CHALLENGES FACING THE IMPLEMENTATION OF THE NATIONAL GUIDELINES FOR ANTENATAL SCREENING IN THE ACORNHOEK DISTRICT

by

DR BELINDA MARY McINTOSH

RESEARCH DISSERTATION

Submitted in fulfilment of the requirements for the degree of 

MASTER OF MEDICINE

in

FAMILY MEDICINE

in the 

FACULTY OF HEALTH SCIENCES

(School of  Medicine)
at the

UNIVERSITY OF LIMPOPO

SUPERVISOR: Prof GA Ogunbanjo
2010

DECLARATION

I declare that the dissertation hereby submitted to the University of Limpopo for the degree of MMed(Family Medicine) has not previously been submitted by me for a degree at this or any other university; that it is my work in design and in execution, and that all material contained herein has been duly acknowledged.

____________________




_______________

Initials & Surname (Title)





Date

Student Number: 210101366 
ABSTRACT

BACKGROUND:  Common preventable causes of maternal and perinatal mortality such as HIV, anaemia, gestational proteinuric hypertension, syphilis and Rhesus disorders can be identified early with simple antenatal screening, however this screening is not always efficiently and effectively done.  It is critical to identify challenges and possible solutions to ensure effective implementation of the national antenatal screening guidelines for these conditions.  Even within existing inadequate resources, there is always room for improved efficiency.  

METHODS:  The aim of this study was to evaluate the implementation of the national guidelines for antenatal screening in the Acornhoek district, Mpumalanga.  It was a prospective, cross-sectional study of the antenatal screening programme in the Acornhoek district.  Data was collected from an analysis of antenatal and medical records of all women who received antenatal care in the Acornhoek district and ultimately delivered at Tintswalo Hospital, Acornhoek, during the study period of one calendar month.  Standardised questionnaires were administered at each of the 15 antenatal clinics referring to Tintswalo Hospital to identify the challenges preventing the effective implementation of the national guidelines for antenatal screening that were experienced by the nurses at the clinics.
RESULTS:  428 women were interviewed post partum.  335 were included in the study (87 had received antenatal care out of the district and 6 were unbooked).  85.7% of women had been tested for syphilis antenatally, 84.8% had been tested for anaemia, 72.8% had had blood taken for Rhesus factor and only 64.2% had had pre-test counselling for HIV.  14.3% of women did not have their blood pressure checked at every visit and over 31.4% did not have urine dipstick tests done at every visit.  27% of women booked before 20 weeks, however only 18% had their antenatal bloods taken before 20 weeks.  Of the women who had had antenatal blood screening tests done, 18% had not received results by the time of delivery. There was considerable variation between the clinics.  Challenges preventing the effective implementation of antenatal screening included variation in knowledge of antenatal screening requirements by clinic staff, barriers to HIV testing, poor infrastructure, equipment and supply problems, laboratory support issues, onsite testing challenges, poor support from the district and passive response to problem solving by clinic staff. 
CONCLUSIONS:   Not all women receiving antenatal care in the Acornhoek district are being screened for HIV, anaemia, GPH, syphilis and Rhesus disorders.  From the reasons identified above, interventions such as in-service training of clinic staff in antenatal screening, removing barriers to HIV testing such as appointing lay counsellors at every clinic and offering provider driven or opt-out testing for HIV, improving infrastructure such as installing telephones at every clinic, increasing the laboratory courier service to 5 days a week, introducing on site testing of syphilis, anaemia and Rhesus factor and a rapid pro-active approach to problem solving by district and clinic staff to manage barriers to antenatal screening such as broken equipment and out of stock supplies.
CONTENTS

Lists of figures and tables……………………………………………………..…...iii

Chapter 1.  Introduction………………………………………….…………..……1

1.1 Study Problem…………………………………………………….…………......1

Chapter 2.  Literature review……………………………………………...............3

2.1 Antenatal screening for human immunodeficiency virus…………………..……3

2.2 Antenatal screening for syphilis………………………………………………….9

2.3 Antenatal screening for anaemia…………………………………………….….14

2.4 Antenatal screening for rhesus disorders……………………………….…….…17

2.5 Antenatal screening for gestational proteinuric hypertension…………….….….19

2.6 Guidelines for antenatal screening…………………………………….………....22

Chapter 3.  Methodology…………………………………………………..…….…26

3.1 Aim of the study………………………………………………………………….26

3.2 Objectives…………………………………………………………………………26

3.3 Study hypothesis and research question…………………………………………..26

3.4 Study design………………………………………………………………………27

3.5 Study population and sample size ………………………………………………..27

3.6 Data collection…………………………………………………………………….28

3.7 Data analysis………………………………………………………………………29

3.8 Reliability and validity of the study………………………………………………29

3.9 Bias…………………………………………………………………………….…..30

3.10 Ethical considerations…………………………………………………….………32

Chapter 4.  Results………………………………………………….…………………33 

4.1 Demographic characteristics…………………………………………………..…….36

4.2 Obstetric information…………………………………………………………..……37

4.3 Data from antenatal cards…………………………………………………….….….40

4.4 Data from clinic questionnaires………………………………………..…………….50

Chapter 5.  Discussion…………………………………………………………….…….56

5.1 Current status of antenatal screening for HIV, syphilis, anaemia, Rhesus disorders and GPH at the antenatal clinics referring to Tintswalo Hospital, Acornhoek…………….…56

5.2 Challenges preventing the effective implementation of the national guidelines for antenatal screening at the antenatal clinics referring to Tintswalo Hospital, Acornhoek..59

Chapter 6.  Conclusions and recommendations………………………………………70

Bibliography……………………………………………………………………………74

Appendices……………………………………………………….…………………….86

Appendix 1: University of Limpopo (Medunsa Campus) Consent Form………………86

Appendix 2: Questionnaire for participants…………………………………………….87

Appendix 3: Questionnaire for the Clinic………………………………………………88

Appendix 4: Map of the study area…………………………………………………….90

Acknowledgements……………………………………………………………………91

LISTS OF FIGURES AND TABLES

1. FIGURES

Figure 1.  Women included in and excluded from the study………………………………34

Figure 2.  Distribution of antenatal clinics attended by women delivering at Tintswalo..…35

Figure 3.  Comparison of each clinics performance regarding screening for syphilis, anaemia, Rhesus disorders and HIV………………………………………………………………….42

Figure 4.  Comparison of each clinic’s incidence of their clients having no results of antenatal screening blood tests by the time of delivery…………………………………….44

Figure 5.  Incidence of no results by the time of delivery despite client attending ANC at least one more time after bloods were taken……………………………………………….45

Figure 6.  Comparison of the proportion of antenatal clients at each clinic who had their BP and urine checked at every antenatal visit…………………………………………………..46

Figure 7.  Comparison of each clinic’s haemoglobin results………………………………48

Figure 8.  Map of study area………………………………………………………………90 

2. TABLES

Table I.  Age vs Marital status…………………………………………………………….36

Table II.  Age and Parity of participants………………………………………………….37

Table III.  Age and Gestational age at first visit………………………………………….38

Table IV.  Gestational age at first visit vs Gestational age when blood was taken……….39 

Table V.  Frequency table of women who were screened for syphilis, anaemia, Rhesus disorders and HIV...............................................................................................................40

Table VI.  Women screened for  Gestational Proteinuric Hypertension.............................41

Table VII.  Women without results of antenatal screening blood tests…………………..41

Table VIII.  RPR results…………………………………………………………………47

Table IX.  Prevalence of Rhesus negative women found at the clinics…………………47

Table X.  Comparison of each clinic’s haemoglobin results…………………………….48

Table XI.  Accessibility of the clinics and district hospital…………………………......51

Table XII.  Physical infrastructure of the clinics………………………………………..51  

Table XIII.  Supplies and skills required for antenatal screening blood tests…………..52  

Table XIV.  Equipment and supplies required for screening for GPH……………...….52  

Table XV.  Summary of issues related to laboratory support of clinics…………...……52

Table XVI.  Onsite testing………………………………………………………………53
CHAPTER 1:  INTRODUCTION

1.1  Study problem
Common preventable causes of maternal and perinatal morbidity and mortality can be identified early with simple antenatal screening.  An observation made by regular inspection of antenatal cards at the hospital indicated that clients attending antenatal clinics in the Acornhoek district are not being efficiently and effectively screened for gestational proteinuric hypertension (GPH), syphilis, Rhesus disorders, human immunodeficiency virus (HIV) and anaemia - all common causes of maternal and perinatal mortality and morbidity. 

