Rajapaksha et al. BMC Public Health (2023) 23:507 BMC PUb'IC Health
https://doi.org/10.1186/512889-023-15404-5

. . ®
Health seeking behaviours, dengue i

prevention behaviours and community capacity
for sustainable dengue prevention in a highly
dengue endemic area, Sri Lanka

R. M. Nayani Umesha Rajapaksha' ®, Chrishantha Abeysena? and Aindralal Balasuriya®

Abstract

Introduction Dengue has become a major health problem in globally as well as locally. The delay in health-seeking
is significantly associated with complications leading to severe dengue and active engagement of communities
needs to minimize the delays in management to control epidemics. The aim of the study was to evaluate the relation-
ship between sociodemographic characteristics and householders'Health-Seeking Behaviours (HSB), Dengue-Preven-
tion Behaviours (DPB), and Community Capacities (CC) for sustained dengue prevention in Sri Lanka, a country with a
high dengue endemicity.

Methods A cross-sectional analytical study was carried out in a district with the highest dengue endemicity from
January to April 2019. Of the householders, 532 were chosen randomly. A pre-tested, validated, and interviewer-
administered questionnaire was used to assess HSB and DPB. The HSB was assessed using three aspects, initial
response for fever management, the duration of blood testing and initial response if suspected dengue. The DPB
assessment was evaluated using ‘waste, outdoor water container, indoor water container, roof gutter and water stor-
age management’'Dengue Community Capacity Assessment Tool; with 14 key items was used to assess the level of
community capacity for dengue prevention. Out of the total, > 50% was considered as an “adequate” HSB, DPB and
CC. Multiple logistic regression was performed to control confounding effects. The results were expressed as adjusted
Odds-Ratios (aOR) and 95% Confidence Intervals (Cl).

Results The response rate was 93.2% (n=496). Among them, 44.6% (n=221) had adequate overall HSB, and 19.2%
(n=95) had adequate DPB. Householders who have <4 family members are 1.74 times (aOR=1.74; 95% Cl: 1.17 -
2.61) more likely to have adequate HSB and 1.85 times (@OR= 1.85; 95% Cl: 1.11 — 3.09) more likely to have adequate
DPB. The age group of 46 to 70 years'individuals (@OR=1.74; 95% Cl:1.12 - 2.92), and who engaged in employment
(aOR=1.68; 95% Cl: 1.05 — 2.67) were more likely to have adequate DPB than the group of 18 to 45 years and the non-
employed individuals respectively. Of them, 24.6% (n=122) perceived that they have adequate CC. The householders
who have per-capita income <USD 50 are 1.95 times (@OR=1.95; 95%Cl:1.11 — 3.40) more likely to have adequate CC.

Conclusion The HSB, DPB and CC need to be improved to change the behaviour for sustainable dengue prevention
and community capacity-building programmes need to be conducted in the Kurunegala district, Sri Lanka.
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Introduction

The Dengue has become a major health problem in glob-
ally as well as locally. Both tropical and sub-tropical areas
of the world are affected by dengue illness. According to
the global epidemiological findings, approximately 40%—
50% of the world’s population (2.5 to 3 billion people)
which is estimated to be at risk for dengue infection in
2019. One in every 100 people contracts the dengue virus
every single year, according to World Health Organiza-
tion estimates. Western Pacific Region and South-East-
Asia account for about 75% of the worldwide illness
burden. There are currently numerous co-circulating
serotypes in five countries with endemic disease [1]. The
beginning of the inter-monsoonal rains causes a rise in
the seasonal vector-borne disease dengue. Any action
made by people who believe they have a health issue or
are ill in order to locate a suitable treatment is referred
to as Health Seeking Behaviour (HSB) [2]. The HSBs are
critical for those who have a suspected dengue infection.
Delays in seeking medical attention are strongly linked
to complications leading to severe dengue. Early HSB in
an individual leads to early diagnosis and timely treat-
ment, which reduces the negative consequences of dis-
ease. Early health seeking intentions must be improved.
As a result, more research on HSB is required (3, 4]. Fur-
thermore, active community participation is required to
reduce management delays and alleviate the burden [5].
In addition, individual or household behaviour, commu-
nity norms, individual expectations, and provider-related
characteristics all influence the HSB’s decision-making
process [6]. Moreover, the nature of HSB is not uniform,
as it is influenced by both cognitive and non-cognitive
factors. As a result, the context of HSB assessment may
include cognition or awareness factors, as well as socio-
cultural and economic factors [7]. Given that dengue is a
significant public health issue, it was necessary to address
the sustainability of community-based dengue preven-
tion and control with a specialised assessment tool [8].
In order to build a tool, test the instrument, and apply
the tool to evaluate community capacity for sustainable
community-based dengue prevention and control, Suw-
anbamrung and colleagues conducted a study in Thai-
land. After that, Thailand evaluated the use of a Dengue
Community Capacity Assessment Tool (DCCAT) for
long-term neighbourhood dengue prevention and con-
trol [9]. Therefore, there is a need for assessing behaviour
for dengue control and CC in Sri Lanka too. Importantly,
inter-sectoral participation, active disease surveillance,
outbreak preparedness, capacity building, proper case

management, proper vector control programs at multi-
level, and vector control research are identified as global
strategies for prevention and control of dengue by the
dengue control programme [10]. When considering the
perspective of the Sri Lanka on sustainable dengue pre-
vention and control, all age groups and all 26 admin-
istrative districts have been affected with high disease
transmission, becoming a leading public health problem
during last two decades. Therefore, sustainable vector
control is identified as key strategies in effective out-
break preparedness. Moreover, positive vector control
environment has been created by proactive integrated
vector management, with multisector partnership [11].
Although other health indicators are at a high standard in
Sri Lanka, dengue has risen up to epidemic levels. There-
fore, it is suggested to conduct continuous activities to
combat the dengue epidemic situation [1]. A systematic
review revealed that the behavioural change interven-
tions are more effectively impact on the communities
and sustainability of the activities [12]. After occurring of
disastrous situation due to dengue outbreak during last
two decades specially in 2017, there is a need to change
the behavior of the community to prevent further occur-
rences of outbreaks. Therefore, systematically develop
an intervention package with improved methodology
with minimum risk of bias attempted to prevent dengue
from high-risk segment of Kurunegala district, Sri Lanka.
Thus, there’s a need of assessing HSB, DPB and CC in the
stage of developing an intervention for dengue preven-
tion, which enable responsible authorities to strengthen
control strategies to improve dengue prevention activi-
ties in endemic area. The aim of the study was to evaluate
the relationship between sociodemographic characteris-
tics and householders’ Health-Seeking Behaviours (HSB),
Dengue-Prevention Behaviours (DPB), and Community
Capacities (CC) for sustained dengue prevention in Sri
Lanka, a country with a high dengue endemicity.

