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Abstract
Background: Sexually Transmitted Infections
(STIs) are a major global public health issue
leading to many physical, psychological and
social consequences. Sri Lanka has a low
prevalence of HIV and needs to target key
population (KPs) at higher risk of infection. This
study examines the district wise STI incidences
and KPs in Sri Lanka to evaluate the trends and
relationships of STIs and to provide recom-
mendations for further investigations.

Methods: Data were extracted from the National
STD/AIDS Control Programme (NSACP) report for
the year 2015 in Sri Lanka. Canonical Corres-
pondence Analysis (CCA) was carried out to
identify how STIs correlate with male/female sex
workers within districts using PC-ORD4 software.

Results: Colombo district was at high risk for
all tested STIs. The relationship of STIs among
districts was examined by CCA and three dis-
tinguishable clusters were identified. The first
group included seven districts and four STIs. The
second group included five districts associated
with genital herpes. Third group comprised of
two districts correlated with late syphilis and
gonorrhoea. Most districts with high STI inci-
dences correlated well with districts with densely
clustered KPs. Districts where KPs are clustered
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should be prioritized for STI/HIV prevention pro-
grammes. Both STIs and KPs are mainly clustered
around tourist destinations.

Conclusion: It is useful to monitor the alcohol and
drug addictions for the patients and conducting
STI prevention programs in vulnerable areas.
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Introduction
Sexually Transmitted Infections (STI), defined as
bacterial, viral or parasitic infections predominantly
spread by sexual contact, are one of the leading cause
of mortality and morbidity around the world. Human
immunodeficiency virus (HIV) infection leading to
Acquired Immunodeficiency Syndrome (AIDS) has
resulted in 1.1 million deaths around the world in 2015
alone, and the World Health Organization (WHO)
declares HIV as a major global public health issue1. It
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is estimated that more than one million STIs other than
HIV are acquired every day worldwide, and 36.7
million people in the world were living with STIs at
the end of 20152. The burden of STIs is not limited by
geographic or socio-economic boundaries. 125 million
people were living with one of main four curable STIs
(gonorrhoea, chlamydia, syphilis or trichomoniasis) in
the WHO regions of the Americas in 2008 and the
same figure South East Asia region was 128 million2.
While both developed and developing countries fight
against STIs, the burden of STIs is greater in low-
income countries2 leading to a vicious cycle between
the disease burden and poverty.

Sri Lanka is a low prevalent country with an upward
trend for HIV infection3. At the end of 2015, approxi-
mately 4000 adults aged above 15 years and less than
200 children below 15 years were estimated to be living
with HIV infection in the country, which made the
HIV prevalence less than 0.1%3. A total of 9,129 new
STIs were diagnosed among those who attended
National STD/AIDS Control Programme during 20164.
Out of these new diagnoses, genital herpes was the
leading diagnosis (33%), followed by non-gonococcal
infections (24%) and genital warts (23%). Syphilis
contributed to 10% of new diagnosis, gonorrhoea to
3% and trichomoniasis to 1%. However, the World
Bank claims that only 10-15% of STI cases are reported
by government clinics, and every year estimate for
detected STI cases in Sri Lanka vary from 60,000 –
200,000 approximately5.

Consequences of STIs have a profound impact on
sexual and reproductive health. Long term effects of
STIs like subfertility are more profound than immediate
adverse physical outcomes6. In addition to direct
physical impact, psychological and social consequences
of STIs have a major bearing on the quality of life of
the patient and immediate relatives. The psychological
and social consequences are multiplied by the stigma
and discrimination attached with STIs7. Evidence
shows that stigma related to STIs undermines testing
for STIs, treatment and partner notification8. The low
disease burden in Sri Lanka discussed above is most
likely to represent only the tip of the iceberg due to the
social stigma and discrimination associated with STIs.
Repeated surveys conducted in Sri Lanka have indi-
cated continuing high level of stigma towards people
living with AIDS (PLWA)5. High level of social stigma
towards STIs preventing access to services is only
one of such risk factors which indicate the vulnerability
of the Sri Lankan population for rapid spread of STIs.
Other risk factors include low condom use, com-
mercial sex, high inbound and outbound migration

rates, rising trend in injecting drug users (IDUs) and
low level of knowledge on HIV and STIs5. Despite
being a low prevalence country at the moment, these
factors in combination pose a major threat for rapid
spread, leading to high prevalence of STIs in Sri Lanka,
if necessary preventive actions are not taken.

