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Objective: To develop a risk assessment algorithm that will increase the identification and treatment of
women with cervical infection in rural Haiti.
Methods: Study participants were randomly selected from new patients who accessed services at a
women’s health clinic in rural Haiti between June 1999 and December 2002. This case-control study
included women who tested positive for chlamydia and/or gonorrhoea based on the Gen-Probe PACE 2
laboratory test as cases. Controls were women who tested negative for both of these infections.
Results: Women from this area of rural Haiti had a limited level of education and lived in impoverished
housing conditions. The sensitivity estimates of Haitian Ministry of Health and WHO algorithms for
detecting chlamydia and/or gonorrhoea were generally low (ranging from 16.1% to 68.1%) in this
population. Risk scores based on logistic regression models of local risk factors for chlamydia and
gonorrhoea were developed and sensitivity estimates were higher for algorithms based on these risk
scores (up to 98.8%); however, specificity was compromised.
Conclusions: A risk assessment algorithm to identify women with chlamydia and/or gonorrhoea is more
sensitive and less specific than the syndromic management approach advocated by WHO and adapted by
the Haitian Ministry of Health. Using a risk assessment tool with high sensitivity based on local risk factors
of cervical infection will maximise access to care, improve outcomes, and decrease morbidity in women
who have cervical infection in rural Haiti.

S
exually transmitted infections (STIs) exact a heavy
burden worldwide. STIs increase the risk of HIV
transmission1 2 and untreated cervical infections cause

significant morbidity in women including pelvic inflamma-
tory disease, tubo-ovarian abscess, ectopic pregnancy, and
infertility.3 4 In 1999, the World Health Organization (WHO)
estimated that there were 340 million new cases of curable
STIs worldwide. Nearly half of these infections are caused by
chlamydia or gonorrhoea.4 Sadly, in the developing world, a
significant percentage of women with cervical infection are
not treated because of limited access to diagnostic testing.3

Given the long term health effects of untreated cervical
infection and the increased risk of HIV transmission when
STIs are present, it is imperative to identify strategies for
improving case detection of chlamydia and gonorrhoea so
that prompt treatment may be given. This is particularly
critical for resource poor settings where the burden of STIs is
high and access to care is generally low.5 6 The most widely
implemented model for the management of STIs in resource
poor settings has been the ‘‘syndromic approach,’’7 in which a
patient presents with symptoms associated with STIs and is
treated empirically. Because of the limited ability to diagnose
STIs in resource poor settings, the WHO has been advocating
syndromic management of these infections since the 1970s8

and has recently updated these algorithms.7 The health
ministries of many poor countries, such as Haiti, have
adopted the syndromic management of STIs because such
algorithms are easily used in areas with limited diagnostic
capability. One key limitation of the syndromic approach is
the low sensitivity and specificity for the detection of cervical
infection.9 In particular, the low sensitivity of syndromic
management of cervical infection is related to the fact that

the majority of women with chlamydia and gonorrhoea are
asymptomatic.3 To increase case detection of STIs in areas
without access to diagnostic tests, some authors have
advocated the use of epidemiological risk assessment
rather than a syndromic approach. Such risk assessment
tools are typically more sensitive in their ability to detect
cervical infection compared with syndromic management
algorithms.9 10

The purpose of the research described in this paper is to
develop a risk assessment algorithm based on local risk factors
of chlamydia and gonorrhoea that will increase the identifica-
tion and treatment of women with cervical infection in rural
Haiti. In addition, we will evaluate the performance of
previously developed algorithms by the WHO and the
Haitian Ministry of Health (MSPP) for use in this context.7 11

The accuracy of these algorithms (sensitivity and specificity)
will be compared with a newly developed risk assessment
algorithm based on data from rural Haiti that include
laboratory diagnosis of chlamydia and gonorrhoea. From
these comparisons, an algorithm will be identified that will
maximise the likelihood that women with cervical infection in
rural Haiti will receive appropriate and timely treatment.

