Original Research Article

Knowledge, Practice, and Awareness about Preventive Measures of Chikungunya among
Traders community in Mitford region of Dhaka City

Abstract

Aim: Chikungunya outbreak was first identified in Bangladesh in 2008. Very limited information
is available to assess knowledge, practice, and awareness of the community to prevent
Chikungunya. As community engagement and motivational interventions are mainly focused to
prevent mosquito bite and to control their breeding, the aim of this study was to assess knowledge,
practice, and awareness (KPA) of the community for preventive measures about Chikungunya.
Methods: This descriptive cross-sectional study was conducted in Mitford region of Dhaka city
from January to May 2021 among 280 traders and data were collected using a self-administered
structured questionnaire and observational checklist. Results: Most of the respondents had
informed about Chikungunya from media (41.79%). About 50.71% respondents were informed
about the transmitted vector of chikungunya and out of them, 47.18% also had knowledge that
Aedes variant is the specific vector for this disease, but more than half (55.71%) did not know that
it is a viral borne disease. Again, only 16.43% of the respondents knew about the actual biting
time. Study also revealed that 38.93% respondents practiced bed net, 18.21% mosquito coils and
13.22% aerosol as effective preventive measures. Only 25% aware to keep drain, free from
blockage, 20.72% aware to change water from house plant container and only 6.79% aware to
notify city corporation authority to take necessary action to prevent spreading of disease though
50% of the respondent stated that they were aware about government existing activity of fogging
the areas, destroying the bush (23.93%) and improving water drainage system (18.93%) that
effectively destroy further breeding of vector and spreading of transmission. About 67.5% took
paracetamol as the primary management and 11.79% aware to take bed rest but 11% did not
aware about the management. 62% were conscious about the joint complication but 28.22% did
not have any idea. Conclusion: This study found that community had lack of knowledge, practice,
and awareness to take proper preventive measures that might be improved by formulating an
extensive community-based guideline involving the concerned municipal authority and other
stockholders by updating the gaps in knowledge, practice and to organize awareness tracing
program among the community.
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Introduction

Chikungunya is a reemerging arboviral disease that is caused by the Chikungunya virus
(CHIKV) of the Togaviridae family and possess a positive strand RNA genome [1, 8]. It is
transmitted from man to man through the bite of female mosquitoes of the aedes species, mainly
Aedes Aegypti, Aedes albopictus and Aedes polynesiensis [2, 3, 4]. This disease is characterized
by sudden and severe fever, headache, skin rash, muscle, and joint pain. The most affected joints
are the small peripheral joints such as ankles, wrist, and phalanges but involvement of large
joints such as knee and shoulder are also reported. About 72-97% clinical signs were reported as
multiple joints pain. In fact, the name “Chikungunya” means “that which bends up” in the
Makonde language of East Africa, referring to the posture that the affected patient acquires
because of the pain to the joint [5]. Again, the most severe form of this disease has been reported



with neurological, dermatological, cardiovascular, and respiratory system problems but few
reports of mortality have been documented [4, 6]. Neonates, elderly, diabetic and
immunocompromised persons are high risk groups of this disease.

This virus was first identified during an epidemic of febrile polyarthralgia in Newala district of
Tanzania in 1952 [7]. Subsequently outbreak have been reported in more than 60 countries and
since 2005 large number of cases reported in Singapore, Malaysia, and Thailand that is becoming
a significant public health concern in Southeast Asia with [8, 9]. The outbreak in India affected
at least 13 states and more than 1.39 million people [10]. Epidemiologic studies stated that about
3 million people are infected each year, and around 1.3 to 2.7 billion people are presently
residing in at-risk of this disease spread [11]. In Bangladesh, the first outbreak was detected in
2008 (39 cases) in two villages of Northwest areas near to the border of India [12, 13]. Initially
transmission was geographically confined in these two villages. However, in the following years
infrequent outbreaks occurred in Bangladesh which are in 2011 (196 cases), 2013, 2014, 2015
and 2016 [14]. In 2017, 2,314 patients with febrile polyarthralgia were documented from 23
districts of the country and 13,000 clinically substantiated incidents were stated in Dhaka city
[15, 16, 17]. After that, the ministry of Health and Family Welfare, GOB, took rapid actions to
explore the vector and cases of CKG and finally they confirmed the epidemic spread of this viral
disease. In their study, it was also discovered that the CKG virus in 2017 outbreak was a novel
variant and genetically different from the strain observed in former outbreak.