Methods

A cross-sectional analytical study was conducted in the
highest dengue endemic area in Kurunegala district, Sri
Lanka during last five years. The census population in
2012 was 1,618,465 and the estimated population in 2019
was 1,719,000 [13, 14]. There are 28 preventive health
sector administrative divisions called Medical Officers
of Health areas (MOH) in Kurunegala district. The high-
est number of dengue cases have been reported in the
Kurunegala MOH division during last five years. There-
fore, the MOH division-Kurunegala was selected as the
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study setting. The study was carried out during 1% of Jan-
uary 2019 to 10™ April 2019. An adult, age between 18 to
70 years in separate household was included as the study
participant. Temporary residence adults who were in the
area for less than six months were not included in the
study since it was impossible to assess their actual behav-
iour and perceived level of capacity in relation to that
specific area. Sample size was calculated using the critical
value for the 95% confidence level set at 1.96, precision
as 0.04 and expected community capacity as 30%. There-
fore, the required sample size with 5% non-respondent
rate was 532. The MOH division-Kurunegala has six Pub-
lic Health Inspector (PHI) areas. Out of six PHI areas,
one PHI area was selected randomly, and the selected
area has 17 Subdivisions called ‘Grama Niladhari’ (GN)
divisions. One GN division was selected randomly, and
the division consists of 3.57 km?. A list of separate house-
holds was prepared with the available household list with
the public administrative officer of the area. Out of 796
households (3689 adults), the required number of 532
individuals in the separate households were included
using a random number table. An adult from one house-
hold was selected randomly if there were more than one
individual in the selected household. If there were two or
more families live in upstairs and downstairs or annex-
ures in the same premises, those units were taken as sep-
arate households because the behaviour and the premises
vector indices could be different from one household to
another. If there was more than one adult in one house-
hold, the required person was selected randomly using
the lottery method.

An Interviewer Administered Questionnaire (IAQ)
was used to collect data. The IAQ consists of four parts
including ‘socio-demographic information, HSB, DPB
and CC’ The IAQ was adopted from the existing litera-
ture [15-19]. Experts in the fields of Public health and
General Medicine were invited for a consultative meeting
for assessing the face, content, and consensual validity
of the questionnaire. With the expert opinion and exist-
ing literatures, the marking scheme was developed. The
HSB were enquired through close ended questions. There
were pre-coded options for each item of the questioner. If
any of the mentioned options were not relevant, respond-
ents were asked to specify their action for each question.
The HSB was assessed using three aspects including,
initial response for the fever management, duration for
blood testing and initial response if suspected dengue.
Total part was given 30 marks according to the marking
scheme and converted into percentage (Range 0 — 100%).
The overall HSB was categorized in to two groups as
“adequate” and “inadequate”. The “adequate behaviour”
was described as taking>50% of total score. The DPB
assessment was consisted of five parts. It was evaluated
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using ‘waste management (25 marks), outdoor water con-
tainer management (10 marks), indoor water container
management (10 marks), roof gutter management (10
marks) and water storage management (10 marks) which
were observed by the interviewers. Waste management
was assessed by 10 broad areas covering the 3R concept
(Reduce, Reuse and Re-cycling). Total part of the DPB
was given 65 marks and the percentage was taken for
the overall prevention behaviour. The overall DPB was
categorized in to two groups as “adequate” and inad-
equate”. The “adequate behaviour” was described as tak-
ing>50% of total score. Modified ‘Dengue Community
Capacity Assessment Tool’ (DCCAT) was used to assess
the level of CC on dengue prevention. It produced the
best fit regarding content validity (CVI=0.90), construct
validity (Commutative percent of variance=>57.58), and
Cronbach’s alpha coefficient (0.98). It has 14 key items
including ‘critical situation management, personal lead-
ership, health care provider capacity, needs assessment,
senses of community, leader group networking, commu-
nication of dengue information, community leadership,
religious capacity, leader group and community network-
ing, resource mobilization, dengue working group, com-
munity participation, and continuing activities’ [18]. It
was measured by five-point Likert scale which was cat-
egorized in to “Very High (5)", “High (4)”, “Moderate (3)’,
“Low (2); and “Very low (1)” capacity groups. Zero marks
were given for the “Not sure” answers. The numbers and
the percentages for each item were described accord-
ing to the categories of Likert scale (5—-4-3-2-1-0). The
scale was given zero to 70 marks for the tool and per-
centage was taken for each tool. Out of total, > 50% was
considered as an “adequate community capacity” The
questionnaire was initially prepared in English language
and then translated to local languages using forward—
backward translation methodology. Data was collected
by four trained data collectors. Five training sessions
were conducted to train all the components of the IAQ,
and four mock interviews were conducted to assess the
skills of communication and data gathering. The IAQ
was pre-tested among 25 householders in another area.
Household observations were conducted by the trained
data collectors to assess the behaviours in order to fill
the instrument. Data were manually checked and cleaned
before entering into the data base. Coding of each vari-
able was done. Data analysis was conducted using the
Statistical Package for the Social Sciences (SPSS)-20t
version. Socio-demographic characteristics, percentage
of adequate DPB and adequate CC were described in
relation to the socio-demographic characteristic of the
study population. Standard of Living Index (SOLI) (Refer
Additional file 4) was calculated using the Modified SOLI
by Munasinghe, 2002 to classify the individual’s social
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status which was based on demographic and Health sur-
vey format worldwide was taken to assess the SOLI of the
participants [15]. Chi squared test was applied to assess
the association between socio-demographic characteris-
tics, DPB and CC. Multiple logistic regression was per-
formed to control the confounding effects. The results
were expressed as adjusted Odds Ratios (aOR) and 95%
Confidence Intervals (CI).

