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Abstract
Objective To describe and compare trends in prevalence,
sexual behaviour and HIV transmission knowledge data
related to sexually transmitted infections (STI) and HIV in
patients attending three STI clinics over an 8-year period
in Escuintla Department, Guatemala.
Methods STI clinic attendees were classified into
transmission groups as follows: female sex workers
(FSW), men who have sex with men (MSM) and ‘high-risk
heterosexuals’ (HRH). Annual cross-sectional analysis
and multivariable Poisson regression adjusted for
sociodemographic variables were used for prevalence
comparisons and adjusted prevalence trends for HIV/STI
outcomes and used for adjusted trends in proportions
in sexual behaviour and HIV transmission knowledge
outcomes. Endocervical swabs were obtained to detect
trichomonas, chlamydia and neisseria infections.
Serologies for syphilis and HIV were performed using rapid
tests. For reactive HIV samples, positivity was confirmed
by an ELISA. All reactive syphilis samples were further
confirmed for diagnosis of active syphilis disease.
Results From a total of 4027 clinic attendees, 3213
(79.78%) were FSW, 229 (5.69%) were MSM and 585
(14.53%) were HRH. The proportion of FSW, MSM and HRH
who had a single visit was 56.42%, 57.23% and 91.10%,
respectively. Overall, HIV prevalence was 2.10% in FSW,
8.17% in MSM and 4.12% in HRH. Prevalence trends in
HIV and syphilis decreased in FSW. Prevalence trends in
gonorrhoea did not decrease over time neither in FSW
nor in HRH. Chlamydia and trichomonas infections in HRH
showed an increase prevalence trend. In FSW, trends in
condom use in last sexual intercourse with regular and
occasional clients were above 93%.
Conclusions FSW show a decreasing trend in HIV, syphilis
and chlamydia prevalence. Gonorrhoea prevalence in
FSW and HRH did not decrease over time. HRH is a hard
to engage population with low follow-up rates and high
potential to act as a bridge population.
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Introduction
Despite continuous efforts for prevention
and control of sexually transmitted infections

Strengths and limitations of this study
►► This is one of the large datasets collected in Central

America in HIV/sexually transmitted infections (STI)
prevalence in key populations attending sentinel STI
clinics.
►► HIV/STI trends are calculated from an 8-year study
period using prevalence ratios with Poisson regression analysis rather than odds ratios.
►► The cross-sectional approach used to analyse data
compared with a cohort study may be less powerful
regarding the strength of the evidence of associations found.
►► Selection bias issues and missing values for some
variables may affect interpretation and generalisability of some results.