METHODS
Setting
This research study was performed in a deeply impoverished
area of Haiti’s central plateau. A rural area that is primarily

Abbreviations: LAP, lower abdominal pain; PID, pelvic inflammatory
disease; MSPP, Ministère de la Santé Publique et de la Population;
PIDSC, Program in Infectious Disease and Social Change; STI, sexually
transmitted infection
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comprised of subsistence farmers, Cange and the surround-
ing environs are largely inhospitable for cultivation. Zanmi
Lasante was founded in the early 1980s to provide healthcare
and related services for this population. Zanmi Lasante has a
free standing women’s health clinic, Proje Sante Fanm, that
serves 12 000–15 000 women annually and provides com-
prehensive women’s health services. All services and medica-
tions are provided free of charge given the high level of
poverty in the region.

Study design and sample selection
The design was a case-control study in which cases were
women with chlamydia and/or gonorrhoea as confirmed
through the Gen-Probe PACE 2 laboratory test. Controls were
women who did not have either of these infections and also
presented for care at Proje Sante Fanm. New patients who
presented for healthcare services at Proje Sante Fanm
between June 1999 and December 2002 were selected
randomly for participation. A more detailed description of

the selection process of study participants and other methods
has been provided elsewhere.12

Laboratory methods
Presence of chlamydia and/or gonorrhoea was determined
using the Gen-Probe PACE 2 test. The PACE 2 is a non-
amplified DNA probe assay for the detection of chlamydia
and gonorrhoea in endocervical specimens (Gen-Probe, San
Diego, CA, USA). Using nucleic acid amplification as a gold
standard, the sensitivity and specificity of the PACE 2 system
in detecting chlamydia were 79.3% and 100%, respectively.13

For gonorrhoea, the overall sensitivity and specificity of
endocervical specimens analysed using the Gen-Probe PACE
2 test were 92.1% and 99.7%, respectively, using culture as
the criterion.14

Statistical analysis
The prevalences of chlamydia, gonorrhoea, and of both
infections were calculated based on the entire population of
women tested for these infections (n = 3956) during the

Table 1 Accuracy of algorithms for detection of cervical infection in rural Haiti

Algorithm SN SP PVP PVN
Percentage
positive

Haiti MSPP algorithm for vaginal discharge (n = 944) 16.1% 93.8% 17.2% 93.3% 9.1
Haiti MSPP algorithm for vaginal discharge or lower abdominal pain
(n = 944)

16.9% 93.7% 17.7% 93.4% 9.4

WHO algorithm for vaginal discharge (n = 939) 35.0% 63.6% 7.1% 92.4% 36.0
WHO algorithm for vaginal discharge (speculum and bimanual exam)
(n = 939)

38.6% 58.6% 6.9% 92.3% 40.6

WHO algorithm for vaginal discharge (speculum and microscope)
(n = 944)

68.1% 31.0% 7.3% 92.4% 68.8

Risk assessment algorithm developed in rural Haiti (n = 924) 96.7% 15.3% 8.4% 98.3% 88.2

SN, sensitivity; SP, specificity; PVP, predictive value positive; PVN, predictive value negative.

Table 2 Multiple logistic regression analysis for the development of a new empirical
algorithm to predict cervical infection