Results

Out of 532 invited, 496 participated giving a response
rate of 93.2%. The mean age was 46.4 years (SD=12.6)
with the range of 18 to 70 years. The highest propor-
tion of the participants was age between 41 to 50 years
(n=135; 27.2%). The majority of the participants were
female (n=259; 52.2%), Sinhalese (n =476; 96.0%), mar-
ried (n=176; 92.1%), had passed General Certificate
Exam Ordinary Level (G.C.E. O/L) (n=168, 33.9%), and
engaged in paying employments (n=274; 55.2%). The
median duration of the living of the area was 26.5 years
(IQR 15 — 26.5 years). The median number of fam-
ily members was four. The median per capita monthly
income was USD 50 [IQR=43—56) [SLR 175=USD in
2019].

Heath Seeking Behaviour (HSB)

The majority of the participants had inadequate HSB
in relation to all aspects. The median score of the HSB
was 46.7 (IQR=33.3 to 46.7) with the range from 20 to
100%. The majority had inadequate behavioural habits
when having fever (n=254; 51.2%), Blood testing fol-
lowing fever (n=420; 84.7%) and when suspecting
dengue (n=274; 55.2%) (Table 1). Out of the study pop-
ulation, 44.6% (n=221) had adequate overall HSB. Out
of the demographic characteristics of the study group,
there were statistically significant (p <0.5) associations
between the adequate HSB with the number of family
members, and per capita monthly income (Table 2).
Multiple logistic regression showed that individuals
who have four or less family members are 1.74 times

Table 1 Distribution of the Study Population by Three Aspects
of Health Seeking Behaviours

Aspects of Health Seeking Category n (%)

Behaviours

1) Fever management Adequate 242 (48.8)
Inadequate 254 (51.2)

2) Blood testing Adequate 76 (15.3)
Inadequate 420 (84.7)

3) Suspect dengue Adequate 222 (44.8)
Inadequate 274 (55.2)
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Table 2 Association of Socio-demographic Characteristics of the
Study Population and their Health Seeking Behaviour

Variable Health Seeking Test of significant
Behaviour
Adequate Inadequate
n (%) n (%)
Age category (years)
18 to 45 years 95 (41.7) 133(58.3) x2(df.=1,
N=496)=142
46 1o 70 years 126 (47.0) 142 (53.0) p=023
Gender
Female 111 (42.9) 148 (57.1) X2 (df.=1,
N=496)=0.63
Male 110 (46.4) 127(53.6) p=043
Nationality
Non-Sinhalese 9 (45.0) 11 (55.0) x2(df=1,
N=496)=0.002
Sinhalese 212 (44.5) 264 (55.5) p=0.97
Marital status
Other 26 (49.1) 27 (50.9) X2 (df.=1,
N=496)=0.49
Married 195(44.0) 248 (56.0) p=049
Level of education
Above O/L 82(41.2) 117 (58.8) X2 (df.=1,
N=496)=1.51
O/L or below 139(46.8) 158 (53.2) p=022
Occupation
Employed 129 (47.1) 145 (52.9) X2 (df=1,
N=496)=1.58
Non-employed 92 (414) 130 (58.6) p=0.21
Duration of living
36 to 70 years 91 (46.9) 103 (53.1) X2 (df=1,
N=496)=0.71
110 35 years 130 (43.0) 172 (57.0) p=034
Family members per family
One to four 162 (50.0) 162 (50.0) X2 (df=1,
N=496)=1123
Five to Eight 59 (34.3) 113 (65.7) p=0.001*
Household monthly income
Less than USD 200 113 (42.3) 154 (57.7) X2 (df=1,
N=496)=1.17
More than USD 200 108 (47.2) 121 (52.8) p=0.28
Per capita monthly income
USD 50 or less 97 (38.6) 154 (61.4) X2 (df=1,
N=496)=7.18
More than USD 50 * 124 (50.6) 121 (49.4) p=0.007"
Standard of Living Index (SOLI)
6 or less 103 (39.8) 156 (60.2) X2 (df=1,
N=496)=5.03
More than 6 118 (49.8) 119 (50.2) p=0.025*

"The x 2 is significant at the 0.05 level
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(95% CI: 1.17 — 2.61) more likely to have adequate HSB
than the individuals who have more than four family
members (Refer Additional file 1_Table S 1).

Dengue prevention behaviours

The majority of the participants did not have adequate
breeding places management (n=401; 80.8%) and ade-
quate waste management practices at the households
(n=389; 78.4%). Among the available participants, 233
(63.5%) had inadequate behaviours on water container
management, 185 (62.7%) did not have adequate behav-
iours on roof gutter management, and 197 (57.6%) did
not have adequate behaviour on indoor container man-
agement (Table 3). The mean overall DPB of the house-
holders was 38.5 (SD =13.4) with the range from 12 to
83. Only 19.2% (1n=95) had adequate DPB. There were
statistically significant (p<0.5) associations between
the DPB with age, occupation, and number of family
members (Table 4). Multiple logistic regression showed
that the age group of 46 to 70 years are more likely to
have adequate DPB than the group of 18 to 45 years’
age category with an aOR of 1.74 (95% CI: 1.12 — 2.92).
The individuals who engaged in employments are more
likely to have adequate DPB than the non-employed
individuals with an aOR of 1.68 (95% CI: 1.05 — 2.67).
The families who have less than four members are more
likely to have adequate DPB than the families with
more than four members with an aOR of 1.85 (95% CI:
1.11 - 3.09) (Refer Additional file 1_Table S 2).