Chikungunya is now a big challenge in Bangladesh since lack of diagnostic facilities in
government hospitals as well as appropriate documentation system. Moreover, at present no
vaccine is available for CHIKV. Hence, the community should practice preventive measures to
alleviate the risk and severity of the disease. Again, the fatal rate is less due to this disease, but
the clinical complication is associated with reduced quality of life (QOL). In one study, it was
found that the QOL was reduced 20 times more in non-recovered CKG affected patients while
for recovered patients it was 5 times more as compared with the healthy control group (18).

The spreading time of CKG usually coincides with the breeding time of mosquitoes, particularly
when intermittent rain occurs in Summer and Rainy season. They breed in stored fresh water of
domestic sites such as flower vases, unused empty utensils, water-storage containers, air cooler
trays etc. and predomestic zones like building construction areas, coconut shells, discarded
domestic junk items such as vehicle tires, and metallic cages etc. The mosquitoes usually rest in



dark, shady domestic places and bite people during the daytime especially, early morning and
late evening. According to WHO guidelines it is suggest that eco-friendly interventions, such as
demolishing mosquito breeding sites in and around residences, will be more cost- effective than
chemical approaches to kill larva and adult mosquitoes [19].

Even though the mortality rate is low in CKG, it is associated with significant well-being of the
affected population and their financial defeat due to prolonged disability to do daily activity for
some cases. Therefore, it is necessary to record proper documentation of definite cases and to
carry out detailed survey of the outbreak of disease. Furthermore, we should formulate a unified
vector control organization policy that can be considered as an important pillar in public health
sector to prevent vector borne disease. Focusing all these statistics, it is time to build up a KPA-
based strategic guideline taking into consideration the current preventive measurement
knowledge, practice, and awareness about Chikungunya among the community. So, the
objectives of the study were to determine the knowledge, practice, and awareness about
preventive measurement of CKG among the traders community in Mitford region of Dhaka city,
Bangladesh.

2. Materials and Methods

2.1. Study Design and settings

This descriptive type of cross-sectional study was conducted for assessing the knowledge,
practice, and awareness among the traders about the preventive measures regarding Chikungunya
disease. The study was performed from the period of January to May 2021 in the Midford region
of Dhaka city, Bangladesh.

2.2 Sample Size and Sampling method

Purposive sampling technique was followed to calculate sample size through the formula, n=
Z2pq/d2. Total sample size was 280. Data were collected by using a self-administered structured
questionnaire and observational checklist after reviewing the literature and Vector borne diseases
management guidelines. The questionnaire consisted of four parts, in that first part included the
socio-demographic information of the respondents, second part about knowledge -based
questionnaire related to preventive measures of CKG disease, third part about observational
checklist to assess the practice of respondents on personal protective measures to prevent CKG.
and fourth part related to assess their awareness concerning prevention, control, management,
and complication of CKG. After explaining the objectives of the study and ensuring privacy and
confidentiality, written informed consent was taken from all respondents involved in the study.

2.3 Data Collection & analysis: Data were collected through face-to-face interview by asking semi
structured questionnaire except checklist of practice tool. Questionnaire was developed in Bangla
language, piloted on 15 respondents before data collection and then translated in English to
utilize. After the accomplishment of all questionnaires, the practice tool was completed by the
data collector using observational checklist. All data were analyzed after checking, verifying,
editing, and compiling by the Statistical Package for Social Sciences (SPSS), (IBM SPSS



Statistics for Windows, Version 23.0. Armonk, NY, USA: IBM Corp.). Result was recorded as
frequencies, percentages, and figures.

