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Abstract: Background: Non-Communicable Disease (NCD) incidence continues to increase globally causing high morbidity and
mortality. Despite being a major health problem in Sri Lanka, low attendance is reported in free government NCD screening services
(i.e., Healthy life style center (HLC) and the Well Women Clinic (WWC)). This community based study aims to assess the
attendance in NCD screening services, and its associated factors among 35 to 65 year adults in Dimbulagala Medical Officer of
Health (MOH) area in Sri Lanka. Methods: The community based cross sectional study interviewed resident adults of the
Dimbulagala MOH area in the North Central Province of Sri Lanka during August 2016. The sample of residents (n = 575) were
selected from 30 housing clusters representing the study setting and an interviewer administered questionnaire was used among
residents of both genders to ascertain the data on attendance and factors associated with attendance to NCD screening clinics. Results:
Five hundred and thirty-seven (n = 537) questionnaires were successfully administered with a response rate of 93%. The mean age of
the study population was 46.5 (Standard Deviation (SD) = 8.75) years. Majority (83.2%) of the study population had scored more
than the middle value (i.e., 20) of the knowledge score and only 37.8% individuals have ever attended an NCD screening clinic. The
“gender” and “awareness on HLC/WWC” are the most important factors determining the attendance to a screening clinic.
Conclusions and recommendations: There is a gap between the respondents’ NCD screening knowledge and attendance to NCD
screening services. Main factors associated with attending NCD screening clinics were gender of the study participants and their
awareness of HLC or WWC.

Key words: NCD, attendance to NCD screening, HLC, WWC.

Abbreviations 1. Introduction

CVvD Cardiovascular diseases NCDs are defined as “diseases persistent for a
GCE (O/L) Egg:lr)a' Certificate in Education (Ordinary lengthy duration with generally slow progression” [1].
GN Grama Sewa Niladari NCDs are the major cause of adult mortality and
HLC Healthy life style center morbidity worldwide [2] and the number of deaths
IHD Ischemic heart disease resulted by NCDs account for 40 million per annum,
MOH Medical Officer of Health out of which 31 million deaths occur in low and
NCD Non Communicable Disease middle income countries [3]. Cardiovascular diseases
SEAR South-East Asla region (CVD) account for most NCD deaths (17.7 million
SD Standard Deviation people annually), followed by cancers (8.8 million),
WHO World Health Organization . . - .

. respiratory diseases (3.9 million), and diabetes (1.6
WwcC Well Women Clinic

Corresponding author: Dehiwattage Eroma Gayani
Fernando, Dr., postgraduate MD trainee, research fields: non
communicable diseases.

million).

Although there are many types of NCDs, the main
types are CVDs (e.g., heart attacks and stroke),
chronic respiratory diseases (e.g., asthma and chronic
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obstructed pulmonary disease), diabetes and cancer
[4]. These four groups of diseases account for 81% of
total NCD deaths [3]. Premature deaths are a major
consideration when evaluating the implications of
NCDs. Each year, 17 million deaths occur due to
NCD before the age of 70, and 87% of these
“premature” deaths occur in low and middle-income
countries [3]. NCDs are a major cause of preventable
disability worldwide [5] and could lead to adverse
complications including amputations, blindness,
impairments in mobility and speech [6]. These
complications may lead to reduction in productivity
and economic loss, increasing the demand on social
and health systems.

The NCD burden in Sri Lanka witnessed an
increasing trend during the last few years and has
presently become the leading cause of mortality,
morbidity and disability in Sri Lanka [7]. Analysis in
Sri Lanka’s mortality data during 1999-2003 shows
that age standardized mortality rates for all NCDs are
20%-50% higher in Sri Lanka compared to developed
countries [8]. Government hospital statistics indicate
that in 2008, 71% of all annual deaths in Sri Lanka
were due to chronic NCDs [7]. In fact, CVD, diabetes,
cancer and chronic respiratory diseases account for
29.6%, 9.4%, 3.9% and 8.5% deaths respectively
while ischemic heart diseases (IHD) were the leading
cause of hospital deaths from 2006-2014 [22].
Diabetes prevalence in Sri Lanka has projected
diabetes to be at 13.9% by year 2030 [9].