Community capacity
The percentages of each domain of CC assessment are
presented by Table 5. The mean score of the overall CC

Table 3 Distribution of the Study Population by Five Aspects of
Dengue Prevention Behaviours

Dengue Prevention Behaviours Category n (%)

1) Outdoor Breeding Places Management  Adequate 93(18.38)
Inadequate 403 (81.2)

2) Water storage management Adequate 134 (36.5)
Inadequate 233 (63.5)
Not available 129 (26.0)

3) Roof gutter management Adequate 110 (37.3)
Inadequate 185 (62.7)
Not available  201(40.5)

4) Indoor Breeding Places Management Adequate 145 (42.4)
Inadequate 197 (57.6)
Not available 154 (31.0)

5) Household Waste Management Adequate 107 (21.6)
Inadequate 389 (78.4)
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Table 4 Association of Socio-demographic Characteristics of the
Study Population and their Dengue Prevention Behaviour

Variable Dengue Prevention Test of significant
Behaviour
Adequate Inadequate (x 2; p-value)
n (%) n (%)
Age category (years)
18 t0 45 years 32(14.0) 196 (86.0) X2 (d.f.=1,
N=496)=7.14
46 to 70 years 63 (23.5) 205 (76.5) p=0.008*
Gender
Male 48(203) 205 (765) X2 (df=1,
N=496)=0.36
Female 47 (18.1) 212(81.9) p=0.55
Nationality
Non-Sinhalese 01 (5.0) 19 (95.0) X2 (df=1,
N=496)=2.70
Sinhalese 94 (19.7) 382 (80.3) p=0.10
Marital status
Other 11 (20.8) 42(79.2) x2(df=1,
N=496)=0.10
Married 84 (19.0) 359 (81.0) p=0.75
Level of education
Above O/L 40 (20.1) 159 (79.9) X2 (df.=1,
N=496)=0.19
O/L or below 55(185) 242 (81.5) p=0.66
Occupation
Employed 62 (22.6) 212(77.4) X2 (df.=1,
N=496)=4.77
Non-employed 33(14.9) 189 (85.1) p=0.029*
Duration of living
36 to 70 years 41(21.1) 153 (78.9) X2 (df=1,
N=496)=0.81
1to 35 years 54(17.9) 248 (82.1) p=037
Family members per family
One to four 72 (22.2) 252 (77.8) X2 (df=1,
N=496)=5.68
Five to Eight 23(134) 149 (86.6) p=0.017"
Household monthly income
Lessthan USD 200 56 (21.0) 211 (79.0) X2 (df=1,
N=496)=1.24
More than USD 200 39 (17.0) 190 (83.0) p=027
Per capita monthly income
USD 50 or less 50(19.9) 201(80.1) X2 (df=1,
N=496)=0.19
More than USD 50 45 (18.4) 200 (81.6) p=0.66

95% C1 95% Confidence Interval, OR Odds Ratio
" The x 2 is significant at the 0.05 level
SLR 175=USD 1in 2019

was 59.81 (SD=13.6) with the rage from 36 to 100%.
The majority (n=374; 75.4%) of the study population
perceived that they have inadequate level of capacity for
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Table 5 Community Capacity for the Prevention of Dengue Among the Study Participants
Domains Very High  Moderate Low Verylow Notsure Domains
High n n n n n
n (%) (%) (%) (%) (%)
(%)
1 Critical situation management ability of the community for 28 68 263 129 5 3
dengue management (56%) (13.7%) (53%) (26.0%) (1%) (0.6%)
2 Personal leadership ability of the community 32 47 123 282 12 0
(6.5%)  (9.5%) (24.8%) (56.9%) (2.4%) (0%)
3 Health care provider’s capacity of the area 63 151 251 22 7 2
(12.7%)  (30.4%) (50.6%) (4.4%) (1.4%) (0.4%)
4 Need assessment for dengue prevention activities of the area 40 117 262 66 5 6
(8.1%)  (23.6%) (52.8%) (13.3%) (1.0%) (1.2%)
5 Sense of the community as dengue is a problem of the area 62 84 169 90 78 (15.7%) 13
(12.5%) (16.9%) (34.1%) (18.1%) (2.6%)
6 Leader group networking of the area 35 132 187 115(23.2%) 13 (2.6%) 14 (2.8%)
(7.1%)  (26.6%) (37.7%)
7 Communication of dengue information of the area 30 121 222 95 1 17 (3.4%)
(69%) (24.4%) (44.8%) (19.2%) (2.2%)
8 Community leadership on Dengue prevention of the area 41 137 189 109 9 11 (2.2%)
(83%) (27.6%) (38.1%) (22.0%) (1.8%)
9 Religious leader capacity of the area 54 204 194 29 7 8
(10.9%) (41.1%) (39.1%)  (5.8%) (1.4%) (1.6%)
10 Leader group and community networking of the area 38 126 216 99 3 14
(7.7%)  (25.4%) (43.5%) (20.0%) (0.6%) (2.8%)
1 Resource mobilization for dengue prevention activities of the 38 122 228 98 (19.8%) 3 7
area (7.7%)  (24.6%) (46.0%) (0.6%) (1.4%)
12 Dengue working group of your area 74 168 152 88 5 9
(14.9%) (33.9%) (30.6%) (17.7%) (1.0%) (1.8%)
13 Community participation of the area 55 150 196 82 2 11
(11.1%) (30.2%) (39.5%) (16.5%) (0.4%) (2.2%)
14 Continuity of activities on dengue prevention of the area 62 88 183 142 5 16
(12.5%) (17.7%) (36.9%) (28.6%) (1.0%) (3.2%)

dengue management. Out of the demographic character-
istics, there were statistically significant (p <0.5) associa-
tions between the adequate CC with the number of per
capita monthly income (Table 6). Multiple logistic regres-
sion revealed that the individuals who have per capita
income less than USD 50 are 1.95 times (aOR) (95% CI:
1.11—3.40) more likely to have adequate CC than the
individuals who have the per capita income of more than
USD 50 per month (p =0.02). Age categories, sex, nation-
ality, marital status, occupation, duration of living in the
same area and household monthly income were not sig-
nificantly associated with adequate CC (Table 6).

There is no statistically significant association with
three categories of HSB and overall HSB, CC with DPB
(Refer Additional file 1_ Table S 3 & S 4).