2.4 Inclusion Criteria: The traders who aged 20 years and above, including both male and
female, staying in Midford for 2 years and more and available during data collection were
included in the study.

2.5 Ethical approval: The methods and protocols used for this study were reviewed and
approved by the Graduate Research Ethics Committee, Sir Salimullah medical college (SSMC),
Dhaka. This investigation was carried out as a response to an outbreak investigation and thus the
protocol was not reviewed by a human subjects committee. Informed written consent was taken
from all participants involved in study. This study was conducted in accordance with the
Declaration of Helsinki ,1975.

Results: In this study a total 280 traders were selected randomly from Mitford area. The
socio-economic details of the respondents are given in Table 1. Out of 280 respondents majority
(111,39.64 %) belonged to the age group of 20-30 years. Because of the type of profession,
almost all (253, 90.36 %) the respondents were male. A large section (262, 93.58%) of the
respondents was literate with higher secondary (31.07%), secondary (27.14%), primary (22.5%)
and graduate and above (12.86%). About 18 (6.42%) were illiterate. Monthly income of the
most respondents (110, 39.29%) was ranged between 10000-20000 BDT. Considering their
living place, more than half respondents (144, 51.43%) lived in semi- structure building and (36,
12.8%) in tin shed house.

Table 1: Sociodemographic characteristics of the respondents (N=280)

Characteristics Frequency %
Age (years)

20- 30 111 39.64
31-40 86 30.71
41-50 49 17.50
>50 34 12 .15
Gender

Male 253 90.36
Female 27 9.64
Educational status

[literate 18 6.42




Primary school 63 22.50

Secondary school 76 27.14
Higher secondary 87 31.08
Graduation & above 36 12.86

Monthly income (BDT.)

1-10000 104 37.14
10000- 20000 110 39.29
>20000 66 23.57

Housing status

Building 100 35.71
Semi-structure building 144 51.43
Tin Shed house 36 12.86

In Table 2, among the total respondents, (268, 95.71%) knew about the CKG disease and most
(117, 41.79%) of them got this information from media. About half of the respondents (142,
50.71%) had knowledge that this is a carrier born disease and out of them (142), (67, 47.18%)
mentioned the specific vector (Aedes) name. But (138, 49.29%) did not know that this is a
carrier born disease. Again, most of them (197, 70.35%) did not know the main etiology of the
CKG. Moreover, more than two third of the respondents (76.78%) did not have knowledge about
mosquito biting time.

Table 2: Distribution of the respondents according to their knowledge about CKG (N=280)

Characteristics Frequency %

1.Informed about CKG

Yes 268 95.71

No 12 4.29

2.Sources of information

Personal experience 35 12.50
Newspaper 45 16.07
Friends or another person 50 17.86




Media (Television, Internet) 117 41.79
Other sources 33 11.78
3.Mosquito as a carrier

Yes 142 50.71
No 38 13.58
Don't Know 100 35.71
4.CKG is caused by virus

Yes 83 29.65
No 41 14.64
Do not know 156 55.71
5.Type of Mosquito (142)

Aedes 67 47.18
Others 17 11.97
Do not Know 58 40.85
6.Most frequent biting time

At night 100 35.71
Any time 88 31.43
Before sunrise and after sunset 46 16.43
Afternoon 19 6.79
Noon 27 9.65
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Figure 1: Bar diagram showing the knowledge of respondents about most frequent biting time of
mosquito.

The practice of traders about CKG prevention stated in Table 3. To take preventive measures,
out of 280, 109 (38.93%) were used to practice bed net, 51 (18.21%) and 37(13.22%) used coils
and aerosol, respectively. Others wore long sleeves trousers 19, (6.79%), screening the house 13
(4.65%), close the house doors/windows at evening 24 (8.57%) but 27 (9.64%) respondents did
not practice any preventive measures.