(STI), these still pose a high burden of
disease in both low-income and high-income
countries.1 2 Guatemala is one of the Central
American countries with higher prevalence
of STI and HIV.3 4 Of the estimated 55 000
people living with HIV, approximately less
than half of them have been diagnosed.5
Guatemala has a concentrated HIV epidemic
driven by sexual transmission with high prevalence in core groups such as female sex
workers (FSW) and men who have sex with
men (MSM), at 5% and 11%, respectively.6 7
FSW and MSM are classified as core groups
because of social and biological factors, and
thus, are targeted for effective STI and HIV
prevention and control interventions.8
Multicomponent packages for STI and HIV
prevention have been shown to be effective
when properly designed and delivered at
individual and community levels. However,
strong evidence from intervention evaluations is crucial, and accurate surveillance
systems are needed.9 10 Patients attending
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STI clinics provide valuable HIV and STI biological and
behavioural data for surveillance purposes; therefore,
surveillance systems in STI clinics should be strengthened
and integrated into health information systems to better
provide nationwide insights into transmission dynamics
of HIV and STI.11
The UALE project (UALE means 'health' in Latin)
started in 2005 as an intervention for STI and HIV prevention and care originally addressed to FSW in Guatemala.12
This project was designed with the following principles: (1) prevention and treatment of STI as a strategy
to prevent HIV infection, (2) integrated biological and
behavioural surveillance of HIV/STI and (3) effective
integrated HIV/STI management and care. It included
three STI clinics located in Escuintla’s Department, which
has one of the highest prevalence of HIV and STI among
the 22 Departments of Guatemala.6 Contributing factors
of high HIV and STI prevalence are its position along a
major thoroughfare for migration and trafficking and the
widespread sex work industry due, in part, to the influx of
seasonal labourers during the sugar cane harvest.
The UALE project includes three main components:
biomedical, behavioural and structural, as previously
described. The biomedical component provides clinical
capacity for early diagnosis, treatment and follow-up
for STI offering HIV and STI care access to all populations seeking sexual and reproductive health. The
behavioural component relies on communication for
behavioural change; it consists of community-based activities to promote safer sexual practices, including proper
condom use, improved negotiation skills, partner notification strategies and sexual and reproductive health
empowerment activities addressing issues related to
stigma and discrimination. The structural component
aims to decrease the criminalisation and stigmatisation of
sex work through sensitisation and collaboration with the
owners of commercial sex establishments, the police and
with governmental organisations and non-governmental
organisations (NGO) for advocacy meetings and community health promotion.
The aims of this study were the following: (A) describe
sociodemographic characteristics of patients at entry to
the clinics, (B) determine trends in sexual behaviour and
HIV transmission knowledge, (C) determine trends and
compare STI/HIV prevalence and (D) describe sociodemographic determinants for STI/HIV infection, over a
period of 8 years using data from sentinel STI clinics in
Guatemala.
Methods
Study design and data collection
Annual cross-sectional analysis was performed using
opportunistic programmatic data gathered from STI
clinics in the UALE project, in collaboration with the
Guatemalan Ministry of Health and the NGO Fundació
Sida i Societat. STI clinic attendees were recruited from
January 2005 to December 2012. Sociodemographic,
2