An increasing trend in NCD has resulted in
substantial cost for clinical management, loss of
productivity and social issues. The government of Sri
Lanka has identified the importance of early detection
of diseases by establishing screening programs mainly
through HLC and WWC at community level. The
concept of WWCs was established in 1996 with the
introduction of screening women for selected NCD
including reproductive organ malignancy [10]. HLC
was introduced in the latter part of 2011 [11] for
screening adults of both gender in the age group of 40

to 65 years. Irrespective of substantial resource
allocation and the positive impact of screening, WWC
and HLC services are underutilized by the targeted
population in Sri Lanka. Several quantitative and
qualitative studies have been carried out to determine
factors contributing to the low uptake of screening
services in different communities [12, 13], even
though such studies are limited in Sri Lanka. However,
knowledge on factors affecting participation in NCD
screening services is essential to design and
implement programs to encourage the people to seek
NCD screening and reduce the overall disease burden.

The main objective of this study was to assess the
factors associated in attendance to screening services
provided by the Ministry of Health, Sri Lanka at a
community level in the Dimbulagala MOH area in
North Central Province of Sri Lanka.

2. Methods
2.1 Study Setting and Study Population

This study was conducted in Dimbulagala MOH
area, located in the Polonnaruwa district in the North
Central Province of Sri Lanka (Fig. 1). The study area
comprised a total population of 79,661, out of which
28,127 met the eligibility criteria for the present study
(i.e., 35 to 65 years of age) [14]. The area is further
divided into 56 Grama Sewa Niladari (GN) divisions,
the smallest administrative division in the study area.

2.2 Sampling Method

Thirty housing clusters were selected by probability
proportionate to the size of the number of households
in each GN division and only one eligible person was
recruited from a household. If more than one eligible
person was present at a household, the study
participant was selected randomly using the “Kish
selection table” [15] and was estimated to enroll 575
adults as study participants [16].

2.3 Data Collection Procedures

A pre-tested interviewer administered questionnaire
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was used to collect data in Sinhala and Tamil
languages; the native languages of the study
participants. The  questionnaire  consisted  of
socio-demographic characteristics of respondents,
knowledge on NCD awareness on
screening services available and factors influencing
attendance to NCD screening services among the
targeted population. Four aspects of awareness in
diabetes, hypertension and CVDs (i.e., knowledge on
screening methods for early identification, the
availability of testing, complications and importance
of periodic screening) were assessed. Data collection
was done by four trained research assistants.

screening,

2.4 Data Analysis

The socio-demographic  characteristics  were
reported as frequencies and percentages, and
categorized appropriately. A knowledge score was
developed for all the diseases together and answers to
all the questions were presented with frequencies and
percentages. The total score was taken by adding all
correct answers and dividing by the total number of
questions and then multiplying by hundred for each
participant. The population was divided into two
groups as (1) poor knowledge and (2) good
knowledge based on the median value of the
distribution of reported cumulative scores of the study
population. Attendance to the clinic was compared
with socio demographic characteristics and other
associated factors (i.e., distance, positive family
history, awareness of services, method of awareness,
etc.). Multivariate analysis was used to identify the
most important variable/s among significant variables
in univariate analysis.

2.5 Ethical Concerns

The study was approved by the Ethics Review
Committee of the National Institute of Health
Sciences, Kalutara, Sri Lanka prior to conducting the
study. At the initial contact with the potential
participants, an information sheet was provided and a

written consent was obtained.
2.6 Results

With the response rate of 93%, 537 questionnaires
were administered. The mean age of the respondents
was 46 years (SD = 8.75) and majority were females
(289, 53.8%) and Buddhists (535, 99.6%). The
ethnicity of all respondents was Sinhalese and
approximately 53% of respondents had completed at
least 10 years of school education. The basic socio
demographic characteristics of the sample are
summarized in Table 1.

2.7 Knowledge on NCD Screening

Majority (83.2%) of the study population had
scored more than the middle value (i.e., 20) of the
knowledge score. Majority of the females (53.8%) had
a good knowledge while the males had only 46.2%
(Table 2).

2.8 Attendance to Free Government NCD Screening
Clinics

Out of the total study population, majority (62.2%, n
= 334) have never attended any NCD screening clinic
while the rest have attended (203, 37.8%).