Characteristics Frequency | %
1.Wear long sleeved trousers 19 6.79
2.Use mosquito aerosol 37 13.22
3.use mosquito Coils 51 18.21
4.Use bed net 109 38.93
5.Screening the house 13 4.65
6.Close the house doors/windows at evening 24 8.57
7. Nothing 27 9.64

Table 3: Distribution of the respondents according to their practice on personal protective measures
(N=280)
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Figure 2 : Bar diagram showing the distribution of practice of respondents on personal
protective measures about CKG

Table 4 showed the awareness status of the respondents about the preventive measures,
management, and complication of chikungunya. Regarding the personal protective measures, 70
(25%) were aware to keep drain free from blockage, 58 (20.27%) changed water in plant
container and 50 (17.86%) covered tightly all water containers, 43 (15.36%) and 13 (4.64 %)
placed all the garbage into closed bin and removed unused container, respectively. Only 19
(6.79%) informed DCC to take preventive measures. Regarding awareness about existing
preventive measures of the Govt., about half 140 (50%) of the respondents were aware about
govt fogging system, destroying the bush 67 (23.93%), improving water drainage system
53(18.93%). The remaining 20 (7.15%) had others and no ideas about existing govt. preventive
measures. To manage CKG,189 (67.5%) had opinion to take paracetamol, 33(11.79%) were
aware to take bed rest, 28 (10%) took other measures ,17 (6.07%) did not aware to take any
specific management and remaining 13 (4.65%) did not know about the CKG management
system. Regarding the complication of CKG, about 110 (39.29%) respondents had awareness
about the arthritis, 66 (23.57) % and 10 (3.57%) about joint stiffness and skin pigmentations
respectively but 79 (28.22%) did not aware about complication of CKG.

Characteristics to measure awareness of the respondents. | Frequency | %

1.Awareness about preventive measures

1.1 Personal preventive measures

Cover tightly all water container 50 17.86

Keep drain free from blockage 70 25.00

Change water in plant container 58 20.72




Change water in trays under or behind the fridge 20 7.14

Place all the garbage into closed bin 43 15.36
Remove unused container 13 4.64
Inform the DCC to take preventive measures 19 6.79
Others 7 2.50

1.2 Existing preventive measures of government

Fogging the most susceptible area 140 50
Destroying the bush 67 23.93
Improving water drainage system 53 18.93
Others 7 2.50
No idea 13 4.65

2.Awareness about management of CKG

Paracetamol 189 67.5
Bed rest 33 11.79
No specific treatment 17 6.07
Others 28 10
Do not know 13 4.65

3.Awareness on Complication of CKG

Arthritis 110 39.29
Joint stiffness 66 23.57
Pigmentation on the skin 10 3.57
Others 15 5.35
No idea 79 28.22

Table 4: Distribution of the awareness status of the respondents about the preventive measures,
management, and complication of chikungunya.



Nothing (27) B o64%

Close the house doors/windows at evening " )
© M 357%

(24)
Screening the house (13) Bl  265%
38.93
Use bed net (109) I
. 8.21
Use mosquito Coils (51) —)
70
13.22
Use mosquito aerosol (37) — o
Sy
Wear long sleeved trousers (19) — 6.79%
S AP S ) S (AP A\ PR S

O )
~ T ~

Figure 3: Pie chart showing the distribution of the respondents about their awareness on
complication of CKG.