biological, behavioural and HIV transmission knowledge
data were collected at baseline registration and during
consecutive visits. The study was conducted in three
STI clinics located in the municipalities of Santa Lucía
Cotzumalguapa, Puerto de San José and Escuintla, in the
department of Escuintla. All clinics offered uninterrupted
HIV and STI counselling and testing on a voluntary and
anonymous basis from 07:00 to 15:00. After obtaining
written informed consent from participants, trained
health educators conducted pretest HIV counselling and
collected data on sociodemographic characteristics and
sexual behaviours by means of a structured questionnaire.
Subsequently, a medical doctor performed a complete
clinical examination, as described elsewhere.9 Follow-up
visits were performed on a 6-month basis, although a
drop-in service was available on request. Samples were
collected by a nurse practitioner who also performed
both the HIV and syphilis testing by finger prick. Blood
was drawn by venepuncture from participants with a
reactive HIV or positive syphilis rapid test result; participants were counselled posttest and asked to return to
the STI clinic after 7 days to receive their confirmatory
test result. Subjects with an HIV positive confirmatory test
were referred and accompanied by a community health
worker to the HIV referral hospital for enrolment in the
HIV care and treatment programme. STI treatment was
provided for those patients with positive results according
to national guidelines.
All analytical tests were performed at the Escuintla STI
clinic microbiology laboratory following national standard
operating procedures as previously described.9 The presence of Trichomona vaginalis and yeasts were examined by
wet mount preparation microscopy of secretions collected
from the posterior vaginal fornix. An endocervical swab
was tested by enzyme immunoassay (Chlamydia Ag Card;
Ulti med products, GmbH, Ahrensburg, Germany) to
detect Chlamydia trachomatis. A second endocervical swab
was cultured on modified Thayer-Martin medium for the
diagnosis of Neisseria gonorrhoeae. Serologies for syphilis
and HIV were performed using rapid tests. For reactive
HIV samples, positivity was confirmed by ELISA using
Bioelisa HIV-1+2 (Biokit, Lliçàd’Amunt, Spain). All reactive syphilis samples were further confirmed for diagnosis
of active syphilis disease using Treponema pallidum haemagglutination test (Immutrep TPHA; Omega Diagnostics,
Alva, UK) and the Venereal Infections Research Laboratory test (VDRL; MurexBiotech Limited, Dartford, UK).
Active syphilis was diagnosed when both the VDRL and
the TPHA tests were positive, regardless of the VDRL
titers and treatment history.
Measures and definitions
FSW were defined as women who reported having sex in
exchange for money during the preceding 12 months.
MSM were defined as men who self-identified as homosexuals or who reported having sex with penetration with a
same-sex partner during the last 12 months. Those clinic
attendees who reported being heterosexual and did not
García JI, et al. BMJ Open 2018;8:e022632. doi:10.1136/bmjopen-2018-022632
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self-identified neither as FSW nor MSM were grouped as
‘high-risk heterosexuals’ (HRH), previously described elsewhere.13 ‘Regular clients’ were defined as those men from
which FSW reported having sex in exchange of money
more than twice in the last year; ‘occasional clients’ were
defined as those men from which FSW reported having
sex in exchange of money once or twice in the last year.
HIV transmission-related knowledge was assessed by asking
attendees to identify HIV transmission routes as previously defined.9 10 Prevalence of any STI was defined as the
proportion of patients with a positive test for an STI among
patients tested for the same STI during one specific year, as
previously suggested.4 Only the first positive test occurred
in any specific year was included, and recurrence of STI
other than HIV for any specific year was not considered.
Patients were classified as new patients when first attending
any of the three STI clinics. Patients attended were defined
as any clinic attendee with at least one complete visit in any
specific year. Trends in sexual behaviour and HIV transmission knowledge variables were ascertained taking into
consideration the answer given in the latest risk questionnaire performed in the specific year.
Data analysis
Data were anonymised using an alphanumeric unique
code for each participant, and analysed using STATA
V.12.1 (Stata-Corp, College Station, TX). χ2 Fisher’s exact
test and χ2 test for linear trends were used in the univariate
analysis. Median comparisons were performed using Kruskal-Wallis test. Prevalence trends were studied for HIV, syphilis, gonorrhoea, chlamydia and trichomonas infections.
Proportions and adjusted proportion (APr) test for trends
were studied for sexual behaviour and HIV transmission
knowledge outcomes. Adjusted prevalence ratios (APRs)
and APR tests for trends instead of odds ratios were used
for HIV and STI prevalence outcomes to increase precision of adjusted estimates and facilitate interpretation of
results as previously suggested.14 15 Poisson regression analysis with robust variance for cluster estimations was used in
the multivariable analysis. In the calculations of APR test for
trends, year of visit was used as an independent categorical
variable. Sociodemographic variables with an association
with the outcome of interest with a p value of <0.20 in the
univariate model were further studied for associations and
adjustment for confounding in the multivariable model.
The covariables used for adjustment in the multivariable
Poisson regression were age, sex, STI clinic origin, having
a regular partner, country of birth, education and marital
status. The extension of the Mantel-Haenzsel test for trend
adjusting for age was used when the Poisson test for linear
trend was not of sufficient rank to be performed. Annual
and overall HIV and STI prevalence were also compared
among transmission groups using χ2 test and residual analysis for multiple comparisons. Complete case analysis was
used to handle missing data, and no interaction neither
effect modification measures were considered in the multivariable model.
García JI, et al. BMJ Open 2018;8:e022632. doi:10.1136/bmjopen-2018-022632