Discussion

Households who have four or less family members are
1.74 times more likely to have adequate HSB and 1.85
times higher likelihood of adequate DPB, according
to the study. Only one-fourth of the study population
perceived that they have adequate capacity for dengue

management. Delays in seeking medical attention are
strongly linked to severe dengue complications. It is crit-
ical to reinforce patients’ intentions to seek early health
care. According to the household survey, only 43.2 per-
cent of early HSB in Myanmar were from the public
sector, and 46.1 percent began with self-medication.
Myanmar was able to reduce the effects on its popula-
tion due to timely implementation of relevant HSB
improvements [20]. It is necessary to conduct aware-
ness campaigns among the local population in order
to reduce the spread and societal burden. According to
a 2013-2014 annual national survey in Venezuela, the
majority of people had a positive perception of the risk
of dengue, which improved HSB. The factors associated
with early, adequate HSB were the ability to diagnose a
dengue case at home and being an adult. However, prior
dengue infection has a negative correlation with early
HSB [4]. More than half of the world’s population lives
in areas where dengue transmission is possible. How-
ever, policymakers failed to prioritise it when allocat-
ing resources and planning interventions [21]. There is
a lack of early treatment seeking, diagnosis, and timely
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Table 6 Association of Demographic Characteristics of the
Study Population and their Community Capacity

Variable Community capacity Test of significant
Adequate Inadequate
n (%) n (%)
Age category (years)
18 to 45 years 173 (75.9) 55(24.1) X2 (df=1,
N=496)=0.03
46 to 70 years 205 (76.5) 63 (23.5) p=0.87
Gender
Male 185 (78.1) 52(21.9) X2 (df=1,
N=496)=0.86
Female 193 (74.5)  66(25.5) p=036
Nationality
Non-Sinhalese 13 (65.0) 7 (35.0) x2(df=1,
N=496) =144
Sinhalese 365 (76.7) 111 (233) p=023
Marital status
Other 42(79.2) 11(20.8) x2(df=1,
N=496)=0.30
Married 336 (75.8) 107 (24.2) p=0.58
Level of education
Above O/L 154 (77.4) 107 (24.2) x2(df=1,
N=496)=0.25
O/L or below 224 (75.4) 45 (22.6) p=061
Occupation
Employed 206 (752)  68(24.8) X2 (df=1,
N=496)=0.36
Non-employed 172 (77.5) 50 (22.5) p=0.55
Duration of living
36 to 70 years 152 (784) 42 (21.6) X2 (df=1,
N=496)=0.81
1to 35 years 226 (74.8) 76 (25.2) p=036
Family members per family
One to four 243 (75.0) 81(25.0) X2 (df=1,
N=496)=0.75
Five to Eight 135 (78.5) 37(21.5) p=038
Household monthly income
Lessthan USD 200 204 (81.3)  47(18.7) X2 (df=1,
N=496)=091
More than USD 200 174 (71.0) 71(29.0) p=034
Per capita monthly income
USD 50 or less 204 (81.3) 47 (18.7) X2 (df.=1,
N=496)=7.19
More than USD 50 174 (71.0) 71(29.0) p=0.007*

" The x 2 is significant at the 0.05 level

treatment, all of which influence prognosis without hav-
ing negative consequences [4]. Furthermore, HSB are
critical for people who have a dengue infection. The sus-
pected patient’s intention to seek medical care early in
the disease attack needs to be improved. More research
is needed to investigate local health beliefs and practises,

Page 7 of 9

factors influencing HSB, and dengue fever access to care
in order to identify challenges and opportunities in diag-
nostics and treatment [3]. In the current study, HSB was
considered one of the key variables, and the findings
were used to develop an intervention to change com-
munity behaviour for long-term dengue prevention. In
contrast to the current study, a cross-sectional study in
Myanmar found that HSB for suspected Dengue Fever
(DF) are ineffective after comparing two villages with
and without DF cases [20]. In the current study, the
majority of participants received treatment from pub-
lic sector health care institutions if they had fever and
suspected dengue. In contrast to the current study, the
majority of participants in Myanmar did not seek treat-
ment from public health facilities when they developed
a fever. However, similar to the current study findings,
their perceived awareness of DF significantly influenced
their HSB [21]. Similar findings to Liu’s study were dis-
covered in Venezuela [4] and Malaysia [22]. Less fam-
ily-oriented households practise good HSB and dengue
prevention. If there were fewer members, they would
have paid more attention to preventive measures instead
of waiting for others.

Given that dengue is a significant public health issue,
it was necessary to address the sustainability of com-
munity-based dengue prevention and control with a
specialised assessment tool [8]. Suwanbamrung and col-
leagues conducted research in Thailand with the goal
of developing, testing, and implementing a measure to
assess community capacity for long-term community-
based dengue prevention and control. The procedure
resulted in the creation of the DCCAT, and the evalu-
ation was carried out through pilot testing. Follow-
ing that, in Thailand, the effectiveness of a DCCAT for
long-term neighbourhood-based dengue prevention
and control was evaluated, incorporating both qualita-
tive and quantitative methodology to create the final
tool known as the DCCAT for leaders and non-lead-
ers [9, 17, 23]. After being modified by a field-specific
expert panel, the community’s capacity can be evaluated
using this verified tool. Therefore, for the study purpose,
the tool was utilized. The knowledge on dengue is not
sufficient to produce a behavior change [24]. However,
changes in knowledge or attitudes are sometimes an
important initial step before a behaviour is changed.
If the behaviuor is changed by improving HSB and CC
which lead to reduce the risk of the disease of interest.
Furthermore, the community members need to have
positive attitudes to carry out recommended behaviours
[25, 26]. Being this study is a part of development of an
intervention for dengue prevention through behavioural
change, when developing capacity development pro-
grammes, all the aspects need to be considered.
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Conclusion and recommendations

HSB, DPB and CC need to be improved to change the
behaviour for sustainable dengue prevention. Multi-
stakeholder participation can ensure community par-
ticipation in any setting. We have a well-established
preventive sector, particularly in an Asian country like
Sri Lanka. As a result, community empowerment pro-
grammes are simple to implement in the local context. To
prevent and control dengue, community capacity assess-
ments and community empowerment programmes must
be conducted on a regular basis, and sustainability must
be ensured through multi-stakeholder participation.
The current study was conducted with minimal disrup-
tion to the participants’ routine activities as consented
householders. Capacity-building programmes could be
implemented by leveraging existing public-sector infra-
structure and involving multiple stakeholders. After
assessing baseline capacity assessments surveys, it is crit-
ical to estimate the public health impact of dengue inter-
ventions in order to empower policymakers to deploy the
most effective and efficient interventions in resource-
limited settings. To improve behaviour change, empiri-
cal evidence of the effectiveness of a community-wide
dengue vector control programme could be planned. By
providing baseline data on the areas of Sri Lanka with
the highest dengue endemicity, the findings of this study
enabled the development of community capacity building
programmes.