2.9 Awareness on Free Government Screening
Services for NCD

The study results did not indicate a clear association
between awareness and attendance to provided
facilities. For example, less than 40% of the
respondents were aware of HLC, out of which only
47.7% had attended a NCD screening clinic in their
lifetime. Similarly, 66.9% of the total female
respondents were aware of WWCs and 75.1% of it
had attended. Further, 44.6% were aware of Pap smear
screening at WWC but nearly 60% of the sample
females had never undergone the test as a method of
screening for cervical cancer and not even simple
measures like regular self-breast examinations were
practiced apart from 25% of the female respondents.
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Table 1 Selected socio-demographic characteristics of the study population.

Characteristic Frequency (n =537) Percentage (%)
Age

< 50 years 351 65.4

> 50 years 186 34.6
Gender

Male 248 46.2

Female 289 53.8
Ethnicity

Sinhalese 537 100.0

Non Sinhalese* 0 0.0
Religion

Buddhist 535 99.6

Non Buddhist** 2 0.4
Marital status

Currently married 480 89.4

Other*** 57 10.6
Educational level

No schooling /Up to Grade 10 283 52.7

Passed GCE (O/L) & ahove 254 47.3
Educational level of your spouse

No schooling /Up to Grade 10 278 52.0

Passed GCE (O/L) & above 259 48.0
Employment status

Currently employed 355 66.1

Currently unemployed 182 33.9
Employment status of your spouse

Currently employed 347 65.0

Currently unemployed 190 35.0
Income per month

Rs. 30,000 or less 292 54.4

Above Rs. 30,000 245 45.6
Family income per month

Rs.30,000 or less 340 63.4

Above Rs. 30,000 197 36.6

Total 537 100.0

* Non Sinhalese = Sri Lankan Tamil, Indian Tamil, Sri Lankan Moor, Burgher, Malay.
** Non Buddhist = Hindu, Islam, Roman Catholic, Other Christian and other.

*** QOther = separated/divorced, widowed, single.

O/L = Ordinary level.

Table 2 Distribution of knowledge score on NCD screening in Dimbulagala MOH area by gender.

Gender
Knowledge groups Male Female Total
n (%) n (%) n (%)
Knowledge < 50% 50 (55.6%) 40 (44.4%) 90 (100.0%)
Knowledge 50% or more 198 (44.3%) 249 (55.7%) 447 (100.0%)

Total 248 (46.2%) 289 (53.8%) 537 (100.0%)
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The total level of awareness was lesser in males
compared to women.

2.10 Factors Associated with Attendance to Screening
Clinics

Association of selected factors and attending to
NCD screening clinics (WWC, HLC) are summarized

in Table 3.

There was a significant association (p < 0.05)
between attendance to clinics with age, gender, marital
status, educational level and employment status.

The multivariate analysis was performed on
variables found to have a significant effect in
univariate analysis (Table 4). The binary logistic

Table 3 Association between attendance and socio demographic characteristics.

Characteristic Attendance Total (n%) Significance
Yes No

Age

< 50 years 157 (77.3) 194 (58.1) 351 (65.4)

> 50 years 46 (22.7) 140 (41.9) 186 (34.6) p <0.001
Gender

Male 35 (17.2) 213 (63.8) 248 (46.2)

Female 168 (82.8) 121 (36.2) 289 (53.8) p <0.001
Marital status

Currently married 174 (85.7) 306 (91.6) 480 (89.4)

Other* 29 (14.3) 28 (8.4) 57 (10.6) p =0.031
Educational level

No schooling /Up to grade 10 73 (36.0) 210 (62.9) 283 (52.7)

Passed GCE (O/L) & above 130 (64.0) 124 (37.1) 254 (47.3) p <0.001
Employment status

Currently employed 88 (43.3) 267 (79.9) 355 (66.1)

Currently unemployed 115 (56.7) 67 (20.1) 182 (33.9) p <0.001
Income per month

30,000 or less 85 (41.9) 207 (62.7) 292 (54.4)

Above 30,000 118 (58.1) 127 (38.0) 245(45.6) p=0.867
Family income per month

30,000 or less 135 (66.5) 206 (61.7) 341 (63.5)

Above 30,000 68 (33.5) 128 (38.3) 196 (36.5) p =0.260
Total 203 (100) 334 (100) 537 (100)

* Other = separated/divorced, widowed, single.
O/L = Ordinary level.

