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VALUE OF CLINICAL ALGORITHMS

TO SCREEN FOR GONOCOCCAL

AND CHLAMYDIAL INFECTION

AMONG WOMEN ATTENDING

ANTENATAL AND FAMILY

PLANNING CLINICS

David Wilkinson, A Willem Stunn

Objectives. To determine the value of using KwaZulu-Natal
Provincial Health Department algorithms for sexually
transmitted disease (STD) treatment to detect infection
with Neisseria ganarrhoeae and/or Chlamydia trachomatis
among women attending antenatal and family planning
clinics.

Methods. 327 women attending antenatal clinics and 189
attending a family planning clinic in ffiabisa, KwaZulu-

atal, were questioned and examined clinically and
microbiologically. Data were used to determine the
sensitivity, specificity and predictive values of the algorithm
used with a speculum and the algorithm when no speculum
was available.

Results. Prevalence of infection with N. ganarrhoeae and/or
C. trachomatis was high among both pregnant women (18.9%)
and those attending the family planning clinic (11.1%).
Associations between abnormal symptoms and signs and
infection were weak, odds ratios ranging from 1.1 to 5.4. Both

algorithms performed poorly, with sensitivity ranging from
42.9% to 70.0%, specificity from 30.7% to 75.6%, and positive
predictive values from 17% to 18.8%.

Canc1usians. Prevalence of infection is high among these
women. The algorithms tested perform poorly - most
infected women remain untreated and most of those treated

are uninfected. Alternative strategies for diagnosis and/or
treatment are required.
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Sexually transmitted diseases (STDs) are estimated to be the
second most frequent cause of healthy life lost among women
aged 15 - 44 years. 1 Genital infections cause acute and chronic
illness,' facilitate HIV transmission' and are important causes of
adverse pregnancy outcome" Specifically, infection with
Neisseria gOllorrhoeae and Chlamydia trachomatis may lead to
serious complications including pelvic inflammatory disease,
infertility, ectopic pregnancy and death; but disease control is
difficult because many infections are asymptomatic.' Although
screening has been shown to reduce the frequency of serious
complications in the USA,' opportunities for screening in
developing countries, where the burden of infection and
disease is highest, are limited because laboratory diagnosis is
expensive and technically demanding.

Women attending antenatal and family planning clinics in
developing countries are potentially an important group to
target for screening as they are sexually active, may have a
high prevalence of infection,'.8 and are accessible to the health
service. Reducing prevalent infection would be of direct benefit
to the women themselves, to their partners and to their future
offspring, as well as reducing incident SIDs and HIV infection
in the broader community! But how can prevalent infections be
detected in resource-poor settings?

STD syndromic management of patients presenting with an
STD is based on diagnostic algorithms using clinical symptoms
and signs, but can the same approach be used to screen for
infection among patients not complaining of SIDs?

METHODS

Setting

The study was conducted in Hlabisa health district, KwaZulu
Natal. The population of 205 000 is predominantly Zulu
speaking and relatively poor, living in scattered kraals and

depending on migrant labour, pension remittances and
subsistence farming. Antenatal, family planning and other
primary care services are provided by 10 community clinics
staffed by nurse-midwives. Approximately 95% of pregnant
women in I-llabisa attend these clinics for antenatal care,1D and

the prevalence of contraceptive use is ar04ll\d 60%."

Design

Two cross-sectional studies were done to determine the
prevalence of SIDs, as well as the association between

symptoms and clinical signs and microbiologically confirmed
infection, among 327 consecutive consenting women attending
four antenatal clinics" and 189 women attending a family
planning clinic.13 All women were treated for identified

infections and given partner notification cards to facilitate
partner treatment. Ethical approval for the studies was granted
by the Ethics Committee of the University of Natal Medical
School.
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Examination, specimen collection and processing

Following the antenatal or family planning consultation a
standardised questionnaire was administered in Zulu to obtain

sociodemographic data, reproductive history, and current

urogenital symptomatology. Speculum and gynaecological
examination was conducted by one appropriately trained

female doctor. A high vaginal swab was placed in Arnies
transport medium for culture of Trichomonas vaginalis. A
cervical swab was used to make a smear for C. trachomatis
direct immunofluorescence (DIF) (Microtrak, Syva) and was

then placed in Arnies transport medium for culture for N.

gonorrhoeae. The specimens were then transported to the
Department of Medical Microbiology, University of atal,