Odds ratio 95% CI*

Model 1 (n = 413)�
Age (30 years 3.8 1.7 to 8.3
Occupation—Market vendor (no) 2.6 1.3 to 5.3
Occupation—Domestic servant (yes) 6.4 1.5 to 27.1
Partner’s occupation—Mechanic (yes) 6.3 1.0 to 38.7
Partner’s occupation—Construction (yes) 3.0 1.1 to 8.3
More than one lifetime sexual partner 2.3 1.2 to 4.3
Difficulty in transport to clinic 2.7 1.4 to 5.1
Cervical mucopus 3.4 1.2 to 9.3
Model 2 (n = 417)`
Age (30 years 3.5 1.7 to 7.4
Occupation—Market vendor (no) 2.4 1.2 to 4.7
Occupation—Domestic servant (yes) 4.6 1.2 to 17.8
Partner’s occupation—Construction (yes) 2.8 1.0 to 7.6
More than one lifetime sexual partner 2.0 1.1 to 3.7
Malodorous vaginal discharge (self report) 2.5 1.1 to 5.7
Difficulty in transport to clinic 2.6 1.4 to 4.9
Model 3 (n = 412)�
Age (30 years 3.9 1.8 to 8.3
More than one lifetime sexual partner 2.3 1.2 to 4.1
Difficulty in transport to clinic 2.4 1.3 to 4.4
Model 4 (n = 417)1
Age (30 years 3.6 1.8 to 7.5
Difficulty in transport to clinic 2.4 1.3 to 4.3

*CI, confidence interval.
�Significance level for retaining variables in model was 0.05. Clinical parameters significant at 0.20 level or less
were included in this model.
`Significance level for retaining variables in the model was 0.05. No clinical parameters were considered for this
model.
�Significance level for retaining variables in model was 0.01. Clinical parameters significant at 0.20 level or less
were included in this model.
1Significance level for retaining variables in the model was 0.01. No clinical parameters were considered for this
model.
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enrolment period. The sensitivity and specificity for different
algorithms as indicated in table 1 were calculated using the
laboratory diagnosis of chlamydia and/or gonorrhoea (Gen-
Probe PACE 2 test) as the ‘‘gold standard’’ from the case-
control study data (n = 944). Predictive value positive and
negative were calculated based on the sensitivity, specificity,
and prevalence of chlamydia and/or gonorrhoea using
Bayes’s theorem.

Multiple logistic regression was used to identify risk factors
that demonstrated the strongest prediction of chlamydia and/
or gonorrhoea in this population. A ‘‘training’’ dataset
(subset of the case-control data) was constructed to run
these initial analyses and included the first 548 women
enrolled. The outcome variable for these models was the
presence of chlamydia and/or gonorrhoea based on results
from the laboratory test. Predictors were included in these
models if they demonstrated an association with chlamydia
and/or gonorrhoea at the 0.20 significance level or lower in
univariate analyses. Using the backward elimination techni-
que, four logistic regression models were considered based on
statistical significance level and inclusion of STI related
clinical signs and symptoms as predictor variables.

Based on these models, a risk score was calculated using
the odds ratio (OR) estimates provided in these final models.
If the factor was present, then the score for that given item
was equal to the OR estimate produced in the final model.
For example, for model 3, a woman who was less than
30 years of age and who reported difficulty in transport to the
clinic would have a risk score of 6.3 (3.9+2.4) (see table 2).
Based on the distributions of these risk scores, three cut-off
points were selected and sensitivity and specificity were
calculated for each of these cut-off points for the training
dataset. In order to validate these findings, sensitivity and
specificity were recalculated for a ‘‘testing’’ dataset that
included the final 396 women enrolled in the case-control
study (see table 3).

RESULTS
Among new patients who presented for services at Proje
Sante Fanm, the prevalence estimates of cervical infection
were as follows: 6.2% for chlamydia; 1.7% for gonorrhoea;
and 7.4% for chlamydia and/or gonorrhoea. In addition,
63.1% of the study population were pregnant at the time of
enrolment. In this highly impoverished area of rural Haiti
only 51.2% of women had ever attended school and 19.6%
indicated that they had completed more than 6 years of
schooling; 61.9% lived in a thatched or mud house and only
32.4% had a latrine. Over 50% earned $20 per month or less
indicating a highly vulnerable situation for many of the
women. Factors associated with cervical infection have been
examined and published previously.12

The accuracy of different algorithms for the detection of
cervical infection is presented in table 1. The Haitian Ministry
of Health algorithm for vaginal discharge was only 16.1%
sensitive for detecting cervical infection. Although one might
anticipate an improvement in sensitivity when including the
lower abdominal pain (LAP) algorithm, sensitivity increased
only 0.8% when adding the LAP algorithm to the vaginal
discharge algorithm. Specificity for the Haitian MSPP
algorithms was reasonable (93.8% and 93.7%). See figures 1
and 2 for the Haitian MSPP protocols for vaginal discharge
and lower abdominal pain.