Discussion

During 2017 outbreak of CKG in Bangladesh, out of 65 districts 23 were affected as an epidemic
manifestation. This study was aimed to assess knowledge, practice, and awareness about
preventive measures of Chikungunya among the citizens in one of most crowded regions
(Midford) in Dhaka city. A total 280 traders were selected randomly from Mitford area. Because
of the type of profession, almost all the respondents (90.36%) were male, and majority (39.67%)
belonged to the age group 20-30 years. In our study, 268 (95.71%) had informed about the CKG
that is similar to the study of Nagpal et al. where 94% of the respondent in Betul were known to
this disease [20]. But Cara C. Cherry et al. stated that in virgin island U.S.A fewer than half
(47%) of the respondents and Supriya S. Patil et al reported that in north India, 59.25% of the
respondents were informed about this disease [21, 22]. Currently as media is the primary source
of information, in our study, majority of the respondents (41.79%) knew about chikungunya from
media (Internet, television). It is almost similar to the study of Taran et al., Cara C. Cherry et al.
and Rashid et al where the media was the most common source of information for Chikungunya
[21,23,24]. Furthermore, proper knowledge about the carrier of disease is essential to take
appropriate measurement to prevent transmission of Disease. In our study, 50% respondents
knew that it is a carrier borne and out of them 47.18% mentioned the name of carrier that is
dissimilar to the study of Rashid et al. [24] where about 90.2% knew this information but Mishra
A. et. al. reported that in Maharashtra state of India only 1.1% could mention the name of the
carrier [25]. Also, Gul S. et. al. in Pakistan observed in their study that only 22.2% knew the
carrier’s name [26]. Again, in our study, more than half of the respondents (70.35%) did not
have knowledge about the cause that is dissimilar to the study done by Cara C. Cherry et al
where 88% correctly identified that the virus spreads CKG via aedes mosquito bite [21]. This
dissimilarity might be due to the different categories of respondents, more access of media users,
and their educational status. Moreover, our study revealed that most of the respondents reported
using mosquito net (38.93%), mosquito coils (24.29%), aerosol or mosquito repellent (18.57%),
close the house doors/windows at evening (8.21%) as the effective protective measures. In some



studies, it was found that the most stated preventive measures were using bed nets (60.6%),
sprays (60.5%) and window nets (58.6%) that are similar with our study findings [27, 28].
Screening the house 13(4.65%), wearing protective clothing 19 (6.79%) were less effective
practice to prevent mosquito bites that are similar to the study of Kuan G. et. al in Nicaragua
[29]. Practice of different community depends on different level of availability, efficiency,
socio-economic conditions, level of knowledge and awareness. Considering awareness on
personal preventive measures , our study revealed that most of the respondents were aware to
keep water drainage system free from blockage 70 (25%), change plant container water 58
(20.27%), cover tightly all water container 50 (17.86%), placed all the garbage into closed bin 43
(15.36%) but only 43 (15.36%) and 19 (6.79%) thought that placing all the garbage into closed
bin and informing the Dhaka City Corporation (DCC) respectively are necessary as preventive
measures. Only 13 (4.64 %) respondents were aware to remove unused water container that help
to prevent breeding of vector. In a study in Thailand showed that, about 67.1% of the
respondents mentioned that water jar, followed by household drain/ water retention in and
around the houses (49.4%) are main source of breeding areas. Again, in some studies it was
stated that 87.3% and 58.5%, and 57.1% respondents were unaware that vector lays eggs in
water container and removal of stagnant water from containers can help to breeding of mosquito
[ 30, 31]. Again, fogging the susceptible area is one of the most effective measures taken by the
government. But amazingly, only 140 (50%) of the respondents were aware about fogging their
area, where other 25% of the respondent mentioned about destroying the bushes and improving
water drainage system (17.85%).7.15% of them did not have any idea about preventive measures
of CKG. Majority of the respondents 189 (67.5%) were aware to take paracetamol to get rid of
fever in chikungunya, very few were aware taking bed rest (7.14%) and these findings are
similar to Rashid et al [24]. In a study, it was mentioned that 25.7% respondents believed that the
disease should be treated symptomatically and there is no specific treatment for Chikungunya
while the majority of them did not have any idea about the management [21] that are dissimilar
to our study where 26.43% respondents mentioned that they didn"t aware to take specific
measure to manage CKG. Considering the awareness on complication of CKG, 110 (39.29%)
mentioned that they were aware about arthritis as one of the complications of disease, 66
(23.57%) mentioned their awareness about joint stiffness, pigmentation on skin 10 (3.57%) but
one third of them (33.57%) did not have any idea about the complications of chikungunya.
Fourie and Morrison stated in their research that about 73% of the patients suffered serious
arthralgia in the critical phase of the symptom [32]. In some studies, there were shown that a
significant proportion of patients had developed chronic arthritic symptoms after 1 to 2 years of
acute infection and almost half of the patients who were suffered with persistent rheumatic pain
had impaired daily household activities for more than three months [33, 34].