Maternal and perinatal mortality are of national importance, and have been identified as priority health issues (Department of Health, 2002).  Perinatal audits are encouraged in order to identify problems in antenatal and perinatal care so that preventable causes of maternal and perinatal mortality and morbidity are avoided (Pattinson et al., 1995, Wilkinson, 1991).  Maternal death has also recently been made a notifiable condition (Department of Health, 2002).  The National Committee on Confidential Enquiry into Maternal Deaths (NCCEMD, 1999) recommended that guidelines be developed for the management of conditions commonly contributing to maternal and perinatal mortality in an attempt to improve the quality of maternal health services.  The "Guidelines for Maternity Care in South Africa" were distributed in May 2001 with the aim of having them implemented throughout South Africa by 2002.  

These guidelines reflected current accepted practice in South Africa at the time.  Antenatal clinics throughout South Africa should all have been in a position to provide adequate antenatal screening according to these guidelines.  Clinics that were unable to achieve this are clearly of concern as the principles of the guidelines should have been part of these clinics' practice for many years already.  Theoretically it should not have been difficult to implement these guidelines, given that the basic principles are not new and considering the high profile of preventable perinatal and maternal mortality.  System failures must be identified and solutions found in order to reduce preventable maternal and perinatal mortality.   

This study proposed to identify challenges and possible solutions to ensure effective implementation of the national antenatal screening guidelines for syphilis, anaemia, Rhesus disorders and GPH and HIV in the Acornhoek district.  

CHAPTER 2:  LITERATURE REVIEW
2.1  Antenatal screening for HIV    

The prevalence of HIV is over 30% in some provinces (Department of Health, 2007).  According to the Saving Mothers Report on Confidential Enquiries into Maternal deaths in South Africa 2002-2004, at 37.8%, non-pregnancy related sepsis (which is made up mainly of deaths due to AIDS) is the commonest cause of maternal death in South Africa (Department of Health, 2006).  Deaths due to AIDS were the single most common sub category of maternal deaths, comprising 20.1% of all maternal deaths.  Although these deaths are potentially preventable, the report did not categorise them as avoidable as the Comprehensive Care, Management and Treatment Plan for HIV and AIDS only started at the end of the triennium of the report.  It is hoped that the ARV programme and the new PMTCT programme (Department of Health, 2008) will result in a reduction in maternal .deaths due to non-pregnancy related infections. Of the 46.3% of maternal deaths that had HIV testing, 77.7% were positive (Department of Health, 2006).  Thirteen percent of avoidable maternal deaths were due to puerperal sepsis which is more common in immunocompromised women.   
It has been shown that developing countries with poor resources have Mother-to-child transmission (MTCT) rates between 25 and 68.6% in breastfeeding populations without VCT (De Cock et al., 2000, Okechukwu and Abdulrahaman, 2008).  This has succeeded in eroding hard won gains in infant and child survival.  In an untreated non-breastfeeding population, it has been shown that 30% of MTCT occurs in utero and 70% occurs during labour and delivery (De Cock et al., 2000).

Voluntary counseling and testing (and ideally opt-out testing) is critical as there are several interventions that can be offered and recommendations that can be given to mothers to reduce mother to child transmission.  After being piloted in 2001, the Department of Health’s comprehensive package of interventions for prevention of mother to child transmission (PMTCT) was developed and implemented in 2002 following an order from the Constitutional Court.  It included routinely offering voluntary counselling and testing (VCT), counselling on infant feeding practices, recommendations for safe non-invasive obstetric procedures, the provision of single dose nevirapine (sdNVP) and the provision of infant formula feeding. However it was recognised that unless the health system as a whole was strengthened, the PMTCT programme would not succeed.  

The Department of Health’s Saving Mothers guidelines recommend that all women attending a maternal health facility should be offered an HIV test which should be on-site (2007).  If the HIV test is positive, the CD4 count should be collected on the same day.  CD4 results should be obtained as soon as possible and if antiretroviral drugs (ARVs are indicated, the woman should ideally be fast tracked. If the woman refuses VCT, she should be offered it again at every subsequent consultation.  If she is HIV negative, she should be offered periodic retesting if admitted to hospital or in the puerperium. If she is HIV positive, she needs to be checked for concurrent infections and a pap smear and full blood count are recommended.  It is very important for labour ward staff to be aware of the woman’s HIV status so that they know to ensure that nevirapine is administered,  to limit vaginal examinations, to keep the amniotic membranes intact if possible, to avoid episiotomy and invasive procedures, to use forceps in preference to vacuum extraction if necessary, to avoid unnecessary suctioning of the neonate’s airways, to use prophylactic antibiotics for emergency and elective caesarian sections and even in cases of prolonged labour or prolonged rupture of membranes.  Elective caesarian sections have been shown to be a safe option where available (Chama and Morrupa, 2008).  Postpartum the woman needs to be reminded of safe feeding practices i.e. exclusive breastfeeding or exclusive formula feeding and needs to report for follow up visits for continued care of the mother and baby.  

Recent trials have shown that MTCT can be significantly reduced with short course antiretroviral regimes.  It has even been suggested that these regimes can be considered pharmacological AIDS vaccines for infants (De Cock et al., 2000).  In Uganda it was shown that single dose nevirapine given to mother and neonate results in a 47% reduction in MTCT rate at 16 weeks in a breastfeeding population (Guay et al., 1999).  A study in Abuja described that MTCT occurred in 6.7% of infants whose mothers had participated in the PMTCT programme versus 68.6% of infants whose mothers had not participated in the programme (Okechukwu and Abdulrahaman, 2008).  Consideration has even been given to providing nevirapine treatment to all mothers and neonates, in the short term, in areas of high seroprevalence where voluntary counseling and testing (VCT) is not widely available (De Cock et al., 2000).  
During the 2005/06 financial year 70% of ANC attendees in South Africa were counselled and tested for HIV of whom 26% tested positive (Department of Health, 2008).  About 60% of pregnant women who tested HIV positive received Nevirapine (Department of Health, 2008).  The World Health Organisation recommended single dose nevirapine regimen for prevention of mother to child transmission in settings that lacked the capacity to deliver more complex regimens (Dube et al., 2008).  However, the World Health Organisation now recommends that more effective combination therapies are used  that do not potentially jeopardize women’s future treatment outcomes (Eyakuze et al., 2008).  A Cochrane review from 2007 that looked at various regimens of antiretrovirals for reducing the risk of mother-to-child-transmission of HIV infection, concluded that short courses of antiretroviral drugs are effective for reducing MTCT of HIV infection and are not associated with any short term safety concerns (Volmink et al., 2007).  They concluded that the most effective short course regimens were a combination of zidovudine and lamivudine given to mothers in the antenatal, intrapartum and postpartum periods and to babies for a week after delivery, or a single dose of nevirapine given to mothers in labour and to babies immediately after birth. If the mothers present too late to receive treatment during labour, it has been found that giving the baby post-exposure prophylaxis with a single dose of nevirapine immediately after birth, followed by zidovudine for the first 6 weeks of life is beneficial (Volmink et al., 2007).

A study conducted at the state-aided McCord Hospital in Durban described a transmission rate of HIV by six weeks post delivery of 2.9%.  Seventy percent of the babies were born by caesarian section, nevirapine was administered to 98% of the HIV exposed babies and zidovudine was administered to 75% as well (Geddes et al., 2008).  