Limitation

The study limited to the highly endemic MOH area out
of 28 MOH areas in Kurunegala district, Sri Lanka which
partially reflects the situation in the country. However,
Kurunegala district is one of the major districts out of 26
administrative districts in Sri Lanka. It is one of the high-
est dengue endemic four districts in Sri Lanka, with the
estimated population of 1,719,000 in 2019 [12, 13].

Abbreviations

CcC Community Capacity

DF Dengue Fever

DPB Dengue-Prevention Behaviours

DCCAT Dengue Community Capacity Assessment Tool

GCE O/L General Certificate Examination Ordinary Level
HSB Health-Seeking Behaviour

GN ‘Grama Niladhari’

IQR Inter Quartile Range

IAQ Interviewer Administered Questionnaire
OR Odds Ratio

MOH Medical Officers of Health

PHI Public Health Inspector

SD Standard Deviation

SEA South-East Asia

SPSS Statistical Package for the Social Sciences
Soul Standard of Living Index

SLR175=USD 1in 2019  SriLanka Rupees

95% Cl Confidence Interval

Page 8 of 9

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512889-023-15404-5.

Additional file 1: Table S1. Determinants of the Adequate Health Seek-
ing Behaviour. Table S2. Determinants of the Adequate Dengue Preven-
tion Behaviour. Table S3. Association between Health Seeking Behaviour
and Dengue Prevention Behaviours. Table S4. Association Between
Overall Health Seeking Behaviour, Community Capacity and Dengue
Prevention Behaviours.

Additional file 2.
Additional file 3.
Additional file 4.

Acknowledgements

Administrative and supportive staff of the North-Western Province, Medical
Research Institute, Ministry of Health Sri Lanka, and community members who
participated and supported numerous ways.

Authors’ contributions

Conceptualization and methodology: RMNUR, CA and AB; Implementation of
the study: RMNUR; Original draft preparation: RMNUR; Writing: RMNUR [Prin-
cipal investigator]; Review, editing and supervision: CA, and AB. The author(s)
read and approved the final manuscript.

Authors’ information

Principal Investigator [PI]:

Dr.R. M. N. U.R. [Bachelor of Medicine and Bachelor of Surgery (MBBS); Doctor

of Medicine (MD) in Public Health; Master of Science (MSc) in Public Health;
Postgraduate Diploma in Health Sector Disaster Management; Higher Diploma in
Teaching Methodology (WUSL); GC in Psychology (LIPs); Diploma in Counselling
Psychology (RIPC)].

Senior Registrar in Community Medicine, Postgraduate Institute of Medicine,
University of Colombo, Sri Lanka [Currently a Post-Doctoral Visiting Research
Fellow, School of Public Health, The University of Queensland, Australial.
Co-Investigator, main supervisor and trainer.

Prof. CA [MBBS, MSc, MD, PgDipStat, BA, MA, MA, FCCP(SL)].

Senior Professor in Community Medicine and Consulatnt Community Physi-
cian, Department of Community Medicine, Faculty of Medicine, Ragama,
University of Kelaniya, Sri Lanka.

Co-supervisor.

Professor AB [MBBS, MSc, MD, PGDBA, MA].

Professor in Public health and Consultant Community Physician, Faculty of Medicine,
General Sir John Kotelawala Defence University, Ratmalana, Sri Lanka.

Funding
Self-funded by the principal investigator.

Availability of data and materials
The dataset is available from the main corresponding author (principal investi-
gator) on reasonable request.

Declarations

Ethics approval and consent to participate

Ethical clearance for the study was obtained from the Ethical Review Commit-
tee (ERC) of University of Colombo (EC/2018/134) on 20th December 2018
and ERC North Western Province (NWP) on 26™ December 2019. Administra-
tive clearance was obtained from the Provincial Director of Health Services
(PDHS), Regional Director of Health Services (RDHS), MOH and Divisional
Secretariat (DS) of the Kurunegala district, Sri Lanka. Informed consent was
obtained from all subjects prior to collect data and all methods were per-
formed in accordance with the relevant guidelines and regulations.

Consent for publication
Not applicable (The manuscript doesn't contain any individual person’s data
in any form).


https://doi.org/10.1186/s12889-023-15404-5
https://doi.org/10.1186/s12889-023-15404-5

Rajapaksha et al. BMC Public Health

(2023) 23:507

Competing interests
The authors declare that they have no competing interests.

Author details

'University of Colombo, Colombo, Sri Lanka. >University of Kelaniya, Ragama,
Sri Lanka. >General Sir John Kotelawala Defence University, Ratmalana, Sri
Lanka.

Received: 26 July 2022 Accepted: 8 March 2023
Published online: 16 March 2023

References

1.

National Dengue Control Unit, Ministry of Health, Nutrition and Indigenous
Medicine. National Action Plan on prevention and control of dengue 2019
- 2023, Sri Lanka. 2019. http//www.dengue.health.gov.lk/web/phocadownl
oad/national_action_plan_book_final.pdf.

Olenja J. Editorial: health seeking behaviour in context. 2003. http://www.
ajolinfo/index.php/eamj/article/viewFile/8689/1927.

McNaughton D. The importance of long-term social research in enabling
participation and developing engagement strategies for new dengue
control technologies. PLoS Negl Trop Dis. 2012;6(8):e1785. https://doi.org/
10.1371/journal.pntd.0001785.

Elsinga J, Lizarazo EF, Vincenti MF, Schmidt M, Velascoalas ZI, Arias L, Bailey A,
Tami A. Health seeking behaviour and treatment intentions of dengue and
fever: a household survey of children and adults in Venezuela. PLoS Negl
Trop Dis. 2015;9(12):e0004237. https.//doi.org/10.1371/journal.pntd.00042
37.

Harapan H, Michie A, Mudatsir M, Sasmono RT, Imrie A. Epidemiology of
dengue hemorrhagic fever in Indonesia: analysis of five decades data from
the National Disease Surveillance. BMC Res Notes. 2019;12(1):350. https://
doi.org/10.1186/513104-019-4379-9.