The WHO algorithms, which also rely on the local risk
assessment scores used in the MSPP algorithms reflected a
modest degree of accuracy. For the WHO algorithm, which is
based on vaginal discharge without more extensive clinical
examination or laboratory assessment,15 the sensitivity was
35.0% and specificity 63.6%. Sensitivity improved slightly
when adding a speculum and bimanual examination
(38.6%); however, specificity was slightly lower (58.6%).16

Interestingly, the algorithm that included the speculum
examination and laboratory assessment had a much higher
sensitivity although still modest (68.1%).17 The difference
between the first two WHO algorithms and the third is that
the first two require that ‘‘abnormal discharge’’ is present
according to a clinical examination, whereas the third does
not. Without this criterion, sensitivity increased to 68.1% in
this setting. At the same time, specificity decreased to 31.0%
(see table 1).

The risk assessment algorithm developed in this study for
use among women in rural Haiti demonstrated a higher
sensitivity (96.7%) and a lower specificity (15.3%) than the
MSPP and WHO algorithms. The percentage that would test
‘‘positive’’ for each of these algorithms is also presented in
table 1 and ranges from 9.1% for the first MSPP algorithm to
88.2% for the risk assessment algorithm. Given the relatively
low prevalence of cervical infection in the study population
(7.4%) the ‘‘percentage positive’’ in this rural population is
largely driven by the specificity of each algorithm in table 1.

Multiple logistic regression analysis was used to develop
the risk assessment algorithm that is indicated in table 1.

Table 3 Accuracy of new empirical algorithms based on
data from rural Haiti to detect cervical infection

Algorithm Sensitivity Specificity

Model 1, cut off .9.7
Training dataset (n = 517) 98.7% 10.1%
Model 1, cut off .9.7
Testing dataset (n = 351) 96.4% 11.5%
Model 1, cut off .12
Training dataset (n = 517) 93.3% 18.1%
Model 1, cut off .12
Testing dataset (n = 351) 89.9% 17.0%
Model 1, cut off .14.6
Training dataset (n = 517) 90.7% 46.4%
Model 1, cut off .14.6
Testing dataset (n = 351) 80.5% 31.9%
Model 2, cut off .2
Training dataset (n = 511) 97.4% 9.0%
Model 2, cut off .2
Testing dataset (n = 353) 95.9% 8.7%
Model 2, cut off .2.8
Training dataset (n = 511) 97.4% 20.5%
Model 2, cut off .2.8
Testing dataset (n = 353) 94.7% 15.8%
Model 2, cut off .5.4
Training dataset (n = 511) 85.5% 43.0%
Model 2, cut off .5.4
Testing dataset (n = 353) 84.7% 24.6%
Model 3, cut off . = 1
Training dataset (n = 541) 98.8% 16.6%
Model 3, cut off . = 1
Testing dataset (n = 383) 95.7% 12.2%
Model 3, cut off .2.3
Training dataset (n = 541) 94.0% 27.3%
Model 3, cut off .2.3
Testing dataset (n = 383) 89.8% 20.9%
Model 3, cut off .3.9
Training dataset (n = 541) 67.5% 60.5%
Model 3, cut off .3.9
Testing dataset (n = 383) 62.6% 54.1%
Model 4, cut off . = 1
Training dataset (n = 544) 94.0% 27.3%
Model 4, cut off . = 1
Testing dataset (n = 385) 89.9% 21.3%
Model 4, cut off .2.4
Training dataset (n = 544) 85.5% 40.6%
Model 4, cut off .2.4
Testing dataset (n = 385) 79.8% 35.0%
Model 4, cut off .3.6
Training dataset (n = 544) 39.8% 84.4%
Model 4, cut off .3.6
Testing dataset (n = 385) 34.6% 72.1%
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Results from the multivariate analysis are presented in
table 2. As described in the methods section, four models
were constructed using the ‘‘training’’ dataset. Model 1
included a sociodemographic variable (for example, age),
economic variables (occupation, partner’s occupation, and
difficulty in transport to clinic), a sexual history factor (more
than one lifetime sexual partner), and a clinical predictor
(cervical mucopus). The factor that demonstrated the
strongest association with chlamydia and/or gonorrhoea for
model 1 was occupation as a domestic servant (OR = 6.4; 95%
confidence interval (CI): 1.5 to 27.1). Model 2 considered the
same set of factors at the 0.05 level except for the clinical
predictor variables and resulted in a slightly different model,
with the inclusion of self report of malodorous vaginal
discharge (OR = 2.5; 95% CI: 1.1 to 5.7). In addition,
partner’s occupation as mechanic was not included in model
2. Model 3 included the same set of variables as model 1;
however, the significance level was 0.01. Only three variables
were retained in this model: age less than or equal to 30,
more than one lifetime sexual partner, and difficulty in
transport to clinic. Model 4 excluded the clinical predictor
variables and retained variables significant at the 0.01 level.
Compared with model 3, the ‘‘more than one lifetime sexual
partner’’ was omitted from this final model (model 4).