Patient involvement
Within the UALE project pilot implementation phase,
patients were asked about their priorities and preferences in order to generate the questionnaires to be used.
Prestudy meetings were held with civil society associations to better inform about the research agenda and the
outcomes and benefits of the study. Results of the study
will be disseminated through the clinics using friendly
scientific language and translated into Spanish and Maya.
Results
A total of 4027 new attendees were registered during the
8-year study period. Of these, 3213 (79.78%) were FSW,
229 (5.69%) were MSM and 585 (14.53%) were classified
as HRH. There were a total of 8109 visits by 4027 persons.
Sixty-one per cent of clinic attendees had a single visit;
the remaining 1553 patients had a mean number of 3.6
visits per person (IQR, (2–4) max 14). The peak number
of new patients per year occurred in 2008 (646), falling to
301 in 2012. The proportion of follow-up visits increased
throughout the project from 16.80% in 2005 to 61% in
2012. Majority of HRH (91.10%) had only a single visit.
The proportion of FSW and MSM who had a single visit
was 56.42% and 57.23%, respectively. Sociodemographic
characteristics at baseline registration were studied for
new patients attending the STI clinics (table 1). FSW
have the highest proportion of illiteracy or incomplete
primary school education (52.20%) and the MSM group
has the lowest (19.80%). Having a regular partner was
common in HRH (69.70%) and less common in FSW
(29.20%) and MSM (27.70%). HRH is composed mainly
of general heterosexual population, partners of FSW, not
self-identified FSW and MSM, truck drivers, military staff
and immigrants working in the sugar cane industry.
APr linear trends for sexual behaviour and HIV transmission knowledge variables were evaluated for transmission groups (tables 2 and 3). In most years, over 95% of
FSW reported condom use in their last sexual intercourse
(CLSI) with both regular and occasional clients. However,
condom use was lower with their regular partners ranging
from 19.60% in 2006 to 22% in 2012. For FSW, having
unprotected sex as a way to transmit HIV showed proportions over 95% since 2008. Conversely, vertical transmission knowledge of HIV showed lower proportions, despite
an increasing linear trend from 9.20% in 2006 to 41.30%
in 2010. For MSM, proportions of CLSI with occasional
partners ranged from 57.1% in 2007 to 58.10% in 2012.
The proportion of HRH reporting CLSI with regular
partners was lower than 20%. Furthermore, proportion
of CLSI with occasional partners showed a decreasing
trend during the study period (from 35% to 14.30%,
respectively).
In table 4, prevalence and prevalence trends were
analysed for HIV and STI in clinic attendees. For FSW, a
decreasing prevalence trend for HIV, syphilis and chlamydia was observed along the study period. Prevalence
of trichomonas decreased from 14% in 2005 to 9.90% in
3
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69.71
57.71
98.63

*Including marriage and free union.
†This category also includes incomplete primary school.
FSW, female sex workers; HRH, high-risk heterosexuals; MSM, men who have sex with men; NA not apllicable

54.19
n = 585
HRH
 

22.40 (19.13–29.4)
n = 229
MSM

 

24.70 (20.34–32.12)

19.82
0

100
24.90 (20.64–29.98)
n = 3 213
FSW
 

36.60

4.37
93.45

56.41

38.21

27.75

29.18
52.18
11.38
66.03

NA

Having a regular
partner Yes (%)
Workstatus
Unemployed (%)
Marital status
Education
Cohabitated* (%) Illiterate† (%)
Country of birth
Guatemala (%)
SexFemale (%)
Median (IQR)
Sample size, n

Sociodemographic characteristics at baseline registration of new STI clinic attendees by transmission group 2005–2012
Table 1

4

2009, and since then, an increased prevalence trend was
observed (15.50% in 2012). For MSM, annual HIV and
STI prevalence are presented. However, due to sample size
limitations, trends could not be estimated. Gonorrhoea
prevalence had an unexpected high increase in year 2012
in all transmission groups (FSW: 21.20%, MSM: 35% and
HRH: 25%). For HRH, prevalence trends of HIV and syphilis could not be estimated due to sample size limitations.
Gonorrhoea prevalence trends in HRH did not decrease
over time, and HRH also showed an increased prevalence
trend in chlamydia and trichomonas infections reaching a
peak at the end of the study period in 2012 with prevalence
of 13.40% and 23.90%, respectively.
Annual and overall HIV and STI prevalence were also
compared among transmission groups. Globally, for the
period 2007–2012, differences were observed in HIV
among MSM (8.17%) in comparison with FSW (2.10%)
and HRH (4.12%). Differences in gonorrhoea prevalence during the 2007–2012 study period were observed.
The highest prevalence was in MSM (22.76%), and both
MSM and HRH (14.91%) had higher gonorrhoea prevalence compared with FSW (9.28%). Overall prevalence
for chlamydia in FSW and HRH were 6.80% and 6.91%,
respectively. Overall prevalence for trichomonas in FSW
and HRH were 12.26% and 12.38%, respectively. In
table 5, sociodemographic risk factors for STI in clinic
attendees were analysed by transmission groups. Sociodemographic risk factors for HIV and STI among FSW
were older age and having a limited education level. The
risk of chlamydia and trichomonas infections was higher
in Guatemalan-born FSW compared with Central American-born FSW. Having a regular partner was a ‘protective
factor’ for gonorrhoea infection in the case of HRH.
Discussion
Our results present the evolution of HIV/STI prevalence,
sexual risk behaviours and HIV transmission knowledge
over 8 years of the UALE programme. HIV and syphilis
prevalence consistently declined in FSW. The overall
HIV prevalence was higher in MSM compared with FSW
and HRH. Interestingly, no differences in HIV prevalence between FSW and HRH were observed, as reported
previously.13 Annual and global HIV, gonorrhoea and
chlamydia prevalence in FSW was higher compared with
other recent studies16 but similar to those reported in
HIV national and international reports.6 Our results indicate that most STI diagnoses were detected at first visit; in
the case of HIV, 78.10% of all cases detected occurred in
patient’s baseline visit at the clinics, so the contribution
of new patients to the estimated burden of HIV was high.
Gonorrhoea prevalence was higher in MSM and HRH
compared with FSW. Gonorrhoea prevalence trends did
not decline over time in any of the transmission groups
studied. The unexpected high increase in year 2012 for
all transmission groups could be partly explained by
the decline in the activity of 2 of the 3 clinics in years
2011 and 2012, due to funding restrictions that might
García JI, et al. BMJ Open 2018;8:e022632. doi:10.1136/bmjopen-2018-022632
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Table 2 Proportions and proportion trends in sexual behaviour and HIV transmission knowledge in FSW attended per year
Sexual behaviour