Table 4 Multivariate analysis to determine association with attendance to clinic.

95% confident interval

Variable B coefficient — — p value
Lower limit Upper limit
Age <50 1.926 0.012
Gender 0.137 1.153 3.218 <0.001
. 0.0736 0.246
Marital status 0.833 0.621
. 0.403 1.720
Level of education 0.529 0.007
0.332 0.842
Employment status 0.448 0.004
0.260 0.772
Overall knowledge 0.972 0.500 1892 0.934
Heard about HLC 6.981 ' : <0.001
; 4.271 11.409
Distance to HLC 0.585 0.058
. L 0.336 1.018
Positive family history 2.237 1.385 3612 2.237
Constant 0.706 ) ) 0.521

HLC = Healthy Life Style Center.
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regression showed “Gender” and “heard about HLC”
as the most important factors which determines the
attendance to a screening clinic.

3. Discussion
3.1 Main Findings

The present study gives important information on
knowledge among the study population pertaining to
NCD screening and only 16.75% possessed the
knowledge score to be less than the middle value of
the total score. Nevertheless, there was a significant
association (p < 0.05) of having an overall good
knowledge on NCD screening and attendance to NCD
screening clinics. Further, awareness itself does not
assure the attendance to clinics. The present study
results show that the overall number of women
attending WWCs was comparatively lesser compared
to the percentage of women who were aware of the
clinics. Perhaps, there are many other factors affecting
the attendance. Hence, it is important to understand
these factors as well when concluding the findings.

Socio demographic factors (age, gender, marital
status, educational level and employment), heard
about the clinic, health worker being the informant,
person deciding the financial management of the
family, positive family history of NCD and distance to
HLC were associated factors relating to attending a
screening clinic. Out of which, “gender” and “heard
about HLC” were the most important factors which
determined the attendance to a screening clinic. The
findings of this study should be used to design a
tailor-made awareness program targeting the
community and addressing the issues on barriers in
attending the services provided.

3.2 Knowledge on NCD Screening among the Study
Population

In this study, the knowledge of participants was
assessed under three broad sections as: knowledge on
diabetes, knowledge on hypertension and knowledge

on CVDs. However, the present study indicates that
83.25% (n = 447) participants had an overall good
level of knowledge while 16.7% (n = 90) of the study
population had an overall poor level of knowledge.
The majority of females (55.7%) had an overall good
knowledge on NCD while the male population scored
only 44.3%.

A reason for higher knowledge could be due to the
high literacy in Sri Lanka and the effective health
education provided by the health sector. A study
carried out among users and non-users of WWC in
Dompe, Sri Lanka on knowledge of NCD screening
reported that clinic users had a better knowledge
compared to non-users (p < 0.001) [17]. This may be
due to awareness created through the health sector,
electronic media and their own family experience. A
previous cross sectional study conducted among grade
10 students in the district of Mannar, Sri Lanka with
regard to knowledge on NCDs, revealed an overall
good level of knowledge with 90% of the population
being aware of NCD, 79% of the population
identifying common NCDs, 84% of the population
having a good knowledge on complications and 78%
of the population having awareness on risk factors
[18]. Similarly, a study in Seychelles reported that a
higher proportion of the population had basic
knowledge on hypertension compared to specific
knowledge and 96% were aware of the risk of
hypertension on heart disease. However, this value is
comparatively higher than the present study. Further,
studies conducted by Kusuma, Gupta & Pandav [17]
and Egan et al. [19] reported that 94% and 96% of
their study populations knew the risk of heart diseases,
respectively.

The level of knowledge among females was more
than that of males in this study. Similarly, a
Mongolian study reported that housewives are the
most informed on blood pressure from the total
population [20]. Due to the well-integrated maternal
and child health programs at the primary health care
level in the Sri Lankan context, females have a better
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attachment with the healthcare system and the primary
healthcare worker. Probably they receive health
education more often as they are in contact with the
health system more than their male counterparts. As
these clinics are mostly conducted during the morning
hours; majority of the males are not able to attend
them. It is interesting to explore the reason for not
disseminating knowledge from females to males;
perhaps current policies, programs should be targeting
this issue.