Conclusion

Chikungunya is considered now as a serious public health concern in Bangladesh as it affects a
large number of people in a short sessional period. Again, due to the debilitating symptomes, it
compromises the quality of life. This study was conducted to assess the KPA of the traders
community about the preventive measures of the CKG disease in Dhaka, Bangladesh. During the
last few decades, the health sectors in Bangladesh have improved significantly but our study
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revealed that lack of complete knowledge and awareness among the community, significantly
impacts on practices to take preventive measures to control CKG outbreak. It is necessary to
organize symposium, seminars, and workshops in government and non-governmental level to
develop awareness among the community to take preventive measures in CKG. Therefore, it is
recommended that all concerned health sectors authorities will work as a team to develop a
nationally recognized standard KPA guidelines to manage the CKG outbreak during the specific
seasonal period in Bangladesh. In Addition, it is necessary to emphasize the importance of
scrutinizing vector borne diseases and executing genome sequence for preventive measures of
CKG.

COMPETING INTERESTS DISCLAIMER:

Authors have declared that no competing interests exist. The products used for this research
are commonly and predominantly use products in our area of research and country. There
is absolutely no conflict of interest between the authors and producers of the products
because we do not intend to use these products as an avenue for any litigation but for the
advancement of knowledge. Also, the research was not funded by the producing company
rather it was funded by personal efforts of the authors.

References

1. Marcela S. Cunha, Pedro A. G. Costa, Isadora Alonso Correa, et al . Chikungunya Virus: An

Emergent Arbovirus to the South American Continent and a Continuous Threat to the World.
Front Microbiol. 2020; 11: 1297. DOI: 10.3389/fmicb.2020.01297,

2. Patterson J, Sammon M, Garg M. Dengue, Zika and chikungunya: Emerging arboviruses in the
New World. West J Emerg Med. 2016 Nov;17(6):671-679. doi: 10.5811/westjem.2016.9.30904

3. Pialoux G, Gauizere BA, Jauréguiberry S, Strobel M. Chikungunya, an epidemic arbovirosis.
Lancet infect Dis. 2007 May 1;7(5):319-327. doi: 10.1016/S1473-3099(07)70107-X.

4. Vanlandingham DL, Hong C, Klingler K, et al. Differential infectivities of 0’nyong-nyong and
chikungunya virus isolates in Anopheles gambiae and Aedes aegypti mosquitoes. Am j Trop
Med Hyg. 2005 May;72 (5):616-21

5. Bordi L, Caglioti C, Lalle E, Castilletti C and Capobianchi M R. Chikungunya and Its
Interaction With the Host Cell. Curr Trop Med Rep. 2015; 2: 22-29.
d0i:10.1007/s40475-015-0038-y

11


https://www.ncbi.nlm.nih.gov/pubmed/?term=Costa%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=32670231
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costa%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=32670231
https://dx.doi.org/10.5811%2Fwestjem.2016.9.30904

6. Mehta R, Gerardin P, Antunes de Brito C A, Soares C N, Ferreira M L B, Solomon T. The
neurological complications of chikungunya virus: A systematic review. Rev Med Virol. 2018;
28(3): €1978. doi: 10.1002/rmv.1978.