HIV transmission knowledge

Condom use in last sexual intercourse with:
Regular
partner
Yes (%)

Regular client

Occasional
client

Place of sex
work

Number of
clients in the
last week

By unprotected Vertical
sex
transmission

Yes (%)

Yes (%)

Bar (%)

≥5 clients (%)

Yes (%)

Yes (%)

–

–

–

–

–

FSW
 Year (n*)
 2005 (543)†

–

–

 2006 (507)

19.61

93.42

96.63

97.63

34.16

90.74

9.25

 2007 (755)

37.78

96.73

95.79

94.35

62.11

93.67

61.64

 2008 (871)

24.17

98.92

88.24

94.88

52.36

97.07

35.71

 2009 (854)

22.51

94.98

82.16

92.03

53.64

98.57

31.67

 2010 (837)

20.95

96.90

95.45

91.50

51.20

98.66

41.29

 2011 (735)

29.41

96.19

97.79

87.95

49.18

99.03

–

 2012 (525)

21.99

95.13

97.14

89.67

47.98

99.03

–

 APr test for
trend‡

0.95
(0.90 to 0.99)

1
(0.99 to 1)

1.01
(1 to 1.01)

0.98
(0.98 to 0.99)

0.99
(0.98 to 1.01)

1.02
(1.02 to 1.03)

1.21
(1.18 to 1.24)

 P values

0.029

0.887

<0.0001

<0.0001

0.863

<0.0001

<0.0001

 Variable missing
data (%)

10.12

9.69

1.21

2.65

<0.50

1.10

21.22

*Sample size of FSW attended in the specific year.
†The sexual behaviour questionnaire was not fully implemented in 2005.
‡Adjusted proportion (APr) test for trend with 95% CI using a Poisson binomial model with year as an ordered categorical variable adjusted
for sociodemographic variables with a p value <0.2 in the univariate test, (age, sex, STI clinic origin, having a regular partner, country of birth,
education and marital status).
FSW, female sex workers.

have caused a cumulative effect of patients attending the
remaining STI clinic. Increasing prevalence trends in
chlamydia and trichomonas infections were observed in
HRH that might be also partly explained for the decline
in STI clinics activities. However, the true disease burden
of gonorrhoea and chlamydia might be underestimated
if we take into account that only first STI episodes per
year were analysed, and therefore, reinfection rates were
not studied despite previous reported reinfection rates
for gonorrhoea in FSW in the 7%–10% range. Older age
and illiteracy or incomplete primary school were sociodemographic risk factors for HIV in FSW as previously
reported.13 Proportions of CLSI with regular and occasional clients in FSW remained high, mostly over 90%.
In contrast, CLSI with regular partners was lower, mainly
below 30%, and decreased over time as suggested by
others.12 Evidence shows that low condom use among FSW
is the norm in private life, mainly because it may serve as
a psychological distinction between work and private lives
and because of feelings of trust and intimacy with regular
partners.17 Nevertheless, FSW condom use negotiation
skills might be influenced either by violence associated
with rejecting unprotected sex with regular partners or
due to economic pressures during commercial sex with
clients as previously suggested.18 19 HRH had the lowest
proportions and trends of CLSI with regular and occasional partners among transmission groups studied; this is
in accordance to previous studies showing that HRH had
García JI, et al. BMJ Open 2018;8:e022632. doi:10.1136/bmjopen-2018-022632