Sensitivity and specificity estimates were compared for the
‘‘training’’ and ‘‘testing’’ datasets for models 1 to 4 at varying
cut-off points (see table 3). The highest sensitivity (98.8%)
observed for the training dataset was for model 3 at a cut-off
score of >1. Given the need to maximise sensitivity in order
to prioritise identifying ‘‘true positives’’ this model was

selected as the basis of our local risk assessment algorithm to
increase access to care for cervical infection among women in
rural Haiti. Since sensitivity was maximised, however,
specificity was low for this algorithm (16.6%). Estimates of
sensitivity and specificity for model 3 at the same cut-off
score (>1) were attenuated (95.7% and 12.2%) for the testing
dataset, but were generally consistent with the training
dataset results. Results presented in table 1 are combined
estimates for the entire dataset of sensitivity and specificity
for this risk assessment algorithm.

DISCUSSION
The purpose of this research was to develop a risk assessment
algorithm that would increase the identification of chlamydia
and gonorrhoea to improve access to treatment for cervical
infection in rural Haiti where diagnostic testing is not widely
available. Based on our results, it was clear that the Haitian
Ministry of Health algorithm currently in use, while having a
reasonable specificity (93.7%), demonstrated a low sensitivity
(16.9%). While improvements in sensitivity were observed for
WHO algorithms for vaginal discharge,7 the highest sensitiv-
ity observed was only 68.1% for those women having a follow
up speculum examination and laboratory evaluation in
addition to a risk score assessment. The relatively low
sensitivity of these algorithms may be related to the fact
that they rely on the presentation of women arriving with
complaints of vaginal discharge or lower abdominal pain. It is
well known that a significant percentage of women with
cervical infection are asymptomatic.18 To address this issue
we developed a risk assessment algorithm that did not

Woman presents with vaginal discharge and/or itchiness

If vaginal ulcerations are present,
treat using appropriate algorithm

Screen for the following risk factors:
• Age < 21 years
• Living alone/not living with partner
• > 1 sexual partner during the past 6 months
• New sexual partner during the past 3 months

• Treat for vaginitis
• Provide counselling,
   education, and
   condoms to patient and
   partner(s)

• Treat patient for cervical infection and vaginitis
• Provide counselling, education, and condoms to patient
   and partner(s)
• Emphasise importance of taking all medications
• Treat partner(s) for STIs
• Reassess if no improvement in symptoms after 15 days

Ask patient if partner has symptoms of STIs
(urethral discharge, pain/burning upon urination)

Yes No

≥  2 risk factors < 2 risk factors

Figure 1 Protocol for treatment of
vaginal discharge and/or itchiness
among women in Haiti, Ministry of
Health.
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require initial presentation with STI symptoms. This strategy
was similar to the ‘‘non-hierarchical’’ approach employed by
Vuylsteke and colleagues,9 who observed a significant
improvement in sensitivity when they did not require these
symptoms to be part of the risk assessment scale that they
developed.