Durban, for further processing within 10 hours of sampling.
Diamond's medium, incubated at 37°C for a maximum of

7 days, was used to grow T. vaginalis. Growth was observed

through wet mount rnicroscopy done every day from the

second day. The C. trachomatis DIF slide was prepared

according to the manufacturer's instructions and viewed by

means of fluorescence microscopy. A smear was considered

positive if three or more typically fluorescing inclusion bodies
were seen. N. gonorrhoeae culture was performed on ew York

City medium (Oxoid) and incubated for 48 hours at 37°C in a

CO2 incubator. Positivity was confirmed by the ability of

isolated colonies to ferment glucose and not maltose, and by

being oxidase-positive.

The rapid plasma reagin (RPR) test was used to screen for

syphilis. Positive reactions were confirmed by Treponema
pallidum haemagglutin assay (TPHA). Active syphilis was

defined as a positive RPR plus a positive TPHA result. HIV

infection was diagnosed when both a rnicroparticle ELISA
(MElA, Abbott Diagnostics) and a sandwich ELISA

(Vironostica, Organon Technica) were positive. Women were
offered voluntary HIV testing after pre-test counselling, and in

those who declined anonymous testing was done on left-over
serum.

In line with practice in the primary care clinics, the diagnosis

of cervicitis was made clinically when observing cervical muco
pus or an inflamed cervix.

Analysis

Data were entered and analysed using EpiInfo 6.02.

Associations were assessed by means of the odds ratio (OR)
and its exact 95% confidence interval (Cl). Continuous data

(e.g. age) were tested using the analysis of variance ( OVA)

test if normally distributed, or the Kruskall-Wallis non

parametric test if not normally distributed. Statistical

significance was defined as a P-value < 0.05. SenSitivity,

specificity and positive and negative predictive values and
their 95% Cls were calculated directly.

We used these data to test the value of using the two

algorithms recommended by the KwaZulu-Natal Provincial

Health Department for the diagnosis and treatment of women

presenting with vaginal discharge or lower abdominal pain

(Fig. 1), to screen for gonococcal and/or chlamydial infection in

women attending antenatal or family planning clinics. The first

algorithm is designed for use in settings where a speculum

examination is not possible and the second for use with a

speculum.

No speculum available

Vaginal discharge Lower abdominal pain

if over 30 years

•treat for trichomonas/
bacterial vaginosis only

~
if under 30 years

•treat for gonorrhoea and
chlamydial infection also

treat for gonorrhoea and
chlamydial infection

Speculum available

Fig. 1. Algorithms for treating women with vaginal discharge and lower abdominal pain, as recommended by the KwaZulu-Natal
ProvinCIal Health Department (based on WHO algorithms).

Vaginal discharge

treat for gonorrhoea and
chlamydial infection

vaginal discharge only

•treat for trichomonas/
bacterial vaginosis only

cervicitis observed

•treat for gonorrhoea and
chlamydial infection
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Table II. Frequency of urogenital symptoms ~~ clinical si~
among women attending selected antenatal climes and a family
planning clinic in Hlabisa, KwaZulu-Natal

er 1.3 - 4.1; P = 0.001), and abdominal pain (OR 1.7, 95%

er 1.0 - 3.0; P = 0.05), but not dysuria or genital itch. Abnormal

clinical signs such as vaginal discharge and cervicitis were also

common (Table IT). In only 63 women (19.2%) did the clinician

consider the findings on genital examination to be normal.

None of the sociodemographic characteristics listed above was

significantly associated with abnormal clinical signs.

Abnormal urogenital symptoms were less common among

women attending the family planning clinic (Table IT) -74

women (39.1%) reported at least one symptom and 45 women

(23.8%) reported more than one symptom. Age, marital status,

current contraceptive use, and history of previous STD were

not significantly associated with symptoms or signs.

Women attending
a family'planning

clinic
(N = 189)

N %

RESULTS

Sociodemographic data

Sociodemographic characteristics of women attending the

antenatal and family planning clinics were broadly similar.

Women tended to be young (mean age of pregnant women 25.2

years, mean age of those attending the family planning clinic

25.1 years) and unmarried (72% and 86%, respectively), and

often had been treated for an STD in the previous year (23%

and 22%, respectively). Most of those attending for family

plarming (83%) had attended the clinic previously and most of

these used an injectable contraceptive (90%). Most of those

attending for antenatal care (65%) had given birth before.