higher than expected HIV and STI prevalence and sexual
risk behaviours.13 20 HRH is a difficult group to reach; it
is composed mainly of general heterosexual population,
partners of FSW, not self-identified FSW and MSM, truck
drivers, military staff and immigrants working in the sugar
cane industry, among other hard-to-reach populations.
Of concern is that HRH might be acting as a bridge population as 17% of them reported having sex with FSW and
multiple partners in previous studies.13 The fact that 91%
of HRH attendees had only one visit to the clinics, and
most importantly, the fact that prevalence for HIV, chlamydia and trichomonas did not differ among FSW and
HRH, makes the characterisation of this group a challenging and worthwhile effort to better understand the
driving forces of the HIV/STI epidemiology in Escuintla.
FSW, MSM and HRH had suboptimal follow-up rates, as
more than 56.40%, 57.20% and 91% of them, respectively, had only one visit. Adherence to the programme
seems to be associated to risk perception, being HRH and
FSW the groups with the lowest and highest follow-up
rates, respectively. Reasons to explain this fact could rely
on stigma and discrimination driving healthcare seeking
behaviours.21 Structural interventions addressing sexual
violence, stigma and discrimination and how they negatively impact health seeking behaviours need to be better
identified and targeted for effective behavioural change
outcomes.22 23 HIV transmission knowledge by unprotected sex seems to be well known among all transmission
5
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Table 3 Proportions and proportion trends in sexual behaviour and HIV transmission knowledge in MSM and HRH attended
per year
Sexual behaviour

HIV transmission knowledge

Condom use in last sexual intercourse
with:
Regular partner
Yes (%)

Occasional partner
Yes (%)

By unprotected
Age at first sex* sex
median (IQR)
Yes (%)

Vertical
transmission
Yes (%)

62.50

MSM†‡
 Year (n§)
 2007 (16)

–

57.14

10 (9–13)

 2008 (59)

–

78.38

12 (11–15)

 2009 (87)

–

57.14

12 (12–15)

 2010 (83)

–

62.50

13 (12–15)

 2011 (77)

–

76.09

12 (14–15)

100

–

 2012 (57)

–

58.06

11 (14–15)

100

–

 APr test for trend¶

–

 P value
 Variable missing
data (%)

NA††
–

93.75
100

42.37

97.70

13.95

97.60

37.35

0.96 (0.79 to 1.18)** NA††

1 (1 to 1.01)

0.95 (0.81 to 1.12)

0.733

0.013

0.187

0.584

8.53

5.80

<0.5

<0.5

HRH†
 Year (n§)
 2007 (111)

13.84

35

15 (14–17)

90.90

69.10

 2008 (123)

13.33

37.93

16 (14–17)

95.04

58.68

 2009 (142)

14.11

36.58

15 (14–17)

93.62

70.92

 2010 (87)

9.52

37.50

16 (14–17)

93.90

64.63

8

14.28

15 (13–16)

14.28

16 (14–17)

 2011 (72)
 2012 (66)
 APr test for trend*
 P value
 Variable missing
data (%)