Many women still either refuse HIV testing or do not return for their results.  However it is presumed that the availability of an affordable and effective intervention will result in more women agreeing to be tested.  On site VCT and rapid testing at antenatal clinics will result in immediate availability of the results and the mothers can at least be supplied with nevirapine to take at the onset of labour (Guay et al., 1999) or with a combination of zidovudine and lamivudine.  If the mother’s CD4 count is taken and found to be less than 200 she can then be started on highly active antiretroviral treatment (HAART) which will assist in further reducing her chance of transmitting HIV to her child (Guay et al., 1999).  Mothers will also be in a position to make an informed decision antenatally as to whether to exclusively breastfeed or to use formula feeds in order to reduce MTCT via breastmilk (Department of Health, 2000).  
A study in Malawi found that acceptance of HIV testing increased from 45% to 73% when rapid same day testing was instituted.  Previously women had had to return for the results one to two weeks later.  When opt-out testing was introduced two years later, 99% of women agreed to be tested for HIV (Moses et al., 2008).  A study in India looked at the feasibility of introducing round the clock rapid HIV testing in labour ward, including pre-partum and extended post partum counseling sessions (Pai et al., 2008).  This was in a context were the seroprevalence of HIV was only 1.23% and it was considered feasible – how much more feasible would it be in the context of South Africa where the seroprevalence is up to 40% in some provinces and where the cost of not intervening with PMTCT is so much higher. 

A study conducted in rural Limpopo found that client-counselor dynamics during pretest counseling were critical in determining uptake of VCT and that the counselor profile strongly influenced the nature of this interaction.  Other factors found to influence uptake of VCT included HIV stigma, fear of a positive HIV test, and concerns over confidentiality and poor treatment by health care workers (Varga and Brookes, 2008).  A study in Uganda found that mistrust in the reliability of the test and not having been tested previously were associated with test refusal (Dahl et al., 2008).  Other reasons women gave were not having access to antiretroviral therapy, a need to discuss with their partner before deciding, and fear of their partner’s reaction. Adolescents described elaborate strategies to avoid HIV disclosure to labour and delivery ward staff, despite knowing this would mean no antiretroviral treatment for their newborn infants (Varga and Brookes, 2008).  

 A study in rural Malawi explored HIV positive women’s experiences of a PMTCT programme there.  Themes that came up were “a wish to confirm and protect” referring to their decision to test, a “revelation for action” illustrating how testing may be part of an empowering process and “a dilemma between silence and openness” pointing to the dilemma they face in their decision whether or not to share their HIV status with their spouse, family, friends and community (Kasenga et al., 2008).  In some areas, women were concerned about being coerced into exclusive formula feeding, which was associated with cultural and social taboos (Bwirire et al., 2008).  This emphasizes the importance of better informing and supporting mothers attending antenatal clinics, both at community and health provider level to improve the acceptance of PMTCT.

Knowing another pregnant woman on ARVs, having a partner who tested for HIV, having a higher education and having knowledge of PMTCT have all been associated with a higher uptake of HIV testing during pregnancy (Sebert Kuhlmann et al., 2008).  This study also found that a serial radio drama that encouraged the use of PMTCT and HIV testing during pregnancy had an impact, as those women who identified a PMTCT character as their favourite character in serial drama were nearly twice as likely to test for HIV during their pregnancy as those who did not.  

However it must not be overlooked that the PMTCT programme in itself can increase stigmatization as women have to exclusively breastfeed for 6 months in a context where infant feeding before 6 months is widely practiced, though strategies to reduce such potential stigmatization are being developed (Thorsen et al., 2008).  On the other hand, the implementation of research or service programmes may have a secondary beneficial effect on routine clinical services.  After implementation of programmes such as PMTCT, which had both a research and a service   component, an improvement on routine antenatal clinical services, such as screening for syphilis, occurred (Potter et al., 2008).  Other sites reported that the introduction of comprehensive PMTCT services improved the quality of antenatal and delivery care in general (Delvaux et al., 2008).

2.2  Antenatal screening for syphilis

Congenital syphilis is a preventable disease and the tools to prevent it have been available for decades (Schmid, 2004).  The antenatal prevalence of syphilis in South Africa has declined significantly since 1994 when it had a prevalence of up to 17% in some provinces (Bam et al., 1994).  The National HIV and Syphilis Prevalence Survey from 2006 found that 1.8% of pregnant women presenting at public antenatal care clinics had syphilis infection (Department of Health, 2007). This is lower than the 2.7% prevalence recorded for 2005.  This is in keeping with prevalence rates from some of our neighbouring countries (Pham et al., 2005).

Failure to prevent congenital syphilis is an important cause of preventable perinatal deaths (Fonn, 1996).  It is estimated that a prevalence level of 10% will mean that 5 to 8% of pregnancies surviving past 12 weeks will have an adverse outcome caused by syphilis such as spontaneous abortion, perinatal or infant death or a living infant with syphilis (Schulz et al., 1987).  Fifty percent of pregnancies of women with syphilis will end in fetal or perinatal death, low birthweight babies or babies born with congenital syphilis (Simms and Broutet, 2008, Carles et al., 2008)  Cases of congenital syphilis are costly to health care systems but can be prevented through antenatal screening and treatment.  A study done in Bloemfontein in 1990 showed that the perinatal mortality rate of the offspring of mothers with a positive RPR test for syphilis was nearly double that of the fetuses and neonates from mothers with a nonreactive RPR test.  No babies died from the group of completely treated mothers, but 8 deaths occurred in the partially treated and untreated groups with a perinatal mortality rate of 63.5 per 1000 deliveries (Bam et al., 1994).  A study done at Kalafong Hospital in Pretoria showed that 10.5% of neonatal deaths were due to congenital syphilis (Delport, 1988) though the antenatal prevalence of syphilis in pregnancy is much lower today. 

Such preventable deaths are occurring despite the existence of inexpensive methods for the serodiagnosis and treatment of maternal syphilis (Delport et al., 1989).  Studies done in Nigeria (Gharoro and Abedi, 2000), and in the United Kingdom (Cameron et al., 1997, Hurtig et al., 1998) concluded that maternal screening for syphilis was cost effective at their positive syphilis serology prevalence rates ranging from 4.6 per 1000 births to 0.25 per 1000 births - much lower prevalence rates than in South Africa. Maternal screening programmes for syphilis have even been shown to be cost-effective at an incidence as low as 5 per 100 000 (Stray-Pedersen, 1983).  Antenatal syphilis screening and treatment programmes are as cost-effective as many existing public health programmes such as measles immunization (Saloojee et al., 2004).

Factors contributing to the high prevalence of congenital syphilis include failure of mothers to attend antenatal clinics, ineffective antenatal screening and inadequate treatment of diagnosed maternal syphilis (Delport et al., 1989), i.e. problems of health service provision and health service use (Fonn, 1996).  In the past, untreated maternal syphilis at delivery was regarded as a disease of mothers who had received no antenatal care, however, data from two studies done at Kalafong hospital show that 90% of mothers with untreated maternal syphilis at delivery had received antenatal care (Delport et al., 1993).  A study done at a midwife obstetric unit (MOU) in Cape Town showed that delays in receiving results from a centralized laboratory resulted in 49% of booked mothers receiving no treatment by the time of delivery (Swingler and Van Coeverden de Groot, 1993).  Findings from a study done in Bloemfontein where 17% of antenatal patients had positive serological tests for syphilis, 43% of these had received no treatment (Bam et al., 1994).  Mass treatment has even been suggested in areas with high levels of sexually transmitted diseases especially where there are problems with health service provision and health service use. One dose of penicillin as prophylaxis would be given to all mothers booking at antenatal clinics (Guinness et al., 1988).  These findings show that large centres throughout the country are experiencing similar problems - it is not just a problem found in isolated rural areas.  Key elements to effective antenatal syphilis screening include an adequate workforce with adequate training, supervision, adequate facilities, continuity of supplies, quality control, coherent systems of care, community involvement, advocacy and leadership (Gloyd et al., 2007, Watson-Jones et al., 2005).
The issue of re-infection, particularly where there is poor contact tracing must not be ignored.  Studies have shown that some women cite fear of intimate partner violence as a barrier to notifying their partners therefore a more holistic approach would be to screen for intimate partner violence when the diagnosis of syphilis (or HIV) is identified so that these women in abusive relationships may be assisted on how to communicate sensitive disclosure information to their partners (Diaz-Olavarrieta et al., 2007).