7. Cunha Moizéis R N, Medeiros Fernandes T AA, Matta Guedes P M, et al. Chikungunya fever: a
threat to global public health. PathogGlobHealth. 2018 Jun; 112(4): 182-194.
doi: 10.1080/20477724.2018.14787717.

8. Wahid B, Ali A, Rafique S, Idrees M. Global expansion of chikungunya virus: mapping the
64-year history. Int J Infect Dis. 2017 May; 58: 69-76.doi: 10.1016/j.ijid.2017.03.006.

9. Pulmanausahakul R, Roytrakul S, Auewarakul P, Smith D R. Chikungunya in Southeast Asia:
understanding the emergence and finding solutions. Int J Infect Dis. 2011. 15(10): e671-6. doi:
10.1016/j.ijid.2011.06.002.

10. Kumar NP., Joseph R., Kamaraj T., and Jambulingam P. A226V mutation in virus during the
2007 chikungunya outbreak in Kerala, India. J. Gen. Virol. 2008. 89 (8): 1945-1948.
d0i:10.1099/vir.0.83628-0.

11. Seppa N, Hirshfeld J. Chikungunya is on the move. Sci News. 2015 Jun; 187(12).

12. Hossain M S, Hasan M M, Islam M S, et al. Chikungunya outbreak (2017) in Bangladesh:
Clinical profile, economic impact, and quality of life during the acute phase of the disease.
Neglected Tropical Diseases. 2018 June; 1-16. https://doi.org/10.1371/journal.pntd.0006561.

13. ICDDR, B. First identified outbreak of Chikungunya in Bangladesh, 2008. Heal Sci Bull. 2009;
7(1): 1-21.

14. Alam M T. Chikungunya: Bangladesh perspective. Faridpur Med. Coll. J. 2018;13(1):01.

15. Saeed Anwar, Jarin Taslem Mourosi, Md. Fahim Khan, Mohammad Ohid Ullah, Olivier M.
Vanakker, Mohammad Jakir Hosen. Chikungunya outbreak in Bangladesh (2017): Clinical and
hematological findings. PLoS Negl Trop Dis. February 2020; 1-21. https://doi.org/10.1371/
journal. pntd.0007466.

16. Khatun S, Chakraborty A, Rahman M, et al. An outbreak of Chikungunya in Rural Bangladesh,
2011.PLoS Negl Trop Dis. July 2015;1-9. doi: 10.1371/journal.pntd.0003907

17. Kabir I, Dhimal M, Muller R. Banik S, Haque U. The 2017 Dhaka chikungunya outbreak.The
lancet infectious diseases.2017; 17(11):1118. https://doi.org/10.1016/S1473-3099(17)30564-9

18. Ramachandran V, Malaisamy M, Ponnaiah M, Kaliaperuaml K, Vadivoo S, Gupte M D. Impact
of Chikungunya on Health Related Quality of Life Chennai, South India. PLoS One. 2012; 7(12):
e51519. doi: 10.1371/journal.pone.0051519.

19. WHO, Guidelines for Prevention and Control of Chikungunya Fever, 20009.
https://apps.whao.int/iris/handle/10665/205166.

20. Nagpal BN, Saxena R, Srivastava A, et al. Retrospective Study of chikungunya outbreak in
urban areas of India. Indian J Med Res. 2012 March; 135(3): 351-358.

12


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6147074/
https://dx.doi.org/10.1080%2F20477724.2018.1478777
https://pubmed.ncbi.nlm.nih.gov/?term=Roytrakul+S&cauthor_id=21775183
https://pubmed.ncbi.nlm.nih.gov/?term=Auewarakul+P&cauthor_id=21775183
https://pubmed.ncbi.nlm.nih.gov/?term=Smith+DR&cauthor_id=21775183
https://doi.org/10.1016/S1473-3099(17)30564-9
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ramachandran%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23251562
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vadivoo%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23251562
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gupte%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=23251562

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

Cherry C C, Beer K D, Fulton C, et al. Knowledge and use of prevention measures for
chikungunya virus among visitors , Virgin Islands National Park, 2015. Travel Med Infect Dis.
2016;14(5): 475-480. doi: 10.1016/j.tmaid.2016.08.011.

