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Abstract —A cross-sectional study was conducted in urban community of Thanlyin Township, Yangon
Region during 2014 to determine Aedes larval indices and the occurrence of Dengue Haemorrhagic
Fever (DHF) within past one year. A total of 327 households and 1491 members were included in the
study. Aedes larval indices detected in this study were 25.7% for house index, 15.5% for container index
and 48.0% for Breteau index. The occurrence of DHF among households and family members were 2.1%
(95% ClI: 0.9%, 4.4%) and 0.6% (95% CI: 0.3%, 1.1%), respectively. The occurrence was highest among
5 to 14 years age-group. No case was reported among persons with equal or more than 60 years of age.
Mortality and case fatality rates were 0% during study period. Larval positivity among households was
significantly related to sufficiency of family income and number of water container they have.
Surveillance and control procedures for both DHF and vector should be intensified in urban area.
Awareness and participation of the community in prevention and control of DHF should also be raised.
Socioeconomic status as well as proper water supply and storage should be improved in urban area.
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INTRODUCTION

Dengue Haemorrhagic Fever (DHF) still causes
major public health problem among South-East Asian
countries including Myanmar [1] — [8]. In Myanmar,
annual morbidity reported is about 10,000 to 15,000
cases and case fatality rate varies from 0.2% to 6.3%
[8], [9]. Worldwide, 2.5 billion people (or) 40% of the
world’s population are at risk of contracting dengue
infections. An estimated number of 50 million dengue
infections including 500,000 cases of DHF occur in
every vyear throughout the world [3], [10],
[11].Moreover, the incidence of DHF is on rising
trend [2], [3],[12]. This increasing trend will likely to
continue into 21% century resulting in significant
health and socioeconomic burden [13] — [15].

This disease is caused by the dengue viruses, a
Flavivirus that is transmitted principally by Aedes
aegypti mosquito. Aedes mosquito lives in proximity
to houses and breeds in all kinds of water containers
[11], [12]. Therefore, the occurrence and spread of
DHF is related to environmental sanitation, housing
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status and adequacy of water supply [11].There are no
specific treatment and vaccine for dengue infection
until now. Without having specific treatment and
vaccine, vector control is the only way to prevent
DHF.

Knowledge on relationship between larval
positivity and socioeconomic characteristics of
households would help improve the effectiveness of
vector control. Besides, changing political and
economic system leads to rapid urbanization in
Myanmar. Rapid and unsystematic urbanization
enhances the transmission of DHF [2]. So, the present
study was conducted to explore the information on the
occurrence of DHF and its vector, and the relationship
between Aedes larval positivity and socioeconomic
characteristics of households in an urban area.This
study would help prevention and control of DHF in an
urban area of Myanmar by providing some useful
information on Aedes larval indices, the occurrence of
DHF and the socioeconomic determinants of the larval
positivity.
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OBJECTIVES OF THE STUDY

The purpose of the study was to determine Aedes
larval indices, the occurrence of DHF within past one
year, and relationship between larval positivity and
characteristics of respondents and households in terms
of sex, educational attainment, occupation and
household’s income among urban community of
Thanlyin Township, Yangon Region, Myanmar during
2014.

MATERIALS AND METHODS

Cross-sectional study design was used in this
study. Sample size calculation was done using Epi-
info version 7. Larval positivity among households
was estimated as 20% [1]. Therefore, the required
number of households to be studied was 246 with 95%
confidence level and 5% precision. Multi-staged
systematic random sampling procedure was applied.
Four wards out of ten were selected randomly at first.
Then households were selected using systematic
random sampling procedure. Heads of the selected
households were invited to take part in the study.
Inclusion criteria employed in selecting the
respondents were all households’ heads who are more
than 18 years of age, who give consent to take part in
the study and who are willing to disclose monthly
household’s income. Altogether 327 households’
heads were recruited into the study. Face-to-face
interview and observation methods were utilized in
data collection.

The information on occurrence of DHF among
households’ members within past one year was based
on self-report of the respondents. This information
was confirmed by observing hospital or clinic record.
Larval survey was done according to the WHO
standard guideline [16], [17] by well-trained data
collectors supervised by local health staff and
investigators. All water containers situated both inside
and outside of each household were inspected for the
presence or absence of Aedes larvae.