Evidence suggests that in low prevalence settings, the
focus of HIV and STI prevention programs should be
targeted at key population (KP) groups to gain effective
outcomes9. Furthermore, high coverage of such high-
risk populations should be a priority in HIV/STI control
programs10,11. Preventive strategies for any disease
require accurate identification of the epidemiological
profile. An understanding of HIV and STI prevalence
and trends, as well as the prevalence and distribution
of behaviours that contribute to the spread of the disease
should be supplemented by national monitoring
systems for effective prevention response12. The
National STD/AIDS Control Programme (NSACP), the
national focal point for STIs in Sri Lanka, has identified
targeting KPs as a priority working area, and target
female sex workers (FSW), men who have sex with
men (MSM), people who inject drugs (PWID) and
clients of sex workers as key population groups. With
the empowered national commitment to “end AIDS as
a public health threat” by 2025, Sri Lanka needs to
reduce the number of new HIV infections and AIDS
related deaths by 90% compared to that in 201013.
Achieving this target definitely needs more focus on
identified key populations in the country with regard
to their epidemiological profile. This study assessed
the extent of this important association between
geographical clustering of STIs and high density of
KPs, by determining district wise incidences of separate
STIs and by clustering the STI risk areas and KPs
using geographic mapping.

Materials and methods
Data on separate STIs and national size estimations of
most at risk populations for HIV in Sri Lanka were
collected from the annual report published by the
NSACP which is the national focal point is responsible
for control and prevention of STIs in the country14.
The data was transformed to tabulate formats for
mapping and multivariate analysis. The tabulated data
consists of 2015 district wise STIs cases, sex, and
sex workers’ information and drug users. We calculated
number of (FSWs) per 100,000 male population,
number of FSWs per 100,000 female population,
number of male sex workers (MSWs) per 100,000
males, people who used drugs (PWUD) drug users
per 100,000 population and injecting drug users (IDU)
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per 100,000 population. Two data matrices of number
of cases such as, disease incidence, and male/female
sex workers and drug users were used for multivariate
analysis using PC-ORD4 software. Multivariate Analysis
was carried out to find the trends and relationships of
STIs within the geographic regions. The maps were
then drawn using ArcMap© to identify the hotspots
for STIs.

Results
District wise STI incidences were mapped for the
identified 2015 cases to identify the risk areas
(Figure 1). The incidences were calculated using the
ratio of STI cases and district population in terms of
100,000 people. HIV prevalence is high in the Western
Province and apart from that the other two districts
that have reported high prevalence are Puttalum and
Vavuniya. In general, HIV prevalence was notably high
along the coastal zones from Puttalam to Galle spanning
north-west to south. If the trend is considered there

does not appear to be an increasing trend in Ampara
(Figure 1). Many districts showed moderate risk for
genital herpes with hotspots in Vavuniya and Ampara
districts that these results are generated from the 2015
NSACP annual report. Genital warts showed a similar
trend, but with a lower density. Distribution of non-
gonococcal infections, which is the second most
common STI in Sri Lanka, closely resembles that of
HIV. Early syphilis incidence rate was low throughout
the country and Colombo, Galle and Kilinochchi
reported the highest incidences. Late syphilis inci-
dences were notably high in Polonnaruwa and
Colombo. Moreover, late syphilis cases for both male
and female were significantly higher (P<0.05) than early
syphilis.