Based on the four models described in the results (see
table 2), we developed risk scores and evaluated the
sensitivity and specificity at different cut-off points for these
scores. We found that model 3 demonstrated the highest
sensitivity for the training dataset (98.8%) at a cut-off score
of greater than or equal to ‘‘1.’’ Therefore, we would
recommend the use of this model to serve as the basis for
an algorithm for empirical treatment of chlamydia and
gonorrhoea. This algorithm indicates that women who have
one or more of the following characteristics would be treated
empirically for chlamydia and gonorrhoea: age less than or
equal to 30 years; more than one lifetime sexual partner; and
self reported difficulties in transport to clinic. In addition to
using the above risk assessment algorithm, all pregnant
women will be empirically treated for chlamydia and

gonorrhoea, given the negative health outcomes observed
among infants exposed to chlamydia and gonorrhoea
prenatally, including low birth weight, pneumonia, and
blindness,3 4 and the reduced risk of premature rupture of
membranes, preterm delivery, and low birth weight among
pregnant women receiving prophylactic antibiotics19 (see fig 3
for recommended algorithm for rural Haiti).

Previously published algorithms for the identification of
chlamydia and gonorrhoea have demonstrated a wide range
of estimates of sensitivity and specificity. For example,
Behets et al20 evaluated the use of different algorithms in
Jamaica and found that a risk factor based algorithm was
more sensitive (85%) compared with a clinical algorithm
based on signs and symptoms (73%). Among women
attending antenatal clinics in Tanzania, Mayaud et al21

compared sensitivity and specificity for different algorithms.
These authors observed a fairly low sensitivity (43%)
and specificity (58%) for detecting chlamydia and/or
gonorrhoea for an algorithm based on vaginal discharge
or genital itching. When considering a risk score algorithm
based on sociodemographic characteristics and symptoms,
sensitivity increased to 69% and specificity decreased to
54%.21 In Brazil, a clinical algorithm based on vaginal
discharge had a low sensitivity (16%) and a high specificity
(98%) for chlamydia and/or gonorrhoea. However, based on
a national flow chart that included regional risk factors,
sensitivity improved (68%) but specificity was much
lower (47%).22 Similar to these results, we observed a low
sensitivity for algorithms that relied on symptoms of
vaginal discharge and/or lower abdominal pain, such as the
WHO and Haitian Ministry of Health algorithms. Our
findings as well as the above referenced studies indicate
the important role of understanding the local risk factors
for cervical infection in developing a risk assessment
algorithm.

There are a number of limitations in the present study,
including the use of the Gen-Probe PACE 2 as the ‘‘gold
standard’’ assessment. This study was initiated when
amplification tests were prohibitive in rural Haiti because of
cost and limitations in technical capacity. While sensitivity
for gonorrhoea is acceptable (92.1%),14 the sensitivity of the
Gen-Probe PACE 2 to detect chlamydia is lower (79.3%)
when compared with diagnosis through nucleic acid ampli-
fication.13 While this may result in potentially not detecting
‘‘true positive’’ cases of chlamydia, the objective of the study
was to develop an algorithm that would approximate this
specific laboratory test that is currently used in rural Haiti. No
other laboratory tests for chlamydia and gonorrhoea are
locally available. Secondly, the specificity of the proposed risk
assessment algorithm is low (15.3%). However, the sensitiv-
ity for the proposed algorithm is high (96.7%). Given the
priority of detecting women who may have infection, the
utility of the proposed algorithm is reflected in this sensitivity
estimate, ensuring that a greater number of women who
have chlamydia and/or gonorrhoea in the target area will
receive treatment. However, this low specificity will result in
overtreatment of ‘‘false positives.’’ The primary concern for
overtreatment involves the issue of potential drug resistance.
This will not be a problem for women without any infection.
However, for women who have other infections requiring
antibiotics (for example, pneumonia) resistance to the
prescribed drugs may develop. Women who access services
at Zanmi Lasante receive comprehensive primary health care;
therefore, it is anticipated that if women present with these
other infections they will receive appropriate and timely
treatment, significantly minimising the possibility of drug
resistance. Given the morbidity of untreated cervical infection
in women, such as the risk of tubo-ovarian abscess and
ectopic pregnancy in settings where obstetric care is not