Socioeconomic and demographic characteristics of
the respondents and their households were regarded as
explanatory variables for the positivity of larva in the
household. Education status was classified into
primary (up to grade 5), secondary (grade 6 to 11) and
tertiary (university level and graduates). Average
monthly household's income was divided into two
groups; sufficient and insufficient based on self-report
of the respondents.

The present study was approved by the research
and ethic committee of the University of Medicine 1,
Yangon, Myanmar.

Larval Indices
Three larval indices such as Breteau index (Bl),
container index (Cl) and house index (HI) were
calculated as follows [4], [11], [18]:
No. of positive containers

Breteau index = x 100

No. of houses inspected
No. of positive containers
Container index =
No. of containers inspected
No. of houses with positive container(s)
House index = x 100

x 100

No. of houses inspected

Statistical Analysis

Data entry and analysis were done using STATA
11.0 statistical package. Proportion with 95%
confidence interval was used to determine the
occurrence of DHF. Multivariate logistic regression
analysis with backward deletion procedure was
applied in assessing the relationship between
respondents’ and their familial characteristics, and
larval positivity in the house.

RESULTS AND DISCUSSION

A total of 327 households and 1491 members were
included in this study. Socioeconomic and
demographic characteristics of households' heads and
their families are described in Table 1.

Table 1. Characteristics of Respondents and
Households

Variables Frequency (n=327) Percent
Sex

Female 60 18.4
Male 267 81.6
Education

Primary 87 26.6
Secondary 186 56.9
Tertiary 54 16.5
Occupation

Present 241 73.7
Absent 86 26.3
Household's Income

Insufficient 187 57.2
Sufficient 140 42.8

2

Mean (sd) ages = 47.2 (14.9) years; Mean (sd) family
members = 5 (2); Median (range) family income =
100,000 (6,000 — 2,000,000) kyats
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The annual occurrence of DHF among households
and their members are shown in Table 2. There was
no death. So, mortality and case fatality rates were 0%
in this area during study period.

Table 2.The Annual Occurrence of DHF

50, or low when HI is < 1, BI < 5 [24]. Based on these
criteria, the study area (i.e., urban area of Thanlyin
Township) could have moderate to high risk of DHF
transmission. This might be the reason of having
higher proportion of annual DHF occurrence than the
National average that is less than 0.03% [9].

Variables (n) No. of Percent  95% ClI Multivariate logistic regression analysis was
Cases applied to assess the relationship between
Households (327) 7 2.1 09,44  socioeconomic and demographic characteristics of
Members (1491) 9 0.6 03,11  households' heads and their families, and larval
Age-group in years positivity among households. Table 4 shows the
<5 (85) 1 1.2 0.03,64  royits of logistic regression analysis.
5-14(222) 6 2.7 1.0,5.8
i560 ?197(61)008) S 85 0'02_' 07 Tab]e 4. Results of Logisti(_: Regression Analysjs _
Variables Univariate Multivariate
The annual occurrence of DHF among study ORC“‘éeI (95% P- ORugjuses p-
. . . . . ) value (95% CI)  value
population was higher than Union figure [9]. This may Age™ 10(09,11) _ 0.799
be due to poor environmental sanitary status of study — ’
area that could lead to high vector density compared  Female Reference
to average status of the country. It is supported by the  Mmale 1.2 (0.6, 2.3) 0.644
findings of high larval indices in the study area (Table ~ Education*
3).The annual occurrence of DHF was highest among  Primary Reference
5-14 vyears age-group. Similar finding was also Secondary 0.8(0.5,1.5) 0.545
reported by the Department of Public Health, _Tertiary 0.7(03,1.6) 0.39%4
Myanmar [19] and a study done in Thailand [20]. Occupation*
However, ages of the majority of DHF cases lied Present Reference
between 15 and 34 years in an Indian study [6]. Absent _ 09 (0516 0.754
Aedes larval indices are summarized in Table 3. PH/O DHF
. . resent Reference
The present study was carried out during dry season Absent 05(0.1,21)  0.305
(February and March). Therefore, most of the water — e :
containers inspected were situated in the houses. Insufficient  Reference Reference
Sufficient 05(0.3,09) 0.023 06 (0.3, 0.036
Table 3. Status of Larval Positivity and Indices 0.9)
Variables (n) No. positive for Percent Number of 1.3(1.2,1.5) 0.000 1.3 (2.2, 0.000
Larva containers 1.5)
Houses (327) 84 25.7 *Not included in the final model."H/O DHF = Occurrence
Containers (1010) 157 155 of DHF among households’ members within past one year.