Prevalence of STDs

Prevalence of infection with T vaginalis, C. trachomatis,
N. gonorrhoeae and T. pallidum was higher among pregnant

women; a similar proportion in each group had genital ulcers,

but HIV infection was more frequent in women attending the

family planning clinic (Table I). Of the 269 pregnant women

with complete clinical and microbiological data, 51 (18.9%) had

either gonococcal or chlamydial infection; 14 (5.2%) had

gonorrhoea alone, 35 (13.8%) had chlamydial infection alone,

and 2 (0.7%) had both. Of 189 women attending the family

planning clinic, 21 (11.1 %) had either gonococcal or chlamydial

infection; 7 (3.7%) had gonorrhoea alone, 13 (6.8%) had

chlamydial infection alone, and 1 (0.5%) had both.

Symptoms and signs

Of the 327 pregnant women, 276 (84.4%) reported at least one

urogenital symptom, and 221 (80%) had more than one

symptom (Table IT). Gravidity, age, marital status, partner's

residence status and the number of reported sexual partners in

the previous year were not significantly associated with

reported symptoms. However, women who reported having a

previous STD were more likely to report dyspareunia (OR 2.9,

95% Cl 1.1 - 7.9; P = 0.03), vaginal discharge (OR 2.3, 95%

Women attending
antenatal

clinics
(N = 327)

N %

Symptoms
Lower abdominal pain 169 51.7 8
Abnormal vaginal
discharge 141 43.1 45
Dysuria 140 42.8 33
Genital itch 104 31.8 38
Dyspareunia 76 23.2 22

Clinical signs
Discharge 306 93.5 95

Colour
White 202 61.7 13
YellowI green 104 31.8 84

Other features
Frothy 91 27.8 nla
Malodorous 41 12.5 nla

Cervicitis 142 43.4 149

n/a =not available.

4.2

23.8
17.4
20.1
11.6

50.2

6.8
43.3

78.8
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'Represents a weighted average percentage to account for the differing workloads in
the four antenatal clinics included in this study.

Table L Prevalence of SIDs and HIV infection among women
attending selected antenatal clinics (N =327) and a family planning
clinic (N =189) in IDabisa, KwaZulu-Natal

Symptoms and signs associated with gonococcal
andJor chlamydial infection

Characteristics such as age, marital status, contraceptive use,

gravidity, and previous STD in the preceding 12 months (Tables

III and IV) were not associa ted with gonococcal and I or

chlamydial infection in either group of women studied. The

frequency of abnormal symptoms such as genital itch and

vaginal discharge and abnormal signs such as cervicitis (Table

IV) was high and similar among infected and uninfected

pregnant women. Infected pregnant women were more likely

to report 'any' abnormal symptoms than were uninfected

women (OR 2.33; P =0.12), but most (174; 79.8%) women not

26 13.7
14 7.4
8 42

15 7.9
44 23.2
5 2.6

Women attending
a family planning clinic

N %

Women attending
antenatal clinics

N %*

Trichomoniasis 120 41.4

mu Chlamydial infection 45 12.9
Gonorrhoea 20 7.8
Syphilis 25 8.4
HlV infection 51 15.6
Genital ulcer 8 2.5
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Table III. Characteristics of 189 women with and without gonococcal and/or chlamydial infection attending a family planning clinic in ffiabisa,
KwaZulu-Natal

Infected (N = 21) Uninfected (N = 168)

Characteristic N % N % OR P

Age (yrs)
< 30 18 85.7 131 77.9 1.7 0.57
~30 3 14.3 37 22.1 1.0

Single status .15 71.4 37 22.1 1.4 0.7
Current
contraceptive user 15 71.4 142 84.5 0.5 0.1
Previous STD in
preceding 12 months 3 14.3 . 38 22.6 0.6 0.6
Symptoms

Genital itch 7 33.3 31 18.4 2.2 0.1
Discharge 11 52.3 45 26.8 3.0 0.03
Dysuria 6 28.6 27 16.1 2.1 0.2

- Dyspareunia 6 28.6 16 9.5 3.8 0.02
Lower abdominal pain 3 14.3 5 3.0 5.4 0.05
Any of the above 14 66.7 60 35.7 3.6 0.01

Signs
Discharge 16 76.2 115 69.7 1.4 0.7
Cervicitis 19 90.5 132 80.0 2.4 0.4

Table IV. Characteristics of 269 women with and without gonococcal and/or chlamydial infection attending selected antenatal clinics in IDabisa,
KwaZulu-Natal