The relationship of STIs among districts and sex
workers were examined using Canonical Corres-
pondence Analysis (CCA). The axis 1 and axis 2 of
the ordination diagram describe the linear combinations
of the explanatory variables. Three distinguishable

Figure 1. Maps showing district wise STIs incidences (per 1000,000 people) calculated using the ratios of
total no. of cases and district population.
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clusters of districts were identified. The first group
included seven districts and four STIs viz., HIV, early
syphilis, genital warts and trichomoniasis. The second
group included five districts viz., Matale, Ratnapura,
Trincomalee, Moneragala, and Puttalam that associated
with genital herpes. In this group, Ampara and Vavuniya
districts were separated towards left side of Axis 1,
while those districts were hotspots for the reported
cases (Figure 1). The third group comprised of
Kalutara and Hambantota districts correlated with late
syphilis and gonorrhoea. The high positive correlations
were observed for early syphilis (0.72) and HIV (0.63)
in the Axis 1 of the CCA ordination, whereas high
negative correlation were observed for late syphilis and
gonorrhoea (-0.52 in each) in the Axis 2 of the CCA
ordination (Figure 2).  CCA ordination in relation to
sex workers depicted that Colombo and Gampaha
districts were highly correlated with male sex workers
and direct/indirect drug users respectively (Figure 3).
The results are comparable with the size estimation of
KP groups (Figures 1 and 4). There was a high positive
correlation of injecting drug users (0.66), drug users
(0.64) and MSWs (0.31) in the Axis 1of the CCA.

The gender, Female Sex Workers on a peak day (Peak
FSW), Men having Sex with Men (MSM), FSWs to
100,000 male ratios on peak day (Peak FSW M) and
People Who Use Drugs (PWUD) were mapped to
identify high-risk districts for sex workers, which are
likely to be associated with STI (Figure 4). Female
sex workers’ incidences were considerably higher than
male sex workers except in Jaffna, Mannar, and
Kalutara districts. Drug users’ prevalence was vibrant
along the north-west coast and southern coastal
districts.

Risk populations for STI were analyzed over time
spanning from 2013 to 2015 (Figure 5). Of the STIs,
almost all districts showed a high incidence for genital
warts, genital herpes and late syphilis in 2015 than
previous years. Overall, Colombo district showed a
peak risk for almost all STI cases. An increasing trend
of risks for some STIs namely, trichomoniasis, genital
warts, genital herpes and gonorrhea were observed in
Polonnaruwa with a distinct peak in 2015. Similarly,
genital warts and genital herpes incidence increase
twice than the previous years in Vavuniya.

Figure 2. Canonical correspondence analysis ordination of species in terms of STIs incidences within
districts. Joint plot was performed at 0.15 cut off levels. The joint plot factors were genital herpes,
trichomoniasis, genital warts, early syphilis, non STIs, gonorrhoea, and late syphilis.
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Figure 3. Canonical correspondence analysis ordination of species in terms of sex workers and drug
users within districts. Joint plot was performed at 0.15 cut off levels, where the minimal value for all the
second variables displayed in an ordination diagram. The joint plot factors were injecting drug users
(IDU), drug users (DU), men having sex with men (MSM), Female Sex Workers on usual day (U_FSWs),
Female Sex Workers on Peak day (P_FSW), FSWs to 100,000 male ratio on usual day (U_FSW_Ra), and
FSWs to 100,000 male ratio on peak day (P_FSW_Ra).

Figure 4. Maps showing district wise sex worker incidences (per 100,000 people) calculated using the
ratios of total no. of sex workers and district population.
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Discussion
This study used data collected by the National STD/
AIDS Control Programme which are timely and
collected through its well-established network of clinics
around the country. However, clinically collected data
that we used for these ecological studies have biases.
For example, STI data do not adequately describe the
factors associated with transmission of these infections
in local communities and it is challenging to collect
human sexual behaviour from traditional surveys15.

The maps were useful to identify STI hotspots in Sri
Lanka and to understand how the distribution of KPs
like sex workers and drug users are associated with
incidence of STI. In addition, we utilized CCA to
explain the relationship between two multivariate data
sets all measured in same individual/subject.

Despite the low prevalence of HIV in Sri Lanka, we
could identify several districts with higher incidence
rates (Figure 1) for different STIs. This also makes
these districts at risk for rapid spread of HIV if neces-
sary preventive measures were not taken. Colombo
district recorded high prevalence for almost all STIs.
This could be due to many reasons. Larger proportions
of inbound migrants in the district of Colombo, availa-
bility of sex workers due to night club and massage
parlour16 than in other districts and tourist attraction
to the capital city, are only few of these. Since most of
these factors are not amenable to primordial preventive
measures, most effective would be to target primary
and secondary preventive measures, such as educating
and periodical screening of the KPs.