Worst outcome is for fetuses that are delivered within four weeks of initiation of treatment, especially those delivered before 28 weeks. In order to ensure a favourable outcome for the fetus, syphilis should ideally be diagnosed and treated at the time a pregnancy is diagnosed (Delport and van den Berg, 1998) as studies have shown that stillbirth and low birth weight rates amongst those treated for high and low titre syphilis were reduced to rates similar for those for uninfected women (Watson-Jones et al., 2005). Consequently, particularly in areas where screening for syphilis is complicated by unreliable transport, long delays in acquisition of results, on site testing looks very attractive (Delport, 1994).  The implementation of point-of-care decentralized screening and treatment is recommended in developing countries in order to strengthen antenatal screening for syphilis (Walker and Walker, 2007).   On site testing would reduce the number of steps in the prevention process, eliminate the delay in receiving results, immediately identify seropositive mothers and lead to significantly earlier treatment of mothers (Swingler and Van Coeverden de Groot, 1993).  

The validity, predictive value and accuracy of the RPR card test performed on site was tested at an antenatal clinic at Kalafong Hospital (Delport, 1993).  A nurse, who had had a 15 minute demonstration how to perform the test, did all the testing.  The study showed that the RPR card test performed on site had a sensitivity of 92.8%, a negative predictive value of 99.5%, a specificity of 96.3% and a positive predictive value of  64.7% for RPR titres of 1:8 and higher.  This study was repeated in 1995 (Delport and van den Berg, 1998), however, no centrifuge was used to obtain serum.  Instead the serum was obtained by leaving the blood to stand for 30 minutes to allow the red blood cells to sediment down.  The results were almost identical to the previous study.  In addition, the test had a sensitivity of 100% if the RPR titres were 1:16 or higher.  This is significant as the risk of fetal infection increases if the maternal RPR titre is greater than 1:16.  

The diagnostic accuracy of a rapid immunochromatographic strip (ICS) test and the rapid plasma regain (RPR) test was compared with the combined gold standard (RPR, TPHA and direct immumofluorescence stain done at a reference laboratory) for the detection of syphilis in pregnancy in a study in Mozambique (Montoya et al., 2006).  The sensitivity of the ICS was 95% at the reference laboratory and 84.1% at the health facility while the sensitivity of the RPR was 70.7%.  Specificity and positive and negative predictive values showed a similar pattern, thus the ICS outperformed the RPR in all comparisons and compared favourably with that of the gold standard.  

Cost-effectiveness was recently investigated in a study in rural Eastern Cape where the antenatal active syphilis prevalence was 6.3%.  On-site antenatal screening with treponemal immunochromatographic  strip assay (on-site ICS), was found to be a cost-effective approach to reduce the incidence of congenital syphilis (Blandford et al., 2007).  Studies based in Tanzania (Vickerman et al., 2006) and Mozambique(Levin et al., 2007) have recently looked at the cost-effectiveness of various point-of care (POC) and ICS tests.  Although they concluded that the price of the tests would need to be dropped to make them as cost-effective as the RPR tests, their simplicity and limited requirements for electricity and equipment suggest their use could improve the coverage of antenatal syphilis screening in developing countries.  Introduction costs have been found not to be prohibitive and health personnel have found the ICS tests to be acceptable (Garcia et al., 2007).

2.3  Antenatal screening for anaemia
More than 50% of pregnant women worldwide have haemoglobin levels indicative of anaemia (Department of Health, 2006;(Dim and Onah, 2007, , 2006). Anaemia contributes to both adverse fetal outcome and increased risk of maternal death (Ross et al., 1981, Geelhoed et al., 2006). Perinatal mortality was increased with exposure to a maternal haemoglobin less than 7g/dl and low birthweight was increased with exposure to a maternal haemoglobin less than 6g/dl (Geelhoed et al., 2006).  Overall fetal outcome was significantly better when the maternal haemoglobin was greater than 8g/dl, the maternal body mass index was greater than 20kg/m2 and the number of antenatal visits at least four (Geelhoed et al., 2006). Pregnant women with anaemia are more likely to have spontaneous abortions, postpartum haemorrhages, infection and DVTs (Brummer et al., 1990).  Their risk of preterm labour is also doubled.  Abruptio placentae, recurrent abortions and congenital abnormalities have been linked with folate deficiency anaemia (Brummer et al., 1990).  A study in Tanzania attributed 63% of stillbirths to maternal anaemia (Watson-Jones et al., 2007) as maternal anaemia is very common in endemic malaria areas. 

The Saving Mothers Report (Department of Health, 2006) shows that at 25%, obstetric haemorrhage is the second highest cause of maternal obstetric deaths due to a primary obstetric cause and makes up 13.4% of all maternal deaths.  In addition, obstetric haemorrhage makes up 30% of avoidable maternal deaths.  Maternal deaths due to post partum haemorrhage are more common at level one hospitals than at level two or three hospitals.  If the mother is already anaemic, her risk of dying from an obstetric haemorrhage is higher as she has less reserve in the event of a bleed.  

One study looked at the total haemoglobin, serum ferritin and percentage transferrin saturation rate 633 mothers and their newborns, amongst other parameters (Gushchin, 1990).  They found a direct correlation between the neonatal and maternal iron status and the formation of iron stores in newborns was significantly influenced by the duration and severity of the maternal iron deficiency anaemia.  They concluded that prophylactic iron therapy during pregnancy prevented iron deficiency anaemia in mothers and provided a better neonatal iron status to meet the requirements of the first year of life.

Up to 10% of pregnant women in South Africa have haemoglobin levels below 10g/dl (Ross et al., 1981) though most other developing countries have a much higher prevalence of maternal anaemia (34.6% in a study in Malaysia (Hassan et al., 2005) 44.2% in a study in India (Sinha et al., 2006), 40.4% in a study in Nigeria  (Dim and Onah, 2007), 69.1% in a study in Kenya (Ouma et al., 2007)), though some of these areas have a high incidence of malaria or thalassaemia.  Of note in areas with a high incidence of teenage pregnancy, teenagers have been found to have a higher incidence of anaemia during pregnancy (Goonewardene and Deeyagaha Waduge, 2005, Massawe et al., 2002).  In addition, it has also been found that HIV positive pregnant women have a 50% higher incidence of anaemia than HIV negative pregnant women (Semba et al., 2000) which is significant in areas where there is a high prevalence of HIV infection.  Some countries have found a seasonal variation in risk of anaemia associated with rainfall and temperature (Bondevik et al., 2000). 

Some studies have showed that routine prophylaxis of low dose iron supplements did not lead to an appreciable increase in haemoglobin levels overall (Young et al., 2000, Ross et al., 1981).  One of the factors contributing to this was that it was discovered that less than half of the pregnant women with anaemia had iron deficiency anaemia (Ross et al., 1981).   Other studies have shown similar levels of iron deficiency amongst anaemic pregnant women (Sukrat and Sirichotiyakul, 2006, Sinha et al., 2006, Hassan et al., 2005, Amoa et al., 2003, Thinkhamrop et al., 2003). It was suggested that instead of routine prophylaxis, pregnant women should rather be screened for anaemia and treated accordingly.  Those with haemoglobin between 7 and 10 g/dl should receive 200mg ferrous sulphate tds and 5mg folic acid daily.  In rural areas, patients need only be referred for investigations if the haemoglobin was found to be below 7g/dl (Ross et al., 1981).  However other studies found that the only significant intervention at an antenatal clinic to achieve safe haemoglobin levels was to ensure an adequate supply of drugs (Massawe et al., 1999) 

Given the relatively high prevalence of anaemia in pregnancy, one would expect there to be concerns with the administration of zidovudine to pregnant women regarding the potential to possible exacerbate or worsen the pre-existing anaemia.  A study in India found the opposite to be true as they found that women were 70% less likely to be anaemic at delivery if they had received two or more weeks of zidovudine prior to delivery (Sinha et al., 2007)      as essentially their anaemia of chronic disorders had improved with the treatment of the underlying cause of their anaemia, namely their HIV infection.