3.3 Awareness on NCD Screening Services among the
Study Population

The study shows that awareness on HLCs among
respondents is considerably poor (n = 214, 39.9%) and
reported a gender difference (females = 46.4% and
males = 32.3%). About 67% of the female population
were aware of WWC; a higher proportion when
compared to awareness on HLCs. A study from
Southern Province of Sri Lanka reported similar
results on WWC, where only 66% of the female
population was aware of WWC [21] indicating it is a
wide spread issue in Sri Lanka. The study shows that
healthcare workers are the largest source of
information with regards to creating awareness
followed by television. HLCs are also responsible for
promoting awareness on WWCs among the study
population and vice versa. Previous studies conducted
in Sri Lanka have also shown primary healthcare
workers and television as critical sources of
information in the promotion of healthcare [22, 23].
Thus, it is necessary to recognize the role of the
primary healthcare workers and television as powerful
tools of health promotion and engage them in an
optimal manner in improving NCD prevention
interventions in Dimbulagala MOH area and
elsewhere in the country.

The present study indicates that the best mode of
information dissemination is by a healthcare worker
during home visits. In fact, 76.6% and 77.7% of
respondents stated that they received information on

HLC and WWC, respectively during home visits of
the healthcare worker. Thus, the importance of home
visits of the healthcare worker in NCD prevention
programs is highlighted. It was also noted that females
are more likely to benefit from home visits as opposed
to males as indicated by the study results; females
may stay at home or work from home. Hence, NCD
prevention strategies should target the males in a
remedial manner.

According to a survey assessing breast cancer
screening in Saudi Arabia, 57% of the respondents
performed a self-breast examination but 89% of
women did not undergo clinical breast examinations
during the past year [24]. However, the present study
indicates that 34.9% (n = 101) have undergone clinical
breast examination and 25.6% (n = 74) have undergone
self-breast examination in their lifetime. A study done
in Kenya indicates that only 12.3% was screened for
cervical cancer [25] and a similar study done in 2014
concludes that the number of participants who were
ever screened was 25% [26]. A study conducted in the
Gampaha district, Sri Lanka indicated that only 131 out
of 2,000 participants (6.5%) were ever screened for
cervical cancer [6]. Similarly, the present study
reported 26.6% (n = 77) women were practicing in
screening by Pap smear for cervical cancer.

The present study indicates that half of the study
population (n = 293, 54.6%) had practiced measuring
blood pressure as a method of early detection for
hypertension. However, a study in Kathmandu Nepal
revealed that, out of 789 respondents only half had
their blood pressure measured [27]. Although, most of
the study population of the present study had
measured blood pressure with a slightly higher
proportion among the females, it could be argued that
the entire study population should have undergone as
its one of the basic tests.

3.4 Selected Factors Associated with Attendance to
NCD Screening Clinics

When considering NCDs, adherence to a healthy
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life style and early detection by screening is the main
mode of prevention and reducing complications. In the
present study, 37.8% (n = 203) of the study population
have used an NCD screening clinic at least once in
their life time. The attendance needs to be further
improved in view of minimizing the unhealthy effects
of NCD.

Even though the common assumption was that a
respondent’s income and family income had a direct
impact on attending NCD screening clinics, it was
evident that the above was not one of the significantly
associated with attendance, but age, sex, marital status,
level of education and employment had a significant
association (p < 0.05) with the attendance to NCD
screening clinics. A study conducted in ltaly [28]
indicated that socio-economic factors were shown to
be strongly related to the use of preventive services.
Another study concluded [29] that a robust
relationship existed between being married and the
educational level of the individuals. Also, it was found
in that study, that 52% have used screening services
within the last 12 months, while 48% did not. A study
conducted in Sri Lanka on the implication of
screening found that education and employment to be
significantly associated with each other (p = 0.038)
[21].

The present study indicates a significant association
(p < 0.05) between overall knowledge on NCD
screening and attendance to the NCD screening clinics,
where respondents with a good knowledge (40.9%)
had more attendance than respondents with poor
knowledge (20%). A study carried out in Nnewi,
Nigeria revealed that even though the knowledge is
high, the attendance is poor [30].