Infected (N = 51) Uninfected (N = 218)

Characteristic N % N % OR P

Age (yrs)
< 30 43 84.3 158 72.5 2.04 0.11
~30 8 15.7 60 27.5 1.0

Single status 35 68.6 134 61.5 1.37 0.42
Gravidity

1-3 39 78 135 64.6
4-6 9 18 59 28.2
>6 2 4 15 7.2

Previous STD in
preceding 12 months 14 27.5 46 21.1 1.4 0.42
Symptoms

Genital itch 17 33.3 67 30.7 1.1 0.84
Discharge 25 49.0 92 42.2 1.3 0.46
Dysuria 25 49.0 113 51.8 0.9 0.80
Dyspareunia 25 49.0 94 43.1 1.3 0.54
Lower abdominal pain 13 25.5 48 22.0 1.2 0.73
Any of the above 46 90.2 174 79.8 2.3 0.12

Signs
Discharge 49 96.1 208 95.9 1.1 0.74
Cervicitis 22 44.0 91 41.9 2.4 0.91

infected with N. gonorrhoeae or C. trachomatis reported at least

one abnormal symptom.

Prevalence of symptoms was lower among women attending

the family planning clinic, and vaginal discharge, dyspareunia,

lower abdominal pain and 'any' symptom were each three to

five times more frequent among infected women (Table Ill).

Similar associations were not observed between infection and

abnormal signs.

Testing the two algorithms

As shown in Table V, both algorithms performed poorly, only

achieVing positive predictive values of between 17.0% and
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Table V. Results of using two different algorithms to screen for gonococcal andJor chlamydia! infections among women attending selected
antenatal climes and a family planning clinic in Hlabisa, KwaZulu-. ata!

Antenatal

No speculum available

Family planning Antenatal

Speculum available

Family planning

No. of infected women
o. of cases diagnosed
o. of women treated

Sensitivity (%, 95% Cl)
Specilicity (%, 95% Cn
PPV (%, 95% Cl)
NPV (%, 95% Cn

50
35

186
70.0 (55.2 - 81.7)
30.7 (24.8 - 37.4)
18.8 (13.6 - 25.3)
81.7 (71.3 - 89.1)

21
9

53
42.9 (22.6 - 65.6)
73.8 (66.4 - 80.1)
17.0 (8.5 - 30.3)
91.2 (84.8 - 95.2)

50
22

123
44.0 (30.3 - 58.7)
53.5 (46.6 - 60.2)
17.9 (11.8 - 26.0)
80.6 (73.0 - 86.5)

21
9

50
42.9 (22.6 - 65.6)
75.6 (68.3 - 81.7)
18.0 (9.0 - 31.9)
91.4 (85.1 - 95.3)

PPV = positive predictive value; NPV = negative predictive value.

18.8%. Among pregnant women screened without a speculum,
symptoms had a sensitivity of 70.0% and a specificity of 30.7%;

sensitivity fell to 44% when using a speculum, and specilicity

increased to 53.5%.

Among women attending for family planning, screening
without a speculum was less sensitive (42.9%) but more

specific (73. %) than among pregnant women. Using a
speculum to screen these women did not change sensitivity

much, and did not increase specilici.ty substantially (Table V).

Accordingly when using either algorithm to detect

gonococcal and/or chlamydial infection, most of the women

treated were not actually infected, and except in the case of

screening pregnant women without a speculum (Table V), most

infected women were not treated.

DISCUSSION

We have shown that sociodemographic characteristics,

abnormal urogenital symptoms and abnormal clinical signs are

only weakly associated with gonococcal and/or chlamydial

infection in the two populations studied in this setting.

Associations were weakest in pregnant women, but even

among women attending family planning clinics the

prevalence of those symptoms statistically associated with

confirmed infection was too low to be of value in predicting
infection. The two algorithms tested were insensitive and of

very poor positive predictive value; as such they have very low
utility for detecting infection. The algorithms function poorly

because of the low sensitivity of symptoms for detecting

proven infection - there are a large number of asymptomatic

infections - and because of the relatively high prevalence of

symptoms in uninfected women. Alternative methods are

required to detect infection in these women.

There is an urgent need to be able to screen for and treat

sexually transmitted infections in women in developing

countries. The prevalence of STD is high, as shown here and in

similar studies.'" Complications such as pelvic infection and

infertility are considerable problems in developing countries,"

and SIDs significantly facilitate the transmission of HIV.'; The
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value of achieving STD control early in the HIV epidemic is
considerable," but even in an established epidemic HIV

incidence can be reduced considerably.'

The women we studied are clearly at high risk: they are
predominantly young, unmarried, and sexually active in a high

HIV" and STD" prevalence setting. Why is symptom-based

screening of little value? Among pregnant women the

prevalence of reported vaginal discharge and lower abdominal

pain was high, and prevalence was equal in uninfected and

infected women. The relationship between symptoms and

infection in this group is probably confounded by the high

prevalence of vaginal infections (Table I), but also by the

physiological increase in vaginal secretions that occurs in

pregnancy and the lower abdominal discomfort caused by the

gravid uterus. Among women who are not pregnant, the high

prevalence of asymptomatic infections (60% in the women we

studied)" inevitably makes symptom-based screening
insensitive. It seems that symptom-based screening has little

value even if more complex, score-based algorithms are

constructed.'"

Women of reproductive age frequently come into contact

with health services in developing countries, for example

through antenatal clinics, family planning clinics and under-6

clinics. What can be done to control STDs among these

women? There may be some scope for improving women's

recognition of and response to abnormal symptoms, and

providing high-quality and accessible services is likely to

increase the chance of success of any health promotion

package. However, there remains an urgent need to develop

accurate, rapid, simple and cheap diagnostic tests for

gonococcal and chlamydial infection. This is the only way to

detect asymptomatic infections, but it would also allow an

accurate diagnosis to be made among symptomatic women. As

we have shown, many symptomatic women are not infected

with an STD and the social consequences of inaccurately

labelling them as STD patients and initiating partner

notification should not be underestimated." As diagnosis is not

possible, another option to consider is mass treatment of

women coming into contact with the health service" This
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would ensure that infected women are treated, but it is likely to

be expensive, and its success might be limited by the ability to
effectively and accurately treat infected partners.

The challenge of responding to the high prevalence of STD
among women and men in developing countries is

considerable. While syndromic management of patients
presenting with an STD is appropriate and other interventions

have shown considerable success/I' symptom-based screening

of high-risk groups is unlikely to reduce the STD burden

significantly.

We wish to thank Dr N Ndovela, Dr 5 Bowen and Mrs C
Connolly for helping with aspects of this study, as well as Abby
Harrison and Mark Lurie for useful discussions.
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WOMEN WHO BOOK LATE IN

PREGNANCY

D Roussot, E J Buchmann, J A Mclntyre, J M Russell

Introduction. The benefits of booking for antenatal care early

in pregnancy are well known. Early booking provides
opportunities for early risk assessment, accurate gestational

dating and prenatal diagnosis. Unfortunately many women

in Soweto book late and miss these opportunities, despite the

recent introduction of free antenatal care.

Objectives. To describe the personal and past obstetric
attributes of women who book late, and to find out why they
do so_

Methods. This was a case control study. One hundred mothers

who booked after 28 weeks of pregnancy were compared

with 100 who booked before 24 weeks. Data collection was

by interview at Chris Hani Baragwanath, Koos Beukes and
Chiawelo antenatal clinics, and all the women were

interviewed at their first antenatal visit

Results. The groups were similar in most respects, but

diHered in that late-booking mothers were more likely to live

in informal settlements (42% v. 28%; odds ratio (OR) 1.86;

95% confidence interval (Cn 0.99 - 3.51) and to have

unplanned pregnancies (58% v. 34%; OR 2_68; 95% 0 1.45

4.96). Late bookers were also less likely to have had a poor

obstetric history (25% v. 43%; OR 0.44; 95% 0 0.23 - 0.84).

The most common reasons for booking late were lack of

awareness regarding the benefits of early booking, residence

outside Gauteng, and concern about work or school
cornmitments_

Conclusion. In this population late booking is not a function

of poverty, poor education or inaccessibility of services. It is,

however, associated with unplanned pregnancy and lack of

knowledge regarding the benefits of early booking. Women

need to be made aware of the advantages of early booking.

Private general practitioners can assist by channelling

women in early pregnancy to antenatal clinics, and

reproductive health services such as family planning should

be made available to help prevent unplanned pregnancies.

S AJr Med 11998; 88: 905 - 908.
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