The cost-effectiveness of on-site screening for anaemia in pregnancy in primary care clinics was investigated at Hlabisa in 1997 (Wilkinson and Sach, 1997).  The copper sulphate test, at 6c per sample, had a 95.7% sensitivity but a 37.1% positive predictive value, though another study found that, once initial technical difficulties were overcome, the copper sulphate test had a sensitivity of 94%, a specificity of 95%, and a positive predictive value of 80% and a negative predictive value of 99% (Pistorius et al., 1996).  Wilkinson and Sach found that the portable haemoglobinometer, at R2.64 per reading correlated highly with laboratory results (p<0.0001) and the mean difference was only 1.1g/dl.  The authors suggested that all pregnant women should first be screened with the copper sulphate test and those with positive results would then be confirmed with a haemoglobinometer as a feasible, accurate and cost-effective way for screening for and diagnosing anaemia in pregnant women on site in primary health care clinics.  It worked out then at an average cost of 72c per patient vs R6.20 per test in a laboratory i.e. was significantly cheaper.  Pistorius and Funk estimated the copper sulphate test to be less than 0.3% than that of the laboratory Coulter test.   

An alternative is the WHO Haemoglobin Colour Scale (van den Broek et al., 1999, Gosling et al., 2000, Gies et al., 2003) which is a low-technology, simple, cheap and reliable method for measuring haemoglobin, giving immediate results.  It is more reliable than assessing conjunctival pallor and shows considerable potential for use in screening for anaemia in antenatal clinics where resources are limited and there are no functioning haemoglobinometers.

2.4  Antenatal screening for Rhesus disorders
The prevalence of women who are Rhesus negative is 15% amongst white women and 5% amongst black women (Brummer et al., 1990).  A study in Zimbabwe found a prevalence of only 2.8%.  Rhesus D blood group incompatibility between mother and fetus can result in maternal alloimmunisation where the resultant anti-D can cross the placenta and attack the fetal red cells (Avent, 2008) resulting in haemolysis of the fetus' erythrocytes leading to haemolytic anaemia and hyperbilirubinaemia in the newborn and in severe cases, hydrops fetalis and kernicterus, both of which can be fatal (Brummer et al., 1990). 

If the father of the child is Rhesus positive, anti-D-globulin (RhoGAM) is administered to the mother postpartum.  It is sometimes recommended that these mothers also receive RhoGAM at 28 and 32-34 weeks (Nel, 1996).   A study in New Zealand found that sensitization during the third trimester occurred in 50% of Rhesus negative women and was markedly more common in primigravida (87%) compared to multipara (27%) (Tuohy et al., 2004).  If the father is Rhesus negative, no further investigations are necessary as the child will also be Rhesus negative, thus no haemolysis will take place.    

The introduction of anti-D-globulin prophylaxis in 1970 has decreased the number of women sensitised by 70% (Tovey, 1986).  The number of infants requiring exchange transfusion has also decreased by 70% (Tovey, 1986).  In spite of these measures, new cases of maternal sensitisation to the D antigen were observed in a study in Yorkshire between 1980 and 1983.  The reasons for this included failure of administration of anti-D-globulin after a previous pregnancy or abortion (spontaneous or induced), failure of protection from the anti-D-globulin and presensitised primigravida, strengthening the argument for antenatal prophylaxis (Tovey, 1986, Moise, 2005).  However, antenatal sensitisation prior to Rhesus immune globulin being given at 28 weeks and lack of immune globulins to other red blood cell antigens can also cause red blood cell alloimmunisation in pregnancy (Moise, 2005). 

Rhesus tests can be done at the laboratory or blood bank; however there are similar problems in getting Rhesus results as there are in getting any blood results done in a centralised laboratory.  There is a rapid agglutination card test for Rhesus that can be done with fingerprick blood in the antenatal clinic or at the bedside.  It is cost-effective and even simpler to do than the RPR rapid card test.  On site testing for Rhesus can easily be substituted for sending blood to the laboratory as it is quicker and the patient is guaranteed of getting the results.

It is now possible in first world settings to determine the blood group of the fetus antenatally which is of particular relevance for pregnancies with a significant risk of haemolytic anaemia due to maternal alloimmunisation.  Since 2001, fetal D typing has been offered in the United Kingdom using free fetal DNA in maternal plasma (Finning et al., 2004).  Fetal D grouping had been possible before but only by means of invasive techniques such as amniocentesis and chorionic villus sampling (Avent, 2008).  Currently antenatal anti-D prophylaxis is being introduced in the United Kingdom to all D-negative women, however with the development of tests for fetal D grouping, it may allow anti-D to be restricted to pregnancies involving a D-positive fetus (Finning et al., 2004).  This is of relevance as anti-D immunoglobulins are blood derived products from the plasma of human donors so are theoretically not without risk, though administration of anti-D immunoglobulins are usually well tolerated (Cortey and Brossard, 2006).  This approach may also be more cost-effective.

2.5  Antenatal screening for gestational proteinuric hypertension
Gestational proteinuric hypertension (GPH) affects 5-10% of pregnancies in South Africa (Department of Health, 2002). Complications of GPH are the commonest direct cause of maternal deaths in South Africa making up 19.1% of all maternal deaths and 35.5% of the primary obstetric causes of maternal death (Department of Health, 2006).  In addition, complications of GPH are responsible for 27.4% of avoidable maternal deaths.  These complications include eclampsia and abruptio placentae which contribute to increased perinatal morbidity and mortality.  Teenagers have a higher incidence of gestational proteinuric hypertension especially those under 17, which is of significance in areas with high teenage pregnancy rates (Goonewardene and Deeyagaha Waduge, 2005).  

There is still no effective method of prevention and thus far the only known cure is the termination of the pregnancy.  However, fastidiously checking the mother's blood pressure and urine at every antenatal visit enables GPH to be diagnosed early. Mothers found to have elevated blood pressure and proteinuria can then be closely monitored in an attempt to predict potential adverse maternal and fetal outcomes so that the mothers can be actively managed so that mother and child have optimal prognosis (Chan et al., 2005).  On diagnosis, the mother will usually be admitted and her blood pressure, urine tests and blood tests will be repeatedly checked. Simple urine dipsticks can be done to check for evidence of proteinuria or 24 hour collections of urine can be done for more accurate measures of proteinuria.  This is done to monitor for any emerging abnormalities of fetal growth and/or maternal renal, cerebral, hepatic or coagulation functions which may necessitate specific treatment including delivery as if there is any sign that her condition is deteriorating, her pregnancy will be terminated (Brown and de Swiet, 1999).  Steroids will also be given to the mother to stimulate fetal lung maturity so that if the pregnancy has to be terminated between 28 and 32 weeks the fetuses have an increased chance of survival (Brummer et al., 1990).

Unfortunately as there is not much definitive treatment available for gestational proteinuric hypertension apart from termination of pregnancy, one can only closely monitor the pregnancy in order to determine the optimal time for delivery, balancing the risks of delivering a preterm baby versus the risks of leaving the baby inside a deteriorating environment in the uterus.  It is often a difficult decision and much research has been done looking for new markers to try and predict when eclampsia is imminent to assist the clinician in deciding the best course of action.