Patil S S, Patil S R, Durgawale P.M., Patil A.G. A study of the outbreak of Chikungunya fever.
Journal of Clinical and Diagnostic Research:; 2013;7(6):1059-1062.
doi:10.7860/JCDR/2013/5330.3061.

Taran S J, Taran R, Bhandari V. Knowledge, awareness, and practice study for mosquito borne
diseases among school children of Malwa region of India. Indian J Child Health. 2016; 3(2)
:125-128. doi: 10.32677/1JCH. 2016.v03.i02.010.

Rashid M H, Sultana H, Zzaman M T. Knowledge and Awareness Regarding Chikungunya
among Urban Community People of Selected Area of Dhaka City Bangladesh. J Infect Dis Ther
2018, 6(1): 1-5. doi: 10.4172/2332-0877.1000355.

Mishra A, Verma V, Shukla G K, Mishra S C, Dwivedi R. Prevalence of Hearing Impairment in
the District of Lucknow, India. Indian J Public Health. 2011; 55 (2):132-134. doi:
10.4103/0019-557X.85251.

Gul S., Aziz S, Tarig S. Chikungunya—The Need for Instigating Awareness in Pakistan. Int J
Pharm Res Scholars (IJPRS). 2014 ;3: 520-523.

Malhotra G, Yadav A, Dudeja P. Knowledge, Awareness and Practices Regarding Dengue among
Rural and Slum Communities in North Indian city, India. Int J Med Sci Public Health. 2014; 3
(3) : 295-299

Fritzell C, Raude J, Adde A, Dusfour I, Quenel P, Flamand C. Knowledge, Attitude and Practices
of Vector-borne disease prevention during the emergence of a new Arbovirus: implications for
the control of Chikungunya virus in French Guiana. PLoS Negl Trop Dis 10 (11): 2016; 1-18.
doi: 10.1371/journal.pntd.0005081.

Kuan G, Ramirez S, Gresh L, et al. Seroprevalence of anti-Chikungunya virus antibodies in
children and adults in Managua, Nicaragua, after the first Chikungunya epidemic, 2014-2015.
PLoS Negl Trop Dis 10 (6). 2016. doi: 10.1371/journal.pntd.0004773.

Chowdhury P R, Haque C E, Lindsay R, Hossain S. Socioeconomic and Ecological Factors
Influencing Aedes aegypti Prevalence, Abundance, and Distribution in Dhaka, Bangladesh. Am.
J. Trop. Med. Hyg.2016; 94(6): 1223-1233. doi:10.4269/ajtmh.15-0639.

Corrin T, Waddell L, Greig J, Young I, Hierlihy C, Mascarenhas M. Risk perceptions, attitudes,
and knowledge of chikungunya among the public and health professionals: a systematic review.
Tropical Medicine and Health.2017; 45 (21): 2-15. doi: 10.1186/s41182-017-0061-x.

Fourie E D, Morrison J G. Rheumatoid arthritic syndrome after chikungunya fever. S Afr Med J.
1979; 56 (4): 130-132.

Sissoko D, Malvy D, Ezzedine K, et al. Post-Epidemic Chikungunya Disease on Reunion Island:
Course of Rheumatic Manifestations and Associated Factors over a 15-Month Period. PL0oS Negl|
Trop Dis. 2009; 3(3): €389. doi: 10.1371/journal.pntd.0000389.

13



34. Taubitz W., Cramer J P, Kapaun A., et al. Chikungunya fever in travelers: clinical presentation
and course. Clin. Infect. Dis. 2007; 45 (1), e1-4. doi: 10.1086/518701.

14