Ihaji E, Gerald EU, Ogwuche CH. Educational level, sex and church affiliation
on health seeking behaviour among parishioners in Makurdi Metropolis of
Benue state. J Educ Policy Entrepreneurial Res. 2014;1:311-6 (https.//pdfs.
semanticscholar.org/ade9/1613c3a5918ae5a0ddc6647a4b351a1079d3.
pdf).

Kakkar R, Kandpal SD, Negi KS, Kumar S.To study health seeking behavior
of population catered by rural health training centre, Rajeev Nagar. Indian J
Prev Soc Med. 2013;44:3-4 https//www.researchgate.net/profile/Rakesh_
Kakkar3/publication/279969671_To_Study_Health_Seeking_Behavior_of_
Population_Catered_By_Rural_Health_Training_Centre_Rajeev_Nagar/
links/592e9f30aca272fc55be3e14/To-Study-Health-Seeking-Behavior-of-
Population-Catered-By-Rural-Health-Training-Centre-Rajeev-Nagar.pdf.
Burns N, Grove SK. The practice of nursing research, conduct, critique, and
utilization. 4th ed. Philadelphia: W.B. Saunders Company; 2001.
Suwanbamrung C, Somrongthong R, Singchagchai P, Srigernyaung L.
Application of a Dengue Community Capacity Assessment Tool (DCCAT) for
sustainable community-based dengue prevention and control. In: Boon-
mongkon P, Samakekarom R. Proceeding of the 1st Annual International
Graduate Research Conference on social sciences and humanities. Bang-
kok; 2009. p. 204-213. http://citeseerx.ist.psu.edu/viewdoc/download?doi=
10.1.1.454.7359&rep=rep1&type=pdf.

WHQO. Dengue control: monitoring and evaluation of programmes. 2018.
http//www.who.int/denguecontrol/monitoring/behaviour/en/.

. Tissera H, Pannila-Hetti N, Samaraweera P, Weeraman J, Palihawadana P,

Amarasinghe A. Sustainable dengue prevention and control through a
comprehensive integrated approach: the Sri Lankan perspective, Sustain-
able dengue prevention and control through a comprehensive integrated
approach: the Sri Lankan perspective. WHO South East Asia J Public Health.
2016;5(2):106-12 https://apps.who.int/iris/handle/10665/329657. World
Health Organization. Regional Office for South-East Asia.

Yousuf A, Soyiri . Community based dengue control interventions for
behavior change and sustainability (an overview of the available evidence).
International Journal of Scientific & Engineering Research. 2015;6(8):857-66.
Census of Population and Housing of Sri Lanka. Table A4: population by
divisional secretariat division, religion and sex. 2012. http://www.statistics.
gov.lk/PopHouSat/CPH2011/Pages/Activities/Reports/District/Kurunegala/
Ad.pdf.

20.

21.

22.

23.

24.

25.

26.

Page 9 of 9

. Department of Census and Statistics. Population. 2019. http://www.stati

stics.gov.lk/.

. Wijesundara BS. Evaluation of the effectiveness of a behavioural interven-

tion on dengue prevention for householders living in the Colombo Munici-
pal Council area. Colombo: PGIM library University of Colombo: MD thesis;
2009.D:02168.

. PLOS. Dengue project. 2015. http://journals.plos.org/plosntds/article/file?

type=supplementary&id=info:doi/10.1371/journal.pntd.0006268.5002.

. Suwanbamrung C, Somrongthong R, Singchanchai P, Srigernyuang L.

The development of a tool to assess community capacity of sustainable
community-based dengue prevention and control: a study in Southern
Thailand. Thesis (Ph.D). Bangkok: Chulalongkorn University; 2008. https://
cuircarchulaacth/xmlui/handle/123456789/56075.

. Suwanbamrung C, Nukan N, Sripon S, Somrongthong R, Singchagchai P

Community capacity for sustainable community-based dengue prevention
and control: study of a Sub-district in Southern Thailand. Asian Pac J Trop
Med. 2010;3(4):1-5 (https://www.sciencedirect.com/science/article/pii/
$1995764510600120).

. Suwanbamrung C, Tapalak N, Jitchun C, Promsuwan C, Prosupa S, Muenraj Y,

Dumpan A. Student capacity building of dengue prevention and control: a
study of an Islamic school, Southern Thailand. 2012. https://www.scirp.org/
Journal/Paperinformation.aspx?PaperD=21179.

Liu H, Xu J, Ai Z, Yu Y, Yu B. Treatment seeking behavior and associated
factors of suspected dengue fever among Shan people in eastern Shan
special region IV, Myanmar: a cross-sectional study. BMC Health Serv Res.
2020;20:318. https://doi.org/10.1186/512913-020-05163-z.

Castro MC, Wilson ME, Bloom DE. Disease and economic burdens of
dengue. Lancet Infect Dis. 2017;17(3):e70-8. https://doi.org/10.1016/51473-
3099(16)30545-x.

Wong LP, AbuBakar S. Health beliefs and practices related to dengue fever:

a focus group study. PLoS Negl Trop Dis. 2013;7(7):€2310. https://doi.org/10.
1371/journal.pntd.0002310.

Suwanbamrung C. Community capacity for sustainable community-based
dengue prevention and control: domain, assessment tool, capacity building
model. Asia Pacific J Trop Med. 2010;3:499-504. https://doi.org/10.1016/
$1995-7645(10)60121-6https//www.scirp.org/(S(351jmbntvnsjt1aadkpo
szje))/reference/ReferencesPapers.aspx?ReferencelD=496872.

Renganathan E, Parks W, Lloyd L, Nathan MB, Hosein E, Odugleh A. Towards
sustaining behavioural impact in dengue prevention and control. 2003.
http://apps.who.int/iris/bitstream/10665/163880/1/dbv27p6.pdf.