It has been suggested that twenty four hour ambulatory blood pressure monitoring at 20 weeks in normotensive non-proteinuric pregnant women can reliably predict gestational hypertension developing later in the pregnancy (Tranquilli et al., 2004).  Ultrasonic evidence of placental calcification at 36 weeks (essentially an inappropriately mature or so-called grade III placenta) helps to predict gestational proteinuric hypertension in a low risk obstetric population as there is a fivefold increase in the incidence of GPH in this group (McKenna et al., 2005).  A greatly increased likelihood of adverse maternal outcomes has been found with higher spot urine protein/creatinine ratios in pre-eclamptic women (Chan et al., 2005).  A study from the United States described measuring the urinary output of proteins such as the antiangiogenic factor, soluble fms-like tyrosine kinase 1 (sFlt-1), which was found to be increased in severe pre-eclampsia and placental growth factor (PlGF) which was found to be decreased in severe pre-eclampsia (Buhimschi et al., 2005).  Women with persistent bilateral notching (abnormal waveforms of uterine arteries on Doppler ultrasound) till at least 24 weeks are at particular risk of developing gestational proteinuric hypertension warranting increased surveillance (Harrington et al., 1996, Mires et al., 1995). 

A large proportion of mothers presenting with eclampsia are unbooked and have never had their blood pressures checked.   The Saving Mothers Report found that non-attendance for antenatal care carried an approximately four times increased risk of maternal death compared with the general pregnant population (Department of Health, 2006).  The aim of antenatal care is to identify risk factors and manage them accordingly to prevent maternal and perinatal deaths. 

2.6  Guidelines for antenatal screening

The "Guidelines for Maternity Care in South Africa" were developed in June 2000 - this was one of the key recommendations by the NCCEMD in the Saving Mothers Report of 1998.  The purpose of these guidelines was to provide clinics and district hospitals with protocols on the management of conditions that commonly result in maternal and perinatal morbidity and mortality.  It was hoped that health workers would use these guidelines to provide "appropriate essential and emergency obstetric care" (Department of Health, 2002).  The guidelines were reviewed by many experts and program managers in the field, including a well respected obstetrician who until recently was based in the Acornhoek district. The guidelines are clear, practical and appropriate for a clinic and district hospital setting in South Africa.  Most of the recommendations reflect practice that has been accepted in this country for many years. 

Despite these excellent protocols, Saving Mothers 2002-2004 report found that the commonest avoidable factor contributing to maternal deaths is still the lack of adherence to standard protocols (Department of Health, 2006).  It was recommended that renewed efforts must be made to ensure that the protocols are known and used.  They also recommended that attention be paid to the quality of antenatal care so that opportunities to intervene timeously are not missed.    The report summarized its recommendations into ten key recommendations which they recommended to be introduced into managers’ Key Performance Areas.  

Recommendation number one was that “Protocols on the management of important conditions causing maternal deaths must be available and utilized appropriately in all institutions where women deliver.  All midwives and doctors must be trained on the use of these protocols.”  Targets of this recommendation included the availability of the protocols in all institutions, the availability of a functioning training programme in all districts and the availability of a functioning programme on quality assurance for the proper use of guidelines by midwives and doctors in all districts.

Recommendation number two was that “All pregnant women should be offered information on, screening for and management of communicable and non-communicable diseases”.  The targets of this recommendation were that all institutions should provide Comprehensive Care, Management and Treatment of HIV and AIDS;  syphilis screening and treatment;  dipstick urine testing for protein, leucocytes, nitrites and investigations and treatment for positive cases;  and appropriate antenatal, intrapartum and postpartum screening and treatment of non-communicable diseases and obstetric conditions such as anaemia, hypertensive disorders in pregnancy, diabetes mellitus and cardiac disease.  One of the implementation strategies was that screening tools and treatment facilities and schedules must be available.

Recommendation number five was that “Staffing and equipment norms must be established for each level and for every health institution concerned with the care of pregnant women”. The target for this recommendation was that written guidelines for human resource allocation and for essential equipment must be available, as must all essential equipment. 
Instructions for antenatal screening for syphilis, anaemia, Rhesus disorders and GPH are clearly laid out in the Guidelines for Maternity Care and are consistent with the review of literature above.  It is recommended that blood pressure and urine dipsticks are checked at every visit to the antenatal clinic so that early signs of GPH are detected in order to facilitate timeous referral to a larger centre for further management.  

A list of "essential screening investigations" to be done during the client's first visit to the antenatal clinic is provided.  This includes: 

1) Syphilis serology using a rapid card test, 

2) Rhesus blood group using a rapid card test, 

3) Haemoglobin level using a portable haemoglobinometer or copper sulphate test, 

4) HIV serology following principles of voluntary counselling and testing (VCT) and 

5) Urine dipstick for protein and glucose.  

It is also recommended that haemoglobin levels are rechecked at 28 and 36 weeks in all clients and that syphilis serology is rechecked at 36 weeks if it was negative before 20 weeks.  

It is stated that these tests can all be performed "on site", by appropriately trained staff so that the results are known before the end of the first visit and can be acted on immediately if necessary.  If this is not happening, arrangements should be made to order the necessary kits and equipment and train staff to perform the tests (Department of Health, 2002).

The guidelines were distributed in the Acornhoek district in May 2001 with the stated intention that they be implemented throughout South Africa by 2002.  The policy is in place but what is really happening out there and why.  These guidelines are an example of all the work being done on policy development in an attempt to improve maternal health services.  However, managerial weakness at a lower level as a result of inertia in the health service and resistance to change on the part of the individuals has been cited as one of the reasons for the poor functioning of health services in rural areas in particular (Fonn, 1996). In order to evaluate health services, not only does one have to look at defining objectives of a particular health service and evaluate whether these objectives have been met, but one also has to look at the process (Fonn, 1996).  This was the background against which a turn-around time study was undertaken in order 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 the health service staff (Fonn, 1996). These are all important considerations when trying to implement new or improved services in the health sector.  Although it is acknowledged that rural areas are under-resourced, it would be naïve simply to wait for improved resources to improve on service delivery.  Even within existing inadequate resources, there is room for improved efficiency within the public sector (Fonn, 1996).

CHAPTER 3:  METHODOLOGY

3.1  Aim of the study

The aim of the study was to evaluate the implementation of the national guidelines for antenatal screening in the peripheral clinics referring to Tintswalo Hospital, Acornhoek, Mpumalanga Province.

3.2 Objectives
1. To determine the current status of antenatal screening for syphilis, HIV, anaemia, Rhesus disorders and GPH at the antenatal clinics referring to Tintswalo Hospital, Acornhoek, Mpumalanga Province.
2. To identify the challenges preventing the effective implementation of the national guidelines for antenatal screening at the antenatal clinics referring to Tintswalo Hospital, Acornhoek, Mpumalanga Province.
3.3 Study hypothesis and research question

3.3.1 Study hypothesis
Null hypothesis: Antenatal screening in the Acornhoek district is conducted in accordance with the South African national guidelines for antenatal screening.

3.3.2 Research Question

What challenges need to be overcome to implement the national guidelines for antenatal screening at the clinics referring to Tintswalo Hospital, Acornhoek, Mpumalanga Province? 

3.4 Study design

This was a cross-sectional study of the antenatal screening programme at the clinics referring to Tintswalo Hospital, Acornhoek.

3.5 Study population and sample size

3.5.1 Background

There are 15 clinics offering antenatal services that refer to Tintswalo Hospital, Acornhoek, including the hospital antenatal clinic.  The clinics see between 40 and 360 patients for antenatal visits per month. Seventy eight percent of antenatal visits occur at the peripheral clinics and 22% at the hospital clinic, however only 6% of the deliveries are done at the peripheral clinics and 94% at Tintswalo Hospital. 

3.5.2 Study population

All women who gave birth at Tintswalo Hospital between 1 November 2005 and 30 November 2005.