Temperature ≥  38° C and cervical
motion tenderness or vaginal discharge?

Woman presents with lower abdominal pain

Patient investigation and
examination

Late or missed period, recent pregnancy
or abortion, or vaginal bleeding?

Yes No

Refer

Yes No

• Treat for pelvic inflammatory disease
• Emphasise importance of taking all medications
• Treat partner(s) for STIs
• Provide behavioural counselling, education, and
   condoms to patient and partner(s)

Refer

Reassess patient after 3 days.
Improvement in symptoms?

Yes No

ReferContinue treatment

Figure 2 Protocol for treatment of pelvic inflammatory disease (PID)
among women in Haiti, Ministry of Health.
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widely available, this strategy of ‘‘overtreatment’’ will save
lives.

The widespread use of the proposed algorithm, based on
figure 3, throughout rural Haiti would dramatically increase
access to treatment for cervical infection for thousands of
women. We have initiated use of this algorithm at Zanmi
Lasante in rural Haiti and have found that women respond
positively to this approach. While they understand that a
positive result on the risk assessment algorithm does not
indicate that they necessarily have chlamydia and/or gonor-
rhoea, they know that they are at an elevated risk and
assuming treatment for these STIs may prevent them from
acquiring HIV infection. An alternative to the risk assess-
ment approach is the use of rapid point of care diagnostic
tests. However, these tests have demonstrated low
sensitivity (25–49%) for chlamydial infection in low pre-
valence populations.23–25 Therefore, the risk assessment
algorithm described in this paper to identify and treat
women for chlamydia and gonorrhoea in rural Haiti may
prove to be a useful strategy until more sensitive rapid
diagnostics for these infections are made widely available
throughout the developing world.
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All women presenting for care
(primary care, prenatal care, family planning)

Not pregnant Pregnant

• Treat empirically for chlamydia
   and gonorrhoea
• Provide education and counselling

• Counselling: If selected for treatment, explain to patient that the drugs are for STIs that occur in
   many women in Haiti and elsewhere. These drugs can help treat STIs, protect their children in 
   current or future pregnancies, and reduce their risk of contracting HIV.
• Encourage patients who have one or more risk factors to ask their sexual partner(s) to come to the
   clinic to be screened and treated for common STIs.
• Review signs and symptoms of STIs, but emphasise that many STIs are asymptomatic.
• If patient also has signs or symptoms of STIs, refer to the WHO algorithm for vaginal discharge
   (speculum and microscope) using the above risk factors.17

• Promote and provide condoms and encourage safe sexual practices.
• Offer HIV/RPR counselling and testing to all women; offer family planning counselling.
• Ensure women are receiving comprehensive primary health care for treatment of other potential
   infections.

• Screen for the following risk factors:
• Age ≤  30 years
• > 1 lifetime sexual partner
• Self reported difficulty in transport
   to the clinic

No risk factors

Provide education
and counselling

≥  1 risk factor

• Treat empirically for chlamydia
   and gonorrhoea annually
• Provide education and counselling

Figure 3 Recommended protocol for
treatment of chlamydia and
gonorrhoea among women in rural
Haiti.
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