HI =25.7%, Cl = 15.5%, Bl = 48.0%

The larval indices observed in this study were
comparable to those found in previous studies done in
Myanmar and Thailand [21]-[24]. However, studies
conducted in Indonesia [25] and Southern India [6]
reported much higher indices whereas a study done in
New Delhi, India [4] reported much lower values.
These discrepancies may be due to differences in time
of study, study area whether urban or rural, or
socioeconomic and environmental sanitary status
among study populations. Risk of DHF transmission
in an area can be classified as high if HI is > 10, Bl >

3

Although sex and education status were reported as
significant predictors of larval positivity in a study
conducted in Thailand [20], these variables did not
show any statistically significant relationship in the
present study. This may be due to inadequate sample
size to detect the association in the present study.
Besides, differences in age and sex distribution (or)
socioeconomic status of populations, (or) differences
in study area (or) time of study between two studies
could explain this inconsistent finding.

Sufficiency of family income and number of
containers in a household were significantly related to
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larval positivity. Availability or adequacy of water
supply would be jeopardized by insufficient income.
Subsequently, inadequacy or unavailability of water
supply may lead to possession of more water
containers. The more numbers of water container a
household had, the more likely to be improper storage
of water. This might explain the significant
association between larval positivity, and sufficiency
of family income and number of water container in a
household. The present study also revealed that the
number of water containers among households
positive for Aedes larva was significantly higher than
that of households with no larva (3.8+0.2 versus
2.8+0.1, p = 0.000). Aside from this, differences in
level of health knowledge (or) awareness on DHF
between/among population groups might also be
responsible for this finding.

CONCLUSION AND RECOMMENDATION

The occurrence of DHF and Aedes larval indices in
urban community is high. Therefore, surveillance and
control activities for DHF and its vector should be
intensified, especially in urban area. Community's
awareness, knowledge and practice on prevention and
control of DHF should also be enhanced.
Socioeconomic status as well as proper water supply
and storage should be improved in urban area.
Moreover, further study with increased sample size
should be conducted in both urban and rural
communities.

LIMITATIONS OF THE STUDY

The present study is not free from limitations that
should be considered in interpreting the results. This
study was carried out in an urban area. The sample
size may be too few to detect the significant
relationship between larval positivity and some
important variables such as educational status of
household’s head. Information on household’s income

was solely based on self report of the household’s
head.

REFERENCES

[1] Wongbutdee J, Chaikoolvatana A, Saengnill W,
Krasuaythong N and Phuphak S. (2010). Geo-
database use to promote dengue infection prevention
and control, South East Asian J Trop Med Public
Health, 41(4), 841-857.

[2] Ooi E-E, Gubler DJ. (2008). Dengue in Southeast
Asia: epidemiological characteristics and strategic

4

31

(41

(5]

(6]

[71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

challenges in disease prevention,Cad. SaudePublica,
Rio de Janeiro, 25(Sup 1), S115-S124.

Pan American Health Organization/World Health
Organization.Dengue and dengue haemorrhagic
fever, URL:
http://www.paho.org/sur/index.php?option=com_co
ntent&view=article&..., Retrieved on 10 Dec 2015.
Sharma RS, Joshi PL, Tiwari KN, Katyal R, Gill KS.
(2005). Outbreak of dengue in National Capital
Territory of Delhi, India during 2003, Journal of
Vector Ecology, 30(2), 337-338.

Wongbutdee J, Saengnill W, Chikoolvatana A.
(2009). Aedesaegypti larval survey, vector and
analysis risk area for Dengue Haemorrhagic Fever,
International Journal of Geoinformatics, 5(1), 35-40.
Shah S, Sabesan S, Kalimuthu T. (2014).
Epidemiological and entomological investigation
during an outbreak of dengue fever in Puducherry,
South India, International Journal of Recent
Scientific Research, 5(11), 2024-2027.