18.60
0.94 (0.88 to 0.99)
0.042
14.06

0.79 (0.63 to 0.98)¶ NA††
0.033
22.95

0.345
<0.5

97.22
100
1 (0.99 to 1.01)
0.187
<0.5

–
–
0.91 (0.83 to 1)
0.056
<0.5

§Sample size of MSM and HRH attended in the specific year.
*Sex with penetration.
†The sexual behaviour questionnaire was not fully implemented in years 2005–2006.
‡Sexual behaviour data are from last male partner either occasional or regular.
¶Adjusted proportion (APr) test for trend with 95% CI using a Poisson binomial model with year as an ordered categorical variable and
adjusted for those sociodemographic variables with a p value <0.2 in the univariate test (age, sex, STI clinic origin, having a regular partner,
country of birth, education and marital status).
**Mantel-Haenszel extension for linear trend adjusted for age was used when the Poisson model test for clustered data was not of sufficient
rank to be performed.
††Not applicable.
HRH, high-risk heterosexuals; MSM, men who have sex with men; STI, sexually transmitted infections.

groups studied. However, a community-based intervention may be necessary to educate about vertical transmission of HIV, which seems to be known as a lesser extent.
Recent studies show the effectiveness in increasing
testing coverage for HIV and syphilis in rural areas using
outreach interventions.24 Unfortunately, our HIV transmission knowledge results are aligned with recent data
suggesting that Guatemala has one of the lowest percentages of antiretroviral coverage in pregnant women, and
thus altogether suggests that vertical transmission of HIV
is still a big concern.3
6

Limitations
Selection bias may affect external validity if those FSW,
MSM or HRH attending the clinics differ from those not
attending the clinics, and therefore, different from those
FSW, MSM and HRH in the area served by the clinics.
Possible reasons could be that FWS, MSM and HRH with
less economic resources might be more likely to attend
free-of-charge STI clinics than those with more resources
who might attend private health centres to avoid potential
stigmatisation. Sexual behaviour indicators reporting CLSI
may not adequately represent condom use dynamics. We
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4.07

2.04

737

 2007

1.19

593

504

 2011

53

52

 2011

 2012

5.77

3.77

12.50

14

66

37

58

122

109

98

60

63

61

90

48

16

520

617

742

839

836

744

418

n

Syphilis

NA‡

NA‡

0

0

1.72

2.46

4.59

8.16

NA‡

NA‡

0.00

7.94

4.92

4.44

20.83

12.50

<0.0001

0.81 (0.75 to 0.87)

2.88

3.89

3.64

4.53

5.26

9.81

7.89

14.29

Prevalence (%)

68

72

85

130

106

89

60

78

79

90

50

12

518

724

840

835

822

755

501

462

n

0.288

1.07 (0.94 to 1.21)

25.00

8.33

9.41

19.23

17.92

7.87

NA‡

NA‡

35.00

7.69

12.66

26.67

44

8.33

0.08

0.96 (0.92 to 1)

21.24

5.94

2.86

9.10

12.77

7.81

11.38

17.53

Prevalence (%)

Gonorrhoea

379

67

71

81

128

102

90

55

74

74

88

45

13

522

719

825

831

821

750

483

0.006

1.34 (1.10 to 1.77)

13.43

7.04

11.11

5.47

2.94

4.44

NA‡

NA‡

0.00

0.00

0.00

2.27

2.22

0.00

<0.0001

0.88 (0.84 to 0.93)

4.79

10.57

3.64

3.73

8.65

9.47

9.73

17.41

Prevalence (%)

Chlamydia
n

470

67

72

74

124

100

89

NA‡

NA‡

NA‡

NA‡

NA‡

NA‡

NA‡

NA‡

523

724

843

844

820

765

511

<0.0001

1.48 (1.27 to 1.71)

23.88

20.83

21.62

5.65

8.00

3.37

NA‡

NA‡

NA‡

NA‡

NA‡

NA‡

NA‡

NA‡

<0.0001

1.14 (1.1 to 1.19)

15.49

22.51

13.29

9.95

9.15

5.10

6.65

14.04

Prevalence (%)

Trichomonas
n

*Sample size of clinical attendees in the specific year
†Adjusted prevalence ratio (APR) test for trend with 95% CI using a Poisson binomial model with year as an ordered categorical variable adjusted for sociodemographic variables with a p value <0.2 in the univariate test
(age, sex, STI clinic origin, having a regular partner, country of birth, education and marital status).
‡For MSM and HRH, data from STI outcomes was not fully implemented in 2005–2006.
§Not applicable due to sample size limitations.
FSW, female sex workers; HRH, high-risk heterosexuals; MSM, men who have sex with men; STI, sexually transmitted infections.