Lennon JL. The use of the health belief model in Dengue Health Education.
2005. httpsy//apps.who.int/iris/bitstream/handle/10665/164117/dbv29

p217 pdf;jsessionid=7EAOBB4A8FOC787860045F 1F2E1DF8267sequence=1.
Karunathilaka K. A. Social and cultural obstracles of waste management

and vector born diseases control in Sri Lanka. In the second International
conference on dengue and DHF . Global innovation to fight dengue.
15-17th October 2008, Phuket-Thailand. https://apps.who.int/iris/bitstream/
handle/10665/126614/RD_Speeches_150ct_Phuket.pdf?sequence=1&isAll
owed=y.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.dengue.health.gov.lk/web/phocadownload/national_action_plan_book_final.pdf
http://www.dengue.health.gov.lk/web/phocadownload/national_action_plan_book_final.pdf
http://www.ajol.info/index.php/eamj/article/viewFile/8689/1927
http://www.ajol.info/index.php/eamj/article/viewFile/8689/1927
https://doi.org/10.1371/journal.pntd.0001785
https://doi.org/10.1371/journal.pntd.0001785
https://doi.org/10.1371/journal.pntd.0004237
https://doi.org/10.1371/journal.pntd.0004237
https://doi.org/10.1186/s13104-019-4379-9
https://doi.org/10.1186/s13104-019-4379-9
https://pdfs.semanticscholar.org/ade9/1613c3a5918ae5a0ddc6647a4b351a1079d3.pdf
https://pdfs.semanticscholar.org/ade9/1613c3a5918ae5a0ddc6647a4b351a1079d3.pdf
https://pdfs.semanticscholar.org/ade9/1613c3a5918ae5a0ddc6647a4b351a1079d3.pdf
https://www.researchgate.net/profile/Rakesh_Kakkar3/publication/279969671_To_Study_Health_Seeking_Behavior_of_Population_Catered_By_Rural_Health_Training_Centre_Rajeev_Nagar/links/592e9f30aca272fc55be3e14/To-Study-Health-Seeking-Behavior-of-Population-Catered-By-Rural-Health-Training-Centre-Rajeev-Nagar.pdf
https://www.researchgate.net/profile/Rakesh_Kakkar3/publication/279969671_To_Study_Health_Seeking_Behavior_of_Population_Catered_By_Rural_Health_Training_Centre_Rajeev_Nagar/links/592e9f30aca272fc55be3e14/To-Study-Health-Seeking-Behavior-of-Population-Catered-By-Rural-Health-Training-Centre-Rajeev-Nagar.pdf
https://www.researchgate.net/profile/Rakesh_Kakkar3/publication/279969671_To_Study_Health_Seeking_Behavior_of_Population_Catered_By_Rural_Health_Training_Centre_Rajeev_Nagar/links/592e9f30aca272fc55be3e14/To-Study-Health-Seeking-Behavior-of-Population-Catered-By-Rural-Health-Training-Centre-Rajeev-Nagar.pdf
https://www.researchgate.net/profile/Rakesh_Kakkar3/publication/279969671_To_Study_Health_Seeking_Behavior_of_Population_Catered_By_Rural_Health_Training_Centre_Rajeev_Nagar/links/592e9f30aca272fc55be3e14/To-Study-Health-Seeking-Behavior-of-Population-Catered-By-Rural-Health-Training-Centre-Rajeev-Nagar.pdf
https://www.researchgate.net/profile/Rakesh_Kakkar3/publication/279969671_To_Study_Health_Seeking_Behavior_of_Population_Catered_By_Rural_Health_Training_Centre_Rajeev_Nagar/links/592e9f30aca272fc55be3e14/To-Study-Health-Seeking-Behavior-of-Population-Catered-By-Rural-Health-Training-Centre-Rajeev-Nagar.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.454.7359&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.454.7359&rep=rep1&type=pdf
http://www.who.int/denguecontrol/monitoring/behaviour/en/
https://apps.who.int/iris/handle/10665/329657
http://www.statistics.gov.lk/PopHouSat/CPH2011/Pages/Activities/Reports/District/Kurunegala/A4.pdf
http://www.statistics.gov.lk/PopHouSat/CPH2011/Pages/Activities/Reports/District/Kurunegala/A4.pdf
http://www.statistics.gov.lk/PopHouSat/CPH2011/Pages/Activities/Reports/District/Kurunegala/A4.pdf
http://www.statistics.gov.lk/
http://www.statistics.gov.lk/
http://journals.plos.org/plosntds/article/file?type=supplementary&id=info:doi/10.1371/journal.pntd.0006268.s002
http://journals.plos.org/plosntds/article/file?type=supplementary&id=info:doi/10.1371/journal.pntd.0006268.s002
https://cuir.car.chula.ac.th/xmlui/handle/123456789/56075
https://cuir.car.chula.ac.th/xmlui/handle/123456789/56075
https://www.sciencedirect.com/science/article/pii/S1995764510600120
https://www.sciencedirect.com/science/article/pii/S1995764510600120
https://www.scirp.org/Journal/PaperInformation.aspx?PaperID=21179
https://www.scirp.org/Journal/PaperInformation.aspx?PaperID=21179
https://doi.org/10.1186/s12913-020-05163-z
https://doi.org/10.1016/s1473-3099(16)30545-x
https://doi.org/10.1016/s1473-3099(16)30545-x
https://doi.org/10.1371/journal.pntd.0002310
https://doi.org/10.1371/journal.pntd.0002310
https://doi.org/10.1016/S1995-7645(10)60121-6
https://doi.org/10.1016/S1995-7645(10)60121-6
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=496872
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=496872
http://apps.who.int/iris/bitstream/10665/163880/1/dbv27p6.pdf
https://apps.who.int/iris/bitstream/handle/10665/164117/dbv29p217.pdf;jsessionid=7EA0BB4A8F0C787860045F1F2E1DF826?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/164117/dbv29p217.pdf;jsessionid=7EA0BB4A8F0C787860045F1F2E1DF826?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/126614/RD_Speeches_15Oct_Phuket.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/126614/RD_Speeches_15Oct_Phuket.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/126614/RD_Speeches_15Oct_Phuket.pdf?sequence=1&isAllowed=y

	Health seeking behaviours, dengue prevention behaviours and community capacity for sustainable dengue prevention in a highly dengue endemic area, Sri Lanka
	Abstract 
	Introduction 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Results
	Heath Seeking Behaviour (HSB)
	Dengue prevention behaviours
	Community capacity

	Discussion
	Conclusion and recommendations
	Limitation

	Anchor 16
	Acknowledgements
	References