There was a clear disparity between awareness of
the clinic and attendance. The present study reported
47.6% and 75.1%, for attending HLC and WWC
respectively. In another study conducted in Sri Lanka
revealed that 66% of the total samples were aware of
WWC but only 24% of the eligible sample had ever
attended [21]. This clearly indicates that awareness

itself does not confirm the attendance to clinic,
perhaps various other factors may influence the
attendance. Thus, adequate awareness on the services
provided by the government health care sector is
required to improve the attendance of each and every
targeted person. The study shows that there is a strong
association between the healthcare worker being the
informant and attending the clinic. This could be due
to the healthcare worker being able to build a strong
rapport with the community.

The present study shows a significant association
between distance and attendance to HLC but there was
no significant association between distance and
attendance to WWC. However, in both instances, it
was shown that the highest proportion was attended
when the distance was less than 6 km. Similarly, a
previous cross sectional study identified that most of
the WWC users (n = 137, 35.9%) were residents
within 2 km from the clinic [21]. Also, there was no
statistical significance between NCD clinic attendance
and the person making the decision about the
healthcare of the family and healthcare of the
respondent (p > 0.05). While the person deciding the
financial management of the family was statistically
significant (p < 0.05) in attendance to any NCD
screening clinic.

3.5 Limitations of the Study

Present study is a community based study and the
data was extracted from the households furnishing a
“snap shot” experience of the population at a specified
time period, thus the study may have methodological
limitations inherent to cross sectional studies.
Specifically, the temporal relationship cannot be
evaluated. As an example, the knowledge ascertained
may or may not be due to their attendance to the
clinics.

The study was conducted in the Dimbulagla MOH
area. Dimbulagala area is located bordering to the
Eastern Province and majority of the population has
an agricultural background. While the study sample
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represents the Dimbulagala MOH area, caution should
be taken in applying the study findings to the rest of
the districts in Sri Lanka as they are likely to vary in a
range of factors including the livelihoods and income
levels of the populations.

Data were collected by an interviewer administered,
structured questionnaire conducted by many data
collectors. Therefore, the level of understanding of the
content of the questions may differ from person to
person and could lead to some interviewer bias. This
was minimized by rigorous training provided to the

data collectors prior to administering the questionnaire.

The questionnaire used in the present study was
developed by the principal investigator and it is not a
validated questionnaire used in the same socio-cultural
setting in previous occasions. However, measures
were taken to cover all the important components
pertaining to NCDs to achieve the objectives of the
study and pre-test the study instrument in similar
geographical contexts. Further, the study instrument
was face and content validated with experts in the
field.

The overall knowledge level of respondents on
NCD screening was assessed based on the knowledge
score developed based on the set of questions and
marks were allocated equally for each question.
Certain questions may have specific significance to
the population based on health patterns which could
not have been found out prior to the study. However,
there may be certain questions where the importance
may vary from the others. Further, the knowledge
score was not validated. Hence, the knowledge score
may not accurately reflect the knowledge level of the
study population.

Some questions in the questionnaire required
answers with recalling the information. This would
have led to recall bias. However, health related
behaviors of a person are remarkable, thus, it is
expected for the recall bias to be minimum.

4. Conclusion

Knowledge among the study population pertaining
to NCD screening, only 16.7% possessed the
knowledge score to be less than the middle value of
the total score. There was a significant association (p
< 0.05) of having an overall good knowledge on NCD
screening and attendance to NCD screening clinics.
Socio demographic factors (age, gender, marital status,
educational level, employment), heard about the clinic,
health worker being the informant, person deciding
the financial management of the family, positive
family history of NCD and distance to HLC were
associated factors relating to attending a screening
clinic. Out of these, “Gender” and “heard about HLC”
were the most important factors which determined the
attendance to a screening clinic. This study is
executed timely to explore reasons for poor attendance
by the target group, in order to promote the uptake of
free NCD screening services in Sri Lanka. In addition,
this will provide useful information to the health
sector to formulate effective strategies and programs
that will address factors influencing the attendance to
free  NCD screening services provided by the
government to prevent the alarming morbidity and
mortality rates of NCD in Sri Lanka. The study has
demonstrated low level of attendance to free NCD
screening services and some determinants that need to
be taken into account when providing the services.
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