NA‡

 P values

1.61

2.70

7.02

4.92

NA‡
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 2012

4.08

3.67

 APR test for
trend‡§

57

37

 2010

122

 2009

 2011

98
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 2007

 2008

HRH‡

NA‡

56

 2010

3.49

 P values

86

 2009

18.18

13.33

NA‡

44

 2008

<0.0001

0.78 (0.71 to 0.86)

2.51

 APR test for
trend‡§

15

 2007

MSM‡

 P values

 APR test for trend†

 2012

0.84

717

 2010

1.31

834

842

 2008

 2009

3.60

538

472

6.13

Prevalence (%)

 2005

n

HIV
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FSW
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Table 5 Sociodemographic risk factors for HIV/STI by transmission group
Transmission
group
HIV/STI
FSW

HIV

Age
Education

APR (95% CI)*

P values

≤30
>30

1
1.86 (1.30 to 2.65)

–

Superior

1

–

0.001

Illiterate or incomplete primary school 1.57 (1.08 to 2.28)
Syphilis
Chlamydia

Age
Education

0.019

≤30

1

–

>30

1.86 (1.46 to 2.37)

<0.0001

Superior

1

–

Illiterate or incomplete primary school 1.27 (1.05 to 1.55)
Country of birth
Trichomonas Country of birth
MSM

Syphilis

1

–

Guatemala born

1.51 (1.20 to 1.90)

<0.0001

Other Central American country

1

–

Guatemala born

1.38 (1.16 to 1.63)

<0.0001

1

–

Having a regular partner Yes
No

HRH

Gonorrhoea

0.016

Other Central American country

Having a regular partner Yes
No

3.90 (1.28 to 11.76)
1
1.64 (1.07 to 2.50)

0.016
–
0.022

*Adjusted prevalence ratio (APR) test with 95% CI using a Poisson binomial model with year as an ordered categorical variable and adjusted
for sociodemographic variables with a p value < 0.2 in the univariate test, (age, sex, STI clinic origin, having aregular partner, country of birth,
education and marital status).
FSW, female sex workers; HRH, high-risk heterosexuals; MSM, men who has sex with men; STI, sexually transmitted infections

also observed potential data discrepancies between STI
prevalence trends and condom use data obtained; these
discrepancies could be partly explained by self-reporting
information bias in clinic attendees. Moreover, high proportions of missing data observed in some sexual behaviour
variables might also affect accurate interpretation of data.
Prevalence trends in MSM and HRH were not analysed due
to sample size limitations, and trends in sexual behaviour
should be interpreted with caution. Syphilis results in MSM
and HRH for years 2011 and 2012 might be not accurate as
sample size was small and previous positive patients might
not had been tested again. Further research is needed to
accurately describe MSM and HRH sexual behaviour and
HIV and STI prevalence data.
Conclusions
This is one of the largest clinical datasets for FSW and MSM
collected in Guatemala. The multicomponent interventions
implemented by the UALE programme are characterised
as employing the principles of a combination prevention
model to reduce the burden of HIV and STI. Evidence
from additional studies within the UALE programme
support its effectiveness in prevention and control of
HIV/STI and the usefulness of integrated biological and
behavioural surveillance and integral care management of
HIV/STI.24–26 In FSW, HIV, syphilis and chlamydia prevalence declines were observed, and proportions of CLSI
with regular and occasional clients above 90% were also
8

observed, despite lower proportions with regular partners.
However, MSM and HRH need to be targeted more effectively with behaviour change communication to decrease
HIV and STI prevalence, along with improved healthcare
access and retention in care. HRH is a difficult group to
target with low follow-up rates and high potential to act as
a bridge population. A deeper analysis of the multifactorial
risk relationships between subpopulations with high risk
of HIV and STI and HRH is needed to identify uncovered
bridging connections. Continued interventions to engage
civil society, NGO, police/military and bar owners with
information, education and communication of HIV/STI
are critical to reduce stigma and discrimination.25 27 Lack
of funds to continue providing integral HIV/STI care in
target groups in clinical settings might diminish prevention
and control strategies in a high prevalent region for HIV
and STI and affect the quality of programmatic data for
surveillance purposes.26
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