Halstead SB. (2006). Dengue in the Americas and
Southeast Asia: Do they  differ? Rev
PanamSaludPublica, 6, 407-415.

World Health Organization. (2008). Joint plan of
action scaling up dengue prevention and control for
the cyclone Nargis-affected populations, WHO, pp.
1-2.

Malaria Consortium. Myanmar community members
spearhead novel approach to eliminate dengue.
URL: http://www.malariaconsortium.org/news-
centre/myanmar-community-members-spearhead-
novel-approach-to-eliminate-dengue.htm, Retrieved
on 10 Dec 2015.

World Health Organization. (2012). Global strategy
for dengue prevention and control 2012-2020,
WHO, pp. v-1.

World Health Organization, Regional Office for
Western-Pacific Region. (2003). Guidelines for
dengue surveillance and mosquito control, Second
edition, WHO, pp. v-1.

Bhatia R, Dash AP, Sunyoto T. (2013). Changing
epidemiology of dengue in South-East Asia. WHO
South-East Asia J Public Health, 2, 23-7.

Okanurak K, Sornmami S, Indaratna K. (1997). The
cost of dengue hemorrhagic fever in Thailand.
Southeast Asian J Trop Med Public Health, 28, 711-
717.

Meltzer MI, Rigau-Perez JG, Clark GG, Reiter P,
Gubler DJ. (1998). Using disability-adjusted life
years to assess the economic impact of dengue in
Puerto Rico: 1984-1994. Am J Trop Med Hyg, 59,
265-271.

Shepard DS, Suaya JA, Halstead SB, Nathan MB,
Gubler DJ, Mahoney RT, Wang DNC, Meltzer MI.

P-ISSN 2350-7756 | E-ISSN 2350-8442 | www.apjmr.com
Asia Pacific Journal of Multidisciplinary Research, Vol. 4, No. 1, February 2016


http://www.paho.org/sur/index.php?option=com_content&view=article&
http://www.paho.org/sur/index.php?option=com_content&view=article&
http://www.malariaconsortium.org/news-centre/myanmar-community-members-spearhead-novel-approach-to-eliminate-dengue.htm
http://www.malariaconsortium.org/news-centre/myanmar-community-members-spearhead-novel-approach-to-eliminate-dengue.htm
http://www.malariaconsortium.org/news-centre/myanmar-community-members-spearhead-novel-approach-to-eliminate-dengue.htm

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Myint Oo et al., Aedes larval indices and the occurrence of Dengue Haemorrhagic Fever...

(2004). Cost-effectiveness of a pediatric dengue
vaccine. Vaccine, 22 (9-10), 1275-1280.

Goh KT. (1993). Dengue is emerging infectious
disease in Singapore. In: Dengue in Singapore.
Singapore: Institute of Environmental
Epidemiology, Ministry of the Environment. Tech
MonogrSer, 2, 33-40.

World Health Organization, Regional Office for
South- East Asia. (2011). Comprehensive guidelines
for prevention & control of dengue and dengue
haemorrhagic fever, Revised and expanded edition,
WHO, pp. 76-77.

World Health Organization, Regional Office for
South-East Asia. (1999). Prevention and control of
dengue and dengue haemorrhagic fever —
comprehensive guidelines, WHO, pp. 50-51.

Central Epidemiology Unit. (2015). Notification on
Prevention and Control of DHF,Department of
Public Health, Myanmar, pp. 1.

Therawiwat M, Fungladda W, Kaewkungwal J,
Imamee N, Steckler A. (2005). Community-based
approach for prevention and control of dengue
hemorrhagic fever in Kanchanaburi Province,
Thailand, Southeast Asian J Trop Med Public
Health,36(6), 1439-1449.

Wai KT, Arunachalam N, Tana S, Espino F,
Kittayapong P, Abeyewickreme W, Hapangama D,
Tyagi BK, Htun PT, Koyadun S, Kroeger A,
Sommerfeld J, Petzold M. (2012). Estimating
dengue vector abundance in the wet and dry season:
implications for targeted vector control in urban and
peri-urban Asia, Pathogens and Global Health,
106(8), 436-445.

Wai KT, Htun PT, Oo T, Myint H, Lin Z, Kroeger
A, Sommerfeld J, Petzold M. (2012). Community-
centred eco-bio-social approach to control dengue
vectors: an intervention study from Myanmar,
Pathogens and Global Health, 106(8), 461-468.
Saengnil W, Wongbutdee J. (2012). Application of
Geographic  Information System for Dengue
Hemorrhagic Fever Surveillance in Tangsai,
Warinchamrab, UbonRatchathani Province in 2010,
J Pub. Health Dev, 10(2),50-61.

Wongkoon S, Jaroensutasinee M, Jaroensutasinee
K, Preechaporn W, Chumkiew S. (2007). Larval
Occurrence and Climatic Factors Affecting DHF
Incidence in Samui Islands, Thailand, World
Academy of Science, Engineering and Technology,
9, 5-10.

Mangara SG, Sukmono, Kusumadiharja J, Suroso T,
Sutjipto H. (2000). The risk of dengue hemorrhagic
fever (DHF) outbreak based on vector density in
Kurau, Riau province, Indonesia, Southeast Asian J
Trop Med Public Health, 31 (Suppl 1), 134-139.

5

Copyrights

Copyright of this article is retained by the author/s, with
first publication rights granted to APIMR. This is an open-
access article distributed under the terms and conditions of
the Creative Commons Attribution license (http://creative
commons.org/licenses/by/4.0/)

P-ISSN 2350-7756 | E-ISSN 2350-8442 | www.apjmr.com
Asia Pacific Journal of Multidisciplinary Research, Vol. 4, No. 1, February 2016


http://www.ncbi.nlm.nih.gov/pubmed/?term=Therawiwat%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16610646
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fungladda%20W%5BAuthor%5D&cauthor=true&cauthor_uid=16610646
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaewkungwal%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16610646
http://www.ncbi.nlm.nih.gov/pubmed/?term=Imamee%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16610646
http://www.ncbi.nlm.nih.gov/pubmed/?term=Steckler%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16610646
file:///C:\Users\neo%20tech\Documents\Larva%20Survey%20Data-2014\DHF\Community-based%20approach%20for%20prevention%20and%20control%20of%20dengue%20hemorrhagic%20fever%20in%20Kanchanaburi%20Province,%20Thailand.%20-%20PubMed%20-%20NCBI.htm
file:///C:\Users\neo%20tech\Documents\Larva%20Survey%20Data-2014\DHF\Community-based%20approach%20for%20prevention%20and%20control%20of%20dengue%20hemorrhagic%20fever%20in%20Kanchanaburi%20Province,%20Thailand.%20-%20PubMed%20-%20NCBI.htm
file:///C:\Users\neo%20tech\Documents\Larva%20Survey%20Data-2014\DHF\Community-based%20approach%20for%20prevention%20and%20control%20of%20dengue%20hemorrhagic%20fever%20in%20Kanchanaburi%20Province,%20Thailand.%20-%20PubMed%20-%20NCBI.htm
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mangara%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=11414442
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sukmono%5BAuthor%5D&cauthor=true&cauthor_uid=11414442
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kusumadiharja%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11414442
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suroso%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11414442
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sutjipto%20H%5BAuthor%5D&cauthor=true&cauthor_uid=11414442
file:///C:\Users\neo%20tech\Documents\Larva%20Survey%20Data-2014\DHF\The%20risk%20of%20dengue%20hemorrhagic%20fever%20(DHF)%20outbreak%20based%20on%20vector%20density%20in%20Kurau,%20Riau%20province,%20Indonesia.%20-%20PubMed%20-%20NCBI.htm
file:///C:\Users\neo%20tech\Documents\Larva%20Survey%20Data-2014\DHF\The%20risk%20of%20dengue%20hemorrhagic%20fever%20(DHF)%20outbreak%20based%20on%20vector%20density%20in%20Kurau,%20Riau%20province,%20Indonesia.%20-%20PubMed%20-%20NCBI.htm
file:///C:\Users\neo%20tech\Documents\Larva%20Survey%20Data-2014\DHF\The%20risk%20of%20dengue%20hemorrhagic%20fever%20(DHF)%20outbreak%20based%20on%20vector%20density%20in%20Kurau,%20Riau%20province,%20Indonesia.%20-%20PubMed%20-%20NCBI.htm

