases.
Brief information about diseases should be given in health education, ways of personal
protection should be explained and people should be informed about in which
conditions they should consult to the relevant health institutions. These educations
should continue regularly.
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