The coastal areas from north-west to south are such
identified at risk geographical areas. These areas been
famous tourist destinations leading to high density of
tourist hotels and higher availability of sex workers
could be the underlying reason for this distribution.
Syphilis infection is called an ‘early’ case if a patient
has been infected for a year or less such as during its
primary or secondary stages17. People who have early
syphilis can more easily spread the infection to their
sex partners mostly among MSM; but women and
newborn born to infected mothers are also at risk of
infection17. Therefore, our findings on identifying risk
areas for early syphilis are useful to monitor disease
prevalence of women and newborn children.

Research around the globe suggest that exposure to
travellers results in an increase of STI in developing
countries18,19, and tourism is associated with higher
incidence of STIs18. This knowledge can be used to
partly explain the trends and patterns of STI cases we
identified by our analysis, which shows higher density
of patients around the coastal belt from Puttalam to
Hambantota and in towns with ancient sacred places
like Anuradhapura and Polonnaruwa. These findings
warrants taking up innovative preventive measures to
avert scaling up of the disease in these at-risk areas.
Making STI screening mandatory for tourists on
applying visa is such novel measure, but this national
level policy decision will need to be weighed for its
benefit against the possible financial loss and other
adverse outcomes to the country.

Figure 5. Time series analysis of STI diseases: (a)
trichomoniasis (b) genital warts (c) genital herpes
(d) gonorrhea (e) early syphilis (f) late syphilis
among districts of Sri Lanka.
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Aggregation of sex workers in Northern (Vavuniya),
North-Central (Anuradhapura and Polonnaruwa) and
Eastern (Ampara) provinces could reflect the relation-
ship with the higher density or armed forces located
in these areas. But this association needs to be further
studied and specific preventive measures to address
route causes need to be recommended depending on
conclusions based on results. Until such study findings
are available, our study findings can be used as evidence
to scale up general STI preventive services like public
awareness programmes in these areas.

In comparison of maps on STI incidence cases against
KPs, a larger proportion of area with high density of
STI incidence cases overlapped with areas highly
populated with FSW and/or PWUD. This result was
predicted and justifies accelerating STI/HIV preventive
programmes in areas with high density of KPs. On the
other hand, districts in the Southern province which
show high density with KPs did not show higher
incidences of STI incidence cases. This was unex-
pected, and has not been reported in literature before.
Therefore, further research is warranted to study the
inverse association in depth. Moreover, the policy
makers and national level decision makers need to be
aware of this finding, which reflect a future threat for
STI epidemics.

Overall, it is possible that the low prevalence of STIs
are due to a variety of reasons previously discussed in
addition to the stigma associated with attending clinics,
seeking treatment from private health professionals and
the general unreliability of in clinical diagnosing an
STI20.

Limitations
STI incidence cases were obtained from the National
STD/AIDS programme, and it is likely these data are
underestimations of the true counts. However, correc-
tion of cases is done for HIV. A study in 1982 reported
40% of patients with STI taking treatments from
private sector21, and this gap only has increased over
time5. However, this was the best available source of
information with an island wide coverage to be used
in the study. Continuous monitoring and evaluation of
STI is useful to address the issues of the National STD/
AIDS programme, such as available facilities including
experts, trained MLTs and investigation facilities. To
control the STI, it is essential to provide more MLTs
to the STI affected areas and also make campaign
activities for mobilising the risk groups to attend the
clinics.

Conclusion and recommendations
Geographical mapping confirmed that higher numbers
of incidences of STIs are clustered in areas where
KPs can be found densely. Therefore, prioritizing these
districts for STI/HIV preventive programmes and
scaling up of available programmes in these districts
are recommended before focusing on non-endemic
areas. It is also important to consider why certain
regions i.e. Mullaitivu reporting of low STI incidences.
STIs and KPs are mainly clustered around tourist
attractions like the coastal strip and ancient sacred
places, indicating the strong relationship of spread of
STIs with tourism. Further studies are recommended
on exploring the underlying factors for districts in
Southern province to have an inverse association
between STIs and KPs, which will be extremely useful
in tailoring STI/HIV preventive measures to suit the
local context.
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