Exclusion criteria:  Women who did not attend antenatal clinics that specifically referred to Tintswalo Hospital and women who did not give birth at Tintswalo hospital.  Women who aborted prior to 20 weeks gestation were excluded.

3.5.3 Sample size

This study was conducted during the period 1 November 2005 to 30 November 2005 and identified 428 women who delivered at Tintswalo Hospital during the study period.

3.6 Data collection

During the study period, antenatal cards of all women who delivered at Tintswalo Hospital were reviewed.  In addition, in cases of missing antenatal cards, hospital files were also reviewed.

An anonymised standardised data collection form (Appendix 2) was utilized to capture antenatal information by the researcher.  Thereafter data was transcribed into an Excel spreadsheet and reviewed for accuracy.
In addition, all 15 clinics referring to Tintswalo hospital were visited by the researcher and her research assistant, to identify the challenges preventing the effective implementation of the national guidelines for antenatal screening that were experienced by the nurses at the clinics.  A standardised questionnaire (Appendix 3) was administered to one professional nurse at every clinic.  Results were manually entered into a second database.

3.7 Data analysis

Means, medians and ranges of variables were calculated using Microsoft Office 2007 Excel.  For the interviews conducted with the professional nurses, themes were identified. 

3.8 Reliability and validity of the study

Validity: Complete antenatal records were available for 305 out of 335 women who fulfilled the inclusion criteria for the study.  Thirty women had either left their antenatal cards at home when they came to the hospital in labour or their cards had been lost during the course of their admission.  The researcher transferred the data from the antenatal cards or from the hospital records in cases of missing antenatal cards herself so that she could ensure that the antenatal data was correctly and meticulously transferred onto the standardized forms.

Reliability: Standardized data collection forms were used (Appendix 2) giving test stability as it simply required facts from the antenatal cards to be transferred onto the standardized forms.  There was consistency in test administration and scoring as this was done by one person (the researcher).  Using one researcher to collect the data improves reliability further.  This was the same researcher who cleaned the databases.  

The standardized questionnaire administered to the clinic sisters helped ensure that in their perception of the problems if they were interviewed again during the same period would be consistent.

Generalisability:  the questionnaires are generalisable to other districts and provinces in South Africa as every district could be assessed for compliance with the national guidelines for antenatal screening and compared using the tools created for this study.  However the results of this study reflect systematic problems with health systems in Acornhoek specifically and are therefore not necessarily generalisable, although other districts may have similar types of challenges.

Study limitations:  it was difficult to get reliable results of the VCT conducted at the clinics given the coding system utilized by the clinics for recording results.
3.9 Bias 
Systematic bias:  The study was a cross sectional study design therefore it could pick up and emphasise problems that were temporary and present only during that period - not necessarily reflective of the year as a whole.  For example an experienced sister may have been on leave at one of the clinics, equipment may have been temporarily out of stock, there may have been ad hoc problems in the laboratory or with transport during that specific time period etc.  This potential problem was partially minimised by conducting the study in 15 clinics as women who had attended any of fifteen different clinics had the potential to be included; therefore a good spread of different problems should be evident.

Recall bias:  Although the study period was only one month in duration, it was looking back retrospectively on the previous 4 to 5 months (i.e. the time period between the women’s booking visit and their delivery) so the study was picking up issues representing the previous 4 to 5 months, not just the one month period of the study.  Despite the short study period, 428 women were interviewed and 335 were included in the study.  A cross-sectional study design was also the most feasible way of doing the study given the resources available.  The clinic nurses interviewed may have focused on current or temporary problems which may not have been reflective of the service overall.  The questionnaire for the clinic sisters was designed to get a good overall picture for the previous 12 month period.

Selection bias:  Women who attended antenatal clinics in the Acornhoek district but who did not deliver at Tintswalo Hospital (estimated as being less than 10%) were not included in the study, resulting in a degree of selection bias.  Given the limited resources it would have been very difficult to follow these patients up in the community, however it is unlikely that many would have been lost as the survey conducted prior to the study showed that most delivered in hospital

Women who had spontaneous and induced abortions before 20 weeks gestation were also not included in the study.  These women may have had increased incidences of undiscovered and/or untreated HIV, syphilis or anaemia so had the study primarily been looking at the incidence and complications of those conditions, this exclusion would have added additional bias.  However, the purpose of this study was to evaluate the implementation of the national guidelines for antenatal screening, not necessarily the consequences of no antenatal care.  In addition, most of the women in our area tend to book late for antenatal care, i.e. after 20 weeks gestation, so it is likely that most of these women would have been excluded anyway based on not having attended an antenatal clinic. 

3.10 Ethical considerations
Prior to the study the following was done

· Permission from the CEO of Tintswalo hospital was obtained.

· Approval from the Departmental Research Committee of Family Medicine and PHC at the University of Limpopo 

· Approval from the Research, Ethics and Publication Committee at the University of Limpopo.  Clearance certificate number MP76/2005.

· Approval from the Limpopo Province Research Ethics Committee.

The researcher obtained verbal permission from the matron in charge of the Obstetrics Department, the sister in charge of the postnatal wards and the doctor in charge of the Obstetrics Department at Tintswalo hospital.  Thereafter the researcher approached participants fulfilling the inclusion criteria in the postnatal wards at Tintswalo Hospital and obtained consent from every participant using the University of Limpopo Consent form.
Confidentiality and anonymity of the participants was assured by group analysis of the data obtained.

CHAPTER 4:  RESULTS

Benchmarks of the national guidelines on antenatal care 
Instructions for antenatal screening for syphilis, anaemia, Rhesus disorders and GPH are clearly laid out in the Guidelines for Maternity Care. 

· It is recommended that blood pressure and urine dipsticks are checked at every visit to the antenatal clinic so that early signs of GPH are detected in order to facilitate timeous referral to a larger centre for further management.  
· A list of "essential screening investigations" to be done during the client's first visit to the antenatal clinic is provided.  These include: 

1) Syphilis serology using a rapid card test,  

2) Rhesus blood group using a rapid card test, 

3) Haemoglobin level using a portable haemoglobinometer or copper sulphate test, 

4) HIV serology following principles of voluntary counselling and testing (VCT) and 

5) Urine dipstick for protein and glucose.  

It is also recommended that haemoglobin levels are rechecked at 28 and 36 weeks in all clients and that syphilis serology is rechecked at 36 weeks if it was negative before 20 weeks.  

It is stated that these tests can all be performed "on site", by appropriately trained staff so that the results are known before the end of the first visit and can be acted on immediately if necessary.  If this is not happening, arrangements should be made to order the necessary kits and equipment and train staff to perform the tests (Department of Health, 2002).  The guidelines were distributed in the Acornhoek district in May 2001 with the stated intention that they be implemented throughout South Africa by 2002.    

A total of 428 questionnaires were filled out altogether during the month of November 2005.  These questionnaires were administered to determine the current status of antenatal screening for syphilis, HIV, anaemia, Rhesus disorders and GPH at the antenatal clinics referring to Tintswalo Hospital.  Eighty seven women received their antenatal care at clinics from other districts and 6 women were unbooked – these 93 women were all excluded from the study, leaving a total of 335 women in the study.  



Figure 1.  Women included in and excluded from the study

Figure 2 represents the distribution of antenatal clinics attended by women who delivered at Tintswalo in November 2005.
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Figure 2.  Distribution of antenatal clinics attended by women delivering at Tintswalo
One clinic was represented by as few as 8 women who delivered that month while another was represented by over 70 women.  On average, each clinic was represented by 22 women, though the median was 18.
4.1  DEMOGRAPHIC CHARACTERISTICS

Table I.  Age vs Marital Status 

	AGE
	Single
	Married
	Unknown
	Total (%)

	<20 yrs
	103 
	5
	1
	109 (32.5%)

	20-29 yrs
	94
	52
	0
	146 (43.6%)

	30-39 yrs
	26
	43
	1
	70 (20.9%)

	>40 yrs
	5
	4
	0
	9 (2.7%)

	Unknown
	1
	0
	0
	1 (0.3%)

	TOTAL
	229 (68.4%)
	104 (31%)
	2 (0.6%)
	335 


Over 30% were teenage mothers, nearly 45% were in their twenties and about 20% were in their thirties.

68.4% of the women were single in terms of marital status, however 94.5% of the teenage mothers were single vs 37.1% of the women over 30.

4.2 OBSTETRIC INFORMATION 

Table II.  Age and Parity of participants
	AGE
	Para 0
	Para 1
	Para 2
	Para 3
	Para>3
	Unknown
	TOTAL

	<20 yrs
	100
	8
	0
	0
	0
	1
	109

	20-29 yrs
	59
	58
	24
	4
	0
	1
	146

	30-39 yrs
	2
	10
	16
	19
	23
	0
	70

	>40 yrs
	1
	0
	1
	0
	7
	0
	9

	Unknown
	1
	0
	0
	0
	0
	0
	1

	TOTAL
	163 (48.7%)
	76 (22.7%)
	41 (12.2%)
	23 (6.9%)
	30 (9%)
	2 (0.6%)
	335


48.7% of the women were primigravida and only 9% were grand multipara; however 61.3% of the primigravida were teenagers.  All the grand multipara were 30 years or older. 

Teenage mothers made up 32.5% of the women in the study.  Eight (7.3%) of the teenage mothers were having their second pregnancy while the rest were primigravida.  

Table III.  Age and Gestational Age at 1st visit

	AGE
	1st visit <20 wks
	1st visit ≥20wks
	1st visit unknown GA
	TOTAL

	<20 yrs
	30
	74
	5
	109

	20-29 yrs
	44
	97
	5
	146

	30-39 yrs
	18
	50
	2
	70

	>40 yrs
	1
	8
	0
	9

	Unknown
	0
	1
	0
	1

	TOTAL
	93 (27.8%)
	230 (68.7%)
	12 (3.6%)
	335


Mean booking visit was at 23.4 weeks (Median = 22.9 weeks).  The 25th percentile was 19.3 weeks, 75th percentile was 27.1 weeks

27.8% of women booked before 20 weeks.  There was minimal variation with age.

Teenage mothers were 32.5% of the study.  Thirty (27.5%) of them booked before 20 weeks which compares favourably with the overall booking before 20 weeks of 27.8%.  Eight (7.3%) of the teenage mothers were having their second pregnancies while the rest were primigravida.  One hundred and three (94.5%) were single mothers compared to 68.4% for all age groups being single mothers.

Table IV.  Gestational age at 1st visit vs Gestational age when blood was taken

	
	1st VISIT
	RPR TAKEN
	HB TAKEN
	RH TAKEN

	< 20 wks
	93 (27.8%)
	53 (17.9%)
	53 (18%)
	45 (17.7%)

	≥ 20 wks
	230 (68.7%)
	221 (74.7%)
	219 (74.2%)
	189 (74.4%)

	Unknown
	12 (3.6%)
	22 (7.4%)
	23 (7.8%)
	20 (7.9%)

	TOTAL
	335
	296
	295
	254


Blood was not always taken at the booking visit and was taken later on in the pregnancy as despite 27.8% of women being booked before 20 weeks, only 17.7%  had their booking blood tests done before 20 weeks.  Date of VCT was not recorded on the ANC cards therefore gestational age when VCT was done could not be determined.  

4.3 DATA FROM ANTENATAL CARDS  
4.3.1 Results of antenatal screening for all clinics
Table V.  Frequency table of women who were screened for syphilis, anaemia, Rhesus disorders and HIV.

	
	RPR
	HB
	RH
	VCT

	DONE
	287(85.7%)
	284 (84.8%)
	244 (72.8%)
	215 (64.2%)

	NOT DONE
	39 (11.6%)
	41 (12.2%)
	81 (24.2%)
	113 (33.7%)

	UNKNOWN
	9 (2.7%)
	10 (3%)
	10 (3%)
	7 (2.1%)

	TOTAL
	335
	335
	335
	335


Table V represents the number of women who had blood taken to screen for syphilis, anaemia, Rhesus disorder and HIV during the course of their antenatal care at the clinics referring to Tintswalo Hospital.  

Blood should be taken from every pregnant woman at her first booking visit for ANC.  More women have blood taken for RPR (85.7%) and Haemoglobin (84.8%) than for Rhesus status (72.8%), although all these tests can be requested from the same single sample of blood.  Screening for HIV, which requires counselling by a trained counsellor, is done less frequently (64.2%) than the other screening tests.

Table VI.  Women screened for Gestational Proteinuric Hypertension (GPH).

	
	BP
	URINE

	Checked at every visit
	287 (85.7%)
	230 (68.7%)

	Not done at one or more visits
	37 (11.0%)
	94 (28.1%)

	Unknown
	11 (3.3%)
	11 (3.3%)

	TOTAL
	335
	335


Table VI compares the overall performance of the clinics checking their clients’ blood pressure and urine at every ANC visit.  Although 85.7% (287/335) of women had their blood pressure checked at every antenatal visit, only 68.7% (230/335) of women had their urine checked at every visit.

Table VII.  Women without results of antenatal screening blood tests

	
	RPR
	Haemoglobin
	Rhesus

	Incidence of no results by time of delivery 
	17.8%
	17.6%
	18.9%

	Incidence of no results by time of delivery despite at least one further antenatal visit
	14.8%
	14.6%
	15.7%


All these women would have had their blood results by the time of delivery had on site testing been done.  Results were often not available despite at least one or more further antenatal visits to collect the results.

4.3.2  Comparison of each clinic’s performance of antenatal screening

The bar chart below compares each clinic’s performance with regard to taking blood to screen for syphilis, anaemia, Rhesus disorders and HIV.  

[image: image2.png]120.00%

100.00%

80.00%

60.00%

40.00%

20.00%

H VDRLdone

B HB done

1 RH done

B VCT done





Figure 3. Comparison of each clinic’s performance regarding screening for syphilis, anaemia, Rhesus disorders and HIV.
Although blood should all have been taken at the same time, at many clinics it was clear that screening was not done for all the above conditions.  Some clinics performed poorly for all the screening tests (Arthur’s Seat, Casteel, Moreipuso, Murhotso), while others screened better for some conditions compared to others (Hluvukani, Islington, Ludlow where Rhesus disorders are screened for significantly less frequently than syphilis and anaemia, despite the fact that these should be requested from the same sample of blood).  Screening for HIV was done significantly less than for other conditions at some clinics (Buffelshoek, Dingledale, Hluvukani, Moreipuso and Welverdiend) though interestingly at one clinic, Zoeknog, HIV was screened for more than the other conditions.  Arthur’s Seat, Casteel, Moreipuso and Murhotso had the poorest performance for screening for syphilis, anaemia, Rhesus disorders and HIV overall.

The bar chart below compares each clinic’s incidence of having no record of results of the blood screening tests that they had sent to the hospital laboratory.
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Figure 4. Comparison of each clinic’s incidence of their clients having no results of antenatal screening blood tests by the time of delivery.
  Some of the women did not present to the clinic after having bloods taken which may also account for some of the “no results” reports.  On site testing would have resulted in this graph showing zero for “no results” for every clinic.
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Figure 5.  Incidence of no results by the time of delivery despite client attending ANC at least one more time after bloods were taken.

Arthur’s Seat, Casteel, Moreipuso, Murhotso and Tintswalo had the highest incidences of having no results for their patients by the time of delivery despite at least one more visit for ANC after the blood was taken.

Figure 6 compares each clinic’s performance with regards to screening for GPH at every antenatal visit.
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Figure 6.   Comparison of the proportion of antenatal clients at each clinic who had their BP and urine checked at every antenatal visit.

Some clinics’ performance was 100% while other clinics did not check blood pressures or urine at every ANC visit of more than 50% of their patients.  Dingledale, Gