
ARTICLES

We wish to thank Dr S. S. Abdool Karim for critically
assessing the manuscript, and the anonymous reviewer for his
useful comments.

This work was supported in part by NIH grant
5-043-TWOO231-01 and was submitted by Or Wilkinson towards
a master's degree in Epidemiology at Columbia University, New
York.

REFERENCES

1. Naram JP, Ravighone MC. Koehi A. HIV·associated tuberculosis in developing
countries: epidenwology and strategies for prevennon_ Tubetl= Lung Dts 1992; 73:
311·321.

2. Gootrey-husset P, Gtthw W, Bald'lekw B, et al. Recurrence of HIV-ftlaled
tuben;ulo$ts rn an endemic area may be due to relapse or reonfeenoo. Tubett: wng
Dis 1994; 75: 199-202.

3. De Cock K, Sofo B, Coulibaly IM, Lucas 58. Tuberculosis Md HIV infection In sub
Saharan Africa. JAMA 1992; 268: 1581·1587.

4. Wilkinson D. Tuberculosis: Hla.bi$a hea/th ward. Epidemiological Q)tnments 1993; 20::
73-75.

5. Wilklnson D. HIV survey ot women anending antenatal clinICS. HlabIsa Health Ward,
Zululand, 1992. Epide>.· ; 'Comments 1992; 19: 1~-155.

6. Wilklnson D. Second HIV 5UfVey of women anending antenatal diNes. HlabiSa Health
Ward, Zululand, 1993. Ep«JemIoIogicaJ Comments 1994; 21: 78-79.

7. World Health Organisation. Managing Tuberculosis at the District Level. Geneva.:

WHO. 1993.
8. InternationallJnion Against Tuben:ulosls and lung Disease. Tuberal/o$is Guide fOI'

High Prevalence Countries. 2nd eel. AachenlPans.: ~/IUATlD. 1991.
9. WL1kJnson D. High-eompliance tuberculosis treatment programme in a rural

communrty. Lancet 1994; 343: 6d-7-648.
10. Abdool Karim SS, Abdool Karim Q. Changes in HIV seroprevaler1ce in a rural black

community in South Africa. S AIr Med J 1992; 82: 484.
11. Abdool Karim a. Abdool Karim SS, Singh B, Shorl A, Ngxongo S. Seroprevalence of

HIV inlec1ion in ruraJ $outtl Africa. AIDS 1992; 6: 1535-1539.
12. Noon P. Gocheha C. Gatt1ua S. er al. Cross sectional survey of HlV infection among

patients wtth tuberclJJosis in Nairobi. Kenya. Tubet'c wng Dt5 1992: 73: ~5-51.
13. De Cod K. Gnaore E, AdjoI1olo G. et BI. Risk of tuberculosls in patients with HIV-I

and HIV·ll infections in Abidjan, Ivory Coast. 8/r1J 1991; 302: ~96-499.
14. Houston 5, Ray S. Mahari M, et al. The association of tuberculosiS and HIV infection

in Harare, Zimbabwe. Tuberc wng Dis 1994; 75: 220-226.
15. Btiott A. Hatwiincli B, Hayes R, er al. The impact 01 human Immunodeficiency virus

on presentation and diagoosls of rubetculosis in a cohott study in zambia. J Trap
Med Hyg 1993; 96: 1-11.

16. Ellion AM, Namaambo K. AIlen SW, er al. Negative sputum smear results in HIV
positive patients wrth pulmonary tubetcu\OSis in Lusaka. zambia. Tuben:" wng Dis
1993; 74: 191-194.

17. Bliott AM. An approach to the management 01 tuberculosis in HIV endemic areas.

Trop Doer 1992; 22: 147-150.
18. RaviglioM MC, Narain JP, Kochi A. HIV-assoc:iated tuberculosis in developing

countries: clinical features. diagnosis and treatment. &rJJ World Health Organ 1992;

70: 515-526.
19. Bnndle RJ. Nonn Pp, Satchelor BIF, er al. Infec!lOfl and morbidity in patients With

tuberculosis in NalfObi, Kenya. AIDS 1993; 7: 1469-1474.
20. l.1Jcas SB, Hounnou A. Peacock C. et al. The mortality and pathology of HIV infection

in a West African City. AIDS 1993; 7: 1569-1579.
21. Kochi A. The gIobaltubercu!osis situa!lOfl and me new conuot strategy of the WHO.

Tubercle 1991; 72; 1-0.
22. Abdool Karun SS. Traditional nealef'S ancI AIDS prevention. S AfT Med J 1993; 83:

423-425.

Accepted 8 Dee 1994.

A blood-result turn-around
time survey to improve
congenital syphilis
prevention in a rural area
S.Fann

The results of a turn-around time study of blood

specimens for syphilis serology in antenatal clinic

attenders between 19 rural clinics and their base hospital,

including a follow-up survey to assess the impact of

interventions, are described. The objective of the study

was to detennine how long blood samples took to get

from the clinic to the laboratory and back again. The time

between each phase was recorded by inclusion of a

dating system on the documentation that routinely

accompanies the blood samples. The longest delay was

the time at the laboratory, The results were reported to the

various sectors involved in the handling of the blood

samples. The solution was to make all divisions of the

health service aware of the needs of the clinic staff and

clinic service users, and to change laboratory routine.

S Afr Med J 1996; 86: 67-71.

Management of health services, with the aim of improving
health care, is a challenge to any health administrator.
Managerial weakness at the local level has been cited as
one of the reasons for poor functioning in some rural health
care services.' Inertia in the health service and resistance to
change on the part of individuals are common problems.
Health workers who have done research into health service
evaluation have emphasised the need to define objectives of
a particular health service and then to evaluate whether
these objectives have been met and the use of epidemiology
in health service management and planning has been
discussed in the literature.2~ While there is currently much
work on policy development, the majority of health service
managers operate at a much lower level. Their concerns are
more mundane but as important to effective and efficient
health service delivery. Measurement of outcome change is
seldom quick and, in addition, a multiplicity of factors
usually contributes to the change seen.8 A systems
approach to management has drawn our attention to the
need to look at process as well as outcome in health service
research.1 Against this background, the apparently poor
identification of pregnant women with positive syphilis
serological tests in a rural area of South Africa was
investigated.
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A simple tum-around time study was undertaken to
attempt to define realistic objectives with regard to the
determination of syphilis serology in antenatal patients
attending rural clinics in the Nkomazi Health Ward. The
study was undertaken to identify factors within the service
that could be modified with a minimum of change, in a
manner that would not antagonise any party and would
require little extra work on the part of health service staff.

Congenital syphilis has been reported to be a significant
cause of perinatal mortality. Two major referral hospitals in
Soweto and Durban have reported that up to 10% of
stillbirths and 3% of neonatal deaths are due to congenital
syphilis.' Failure to prevent congenital syphilis through
antenatal screening and treatment has been isolated as an
important cause of preventable perinatal death.' PosITive
maternal serological tests in confirmed congenital syphilis
cases have been found to be common. Seventy-eight per
cent of the confirmed congenital syphilis cases in a
Mozambican series were shown to have positive antenatal
maternal syphilis serology, indicating that the majority of
cases reported in this series could have been prevented by
appropriate and timeous action in the antenatal period. lo

The figures from the national HIV survey during October/
November 1991 indicate that the prevalence of positive
syphilis serology in antenatal clinic attenders in South Africa
as a whole is 6.6% and 7.7% for Kangwane. ll These are
comparable with the results from a study in Natal where a
positive syphilis serology prevalence rate of 7.6% was
reported,'2 but are higher than the 0.15% reported from
Amsterdam.'~ What is interesting about the Dutch report is
that even at the low prevalence rate reported they found
their screening programme to be cost-effective.

Reasons for non-treatment in the face of positive
serological tests for syphilis include problems in health
service provision and health service use. Influencing health
service usage is a lon9-term process and requires
substantial input to make health services more accessible,
affordable and acceptable to users. There are already a
number of women who do get antenatal care but who are
not adequately screened and/or treated for syphilis.' There is
therefore a need to look at modifications of existing health
service provision to improve congenital syphilis prevention.
The logistics of running an antenatal service where results
are available timeously, rather than blaming service users for
poor attendance, have recently also been highlighted in the
literature.l~

Nkomazi Health Ward
Nkomazi Health Ward is located in the Eastern Transvaal.
The base hospital, Shongwe Hospital, is in the south
western area. There are 19 fixed clinics within the region: the
nearest clinic is 5 km away from the hospital while the
furthest is 70 km away. The clinics are in radio contact with
the hospital 24 hours a day. Physical communication
between the clinics and the hospital takes place via the
clinic supervisors, the ambulance service, administration
staff, the care group motivators (lay health workers) who run
care groups at a number of clinics and the sisters running
psychiatric and chronic diseases services. The hospital has

__ \olkmf'86 Sa. 1 !iJnuiJry 1996 SA...\1j

a relatively sophisticated laboratory service with numerous
well-qualified and trained full-time staff.

Antenatal services are provided at all the clinics. A routine
first antenatal visit includes the taking of blood specimens
for syphilis serological testing. These blood specimens are
collected from the clinics and taken to the laboratory at
Shongwe where a non-treponemal rapid plasma reagin test
(RPR) is performed. A confirmatory treponemal
haemagglutination test [TPHA) is performed on those with a
raised RPR titre. The results are then recorded on the
laboratory sheets and returned to the clinics. The RPR is not
specific for syphilis and false-positive reactions may occur.
The rate of false-positive results may be higher in
pregnancy. For diagnostic purposes, confirmation is required
by the more specific TPHA test.

Of the women in Kangwane interviewed in an HSRC
survey, 96% had received some form of antenatal care. 16

However, it was found that the vast majority of women
attending Kangwane clinics did so after the 24th week of
pregnancy.l1 Ten per cent of women were found to have
made only one antenatal clinic visit prior to delivery. Most
women attend antenatal care for the first time when they are
between 28 and 32 weeks pregnant. According to the
nursing protocol, these women are asked to return for a
second visit in 2 weeks time. Ninety per cent of attenders
therefore do so often enough to have a positive syphilis
result treated if the results are returned within 13 days.
However, a clinic review found that the time taken for blood
results to reach the clinics and the relatively late booking of
pregnant women meant that confirmed syphilis was not
always treated. ll Clinic staff also identified the slow turn
around time of blood results as the main reason for their
not being able to treat women with poSITive syphilis
serology.

There are a number of stages at which delays could
occur: during collection of blood samples from the clinic,
during delivery of blood to the iaboratory, delay within the
laboratory, delay in the return of the results to the
community health department from where they are
distributed, or delay in the return of the results to the clinics.

Objectives
The objectives of this study were: (I) to document the turn
around time of blood specimens from the antenatal clinics
and to determine if and where delays occur; (iI) to
communicate these findings to the staff involved and to
agree jointly on mechanisms for improvements; (iiJ) to assess
if consequent changes had had any effect on the number of
antenatal clinic attenders with syphilis serology recorded.

Material and methods
All blood specimens from antenatal care patients who
attended any of the nineteen fixed clinics in the Nkomazi
Health Ward during an 8-week period in 1991 were included
in the study. Before the stUdy all current antenatal records at
the clinics were reviewed and the number of patients with
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Table I. Number of days taken for blood specimens to reach the
hospital and results to be returned to the clinics in Nkomazi
Health Ward

Within the laboratory, 66% of the batches in the survey
were ready within 7 days. However, 33% took between 8
and 28 days; the average was 13 days.

There was no consistent relationship between distance
from the hospital and overall tum-around time.

Stage of process and interval between Mean Range

Blood being taken and 1.5 0-16
collection from clinic
Collection from clinic and arrival in lab. 0.9 0-12
Arrival in Jab. and collection from lab. 6.8 0-28
Collection from lab. and arrival at 1.6 0-14
CommunityH~ Dept
Collection from Community Heatth Dept 3.3 1 - 14
and arrival in clinics

Total 15 2 - 43
a indicates that the specimens arrived on the same day.

504030

%

o

Felched lrom clinic

Fig. 1. Percentage of total time spent in each stage of handling.

To Corn. Health Oept

Bad< to din~

In the lab

To get to the lab

syphilis serology results recorded were noted. All patients
attending an antenatal clinic have their details recorded on a
single sheet that accompanies the blood samples taken at
that clinic. A column is left empty for the results, which are
filled in by the laboratory staff, and the same fonn is then
returned to the clinic. These forms were stamped with a
simple rubber stamp made for the study so that the date of
blood-taking, the date of collection from the clinics, the date
of arrival at the laboratory, and date on which results were
ready, the date on which the results were fetched from the
laboratory and the date the results were retumed to the
clinic could be recorded. From this form, data on the
interval between each stage of the process could be
recorded.

All relevant staff were instructed by the author on how to
fill in the forms and requested to fill them in as indicated.
In the first week of the study, the author visited each clinic
and the laboratory to ensure that the system was
understood and that staff were filling in the forms as
required. The system was then left to run for an 8-week
period. Thereafter, the author again visited each clinic and
collected the data from the syphilis serology resu~ fonns
filed at the clinics. Simu~eously, the recording of the
results on the patients' cards and the treatment of positive
patients were checked.

All data were entered into Epi-Info on a personal
computer. The time taken for each stage of the process was
calculated; differences between the subregions and clinics
were investigated.

A report-back meeting was held with relevant staff where
results were presented and changes to the system
discussed and agreed to.

Two months after the results of the survey had been made
known and changes in the system had been implemented,
each clinic was visited and the current antenatal care
records were again reviewed to record the number of
patients who had syphilis serology results recorded. Five
months later a sample of clinics (12/1 g, selected on the
basis of available transport on that particular day) were
revisited and recording of syphilis serology on antenatal care
cards was again reviewed. The dates and times of both sets
of visits were not made known to the clinic staff.

Discussion
Results
Data on 220 batches of blood samples were collected; 30%
of these had to be excluded from some parl of the analysis
due to one or mone of the dates not being filled in. The
number of days (mean and range) for each par1 of the
process is presented in Table I. In 41 % of the batches of
specimens followed it took 13 days or less from the time of
bloodletting to the time that the results were back at the
clinic.

The percentage of total time that the specimens spent at
each stage of the process is shown in Fig. 1. The longest
period, 47% of the time, was spent within the laboratory.
Fourteen per cent of the time was taken up in getting the
resu~s from the laboratory to the Department of Community
Hea~ for distribution to the clinics, and 23% of the time
was taken up in returning results to the clinic.

As can be seen from Table I, there is a large range in the
times taken for specimens to reach their destination.
Specimens are, however, usually collected on the day that
the blood is drawn from the antenatal patients and are
usually delivered to the laboratory on the same day or within
1 day. Both of these time periods are acceptable and do not
appear to need improvement. The longest time spent at any
stage is in the laboratory. While this is appropriate, the
length of time appears to be too long to enable specimens
to be neturned to the clinics within 13 days. ~ is clear that
the laboratory can and did process blood samples within 1
day; however, this level of efficiency cannot nealistically be
expected routinely, given the demands on the laboratory.
The frequency distribution of time taken for blood
specimens in the laboratory indicates that one-third took an
average of 13 days and these were mone likely to be those
batches which included positive syphilis serology nesuita as
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they required further TPHA testing. The time taken for blood
results to get from the laboratory to the Department of
Community Health for distribution to the clinics is on
average 1112 days. The department is within the hospital and
the results could therefore realistically be expected to reach
the department on the day they are ready. While it took, on
average, 1'12 days for blood to get from the clinics to the
hospital, the average time taken for the results to get from
the hospital back to the clinics was 3112 days. Time-saving
methods in the laboratory, in the hospital administration and
in the returning of results to the clinics therefore needed to
be identified.

Once problem areas were identified by the author, a group
of appropriate people who could impact on the problem
were identified. Two report-back meetings were held.
Results were presented to the clinic staff at their monthly in
service training meeting. Hosprta.l staff, including laboratory
staff. drivers of the various vehicles that go to the clinics,
both clinical and administrative, and the hospnal
messengers were invited to a second presentation of the
resutts. At this meeting the meaning of the syphilis test, the
consequences of non-treatment and the method of
treatment were explained. Thereafter, the process of the
turn-around time study was explained and the results were
presented.

A discussion with the laboratory staff, including the head
of the laboratory, about the reason for laboratory delay
identified that the confirmation of the positive RPR by repeat
TPHA was a major reason for delay. This was because blood
specimens were tested in batches of a certain minimum
number for financial reasons. Another reason for this delay is
that all the resutts for each clinic are recorded on a single
form. It thus appeared that the consequences of confirming
a positive RPR with the TPHA led to potentially positive
patients not being identified or treated timeously. Discussion
with the nurses indicated that, in practice, they treated on
the basis of the RPR result alone, Le. patients with a posnive
RPR but who did not have a raised TPHA were treated as
though positive. A decision was therefore taken to
discontinue the confirmatory TPHA test. This was justified
on the basis that penicillin is a very safe drug and that
administration thereof was the de facto practice. Reports of
the prevalence of serious anaphylactic reaction to penicillin
range from 1.5 to 4 per 10 000." Assuming an RPR false
positive rate of 0.03% and a prevalence of RPR positivity of
10% and using the higher anaphylaxis estimate of 4/10 000,
it is likely that 1.31100 000 women screened would develop
an unnecessary serious anaphylactic reaction to penicillin.
Statistics from the Nkomazi Health Ward indicate that about
6 000 women attend antenatal care per year. The
discontinuation of the TPHA confirmation test could
therefore resuil in 1.3 cases of preventable anaphylaxis
every 16 years. This appears to be a reasonable risk,
compared wnh prevention of perinatal death or congenital
syphilis in a proportion of the approximately 462 RPR
positive pregnant women who are identified annually in this
region.

Laboratory staff also indicated that priority was given to
investigations for hospital patients as hospital doctors
wanted their results immediately. Once the importance of
the preventive aspect of syphilis serology had been

emphasised, the laboratory staff agreed to modify working
procedure to afford clinic samples more priority than
previously. It was also agreed that a presentation of the
survey would be made to hospital doctors so that they too
would appreciate the laboratory workload and procedures.

Hospital messengers, who had previously had no insight
into the meaning of the forms they were transferring from
the laboratory to the Department of Community Health,
agreed to adapt their schedule to ensure that laboratory
results reached the department on the same day that they
were released by the laboratory.

Pigeon holes were made for each clinic in the Department
of Community Health. All staff agreed routinely to visit the
department to collect any relevant clinic documentation
before going out to clinics.

The improvement in the recording of syphilis serology
results was demonstrated in the repeat clinic-based record
survey (Table 11). The percentage of antenatal attenders with
syphilis serology recorded on their cards indicates an
improvement in the recording of syphilis serology at the
majority of clinics (14/19). In the first repeat survey, 9 of the
19 clinics had more than 75% of patients' results recorded
compared with 5 out of 19 in the first survey. The second
repeat survey indicated that this improvement had been
maintained or improved further. In all except one of the 12
clinics visited, more than 75% of antenatal care records had
syphilis serology recorded and all except one showed an
improvement compared with the initial survey.

Table 11. Prevalence of recorded syphilis serology on patients'
antenatal care cards prior to the study, 2 months after the
presentation of the results of the study and 5 months later, ranked
by percentage improvement from initial to first repeat survey

Serology Serology Serology
Clinic recorded prior recorded - 1st recorded - 2nd
ID No. to study repeat survey repeat survey

1 0 84 83

2 20 90 79

3 24 92 88

4 19 66

5 6 47

6 55 89 89

7 53 83 82

8 54 82 95

9 74 91

10 28 42 94

11 79 93

12 38 50 72

13 32 39 92

14 44 50

15 81 76 87

16 81 75 93

17 72 62

18 79 46

19 85 No records 79

•Clinics not included in second repeat SlJNf!!Y.

The possibility of error or manipulation in the recording of
the date on the data sheet was investigated. Data sheets
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were checked for inconsistencies and the batches of blood
specimens were randomly checked at various stages of their
transport. No cases of manipulation of data were found.
Bias with regard to non-completion of forms was
investigated. There was no consistent pattern in the missing
data and rt is likely that these omissions were random and
therefore did not lead to bias. The possibility of a Hawthorne
effect cannot be ruled out. However, dates and times for
repeat visits to clinics to assess the number of antenatal
care records with syphilis serology recorded were not known
to clinic staff, so they could not anticipate this event. Even
if rt were in operation, the result was nonetheless an
improved service. This is in fact the aim of supervision: to
keep service providers motivated to maintain or improve
service qUality.

Conclusions
White it is recognised that rural services are under-resourced
and that adequate resources must be a priority, it would be
naive simply to wait for such changes to improve on service
delivery. Even within eXisting resources, there is room for
improvement in efficiency within the public sector.

Syphilis screening is feasible in this rural area. A turn
around time of 13 days is achievable. Specific objectives for
each stage of the process, specificalty 7 days maximum in
the laboratory, same-day delivery of results from the
laboratory to the Department of Community Health and
improved return of results to the clinics by use of all
available personnel were tdentified.

Simple studies can be used to assist in management of
health services at the local level. These studies are quick
and easy, they can be perlonmed by clinic supervisors and
can be incorporated into the routine management of health
services, thus allowing for ongoing evaluation. In addrtion,
they can be an incentive for improvement if the results of
serial surveys are published within the health service. The
turn-around time study is a tool that could be used to assist
local supervisors in their management functions.

Participatory decision-making within the health service is
possible and prevents individuals being blamed. In this case
it reinforced the concept of a health team where the effect of
the actions of one department on another was illustrated
and the impact of this on health was clarified.

Identification of key players who are directly related to the
process under investigation results in a better response. All
staff members, ranging from cleaners and messengers to
the head of the laboratory, are part of the health team and
the degree to which this is recognised will impact on
management initiatives. The involvement of all relevant staff
in this study had a major impact on the subsequent changes
in hospital routine.
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work at the 19 clinics of the heaJth ward. This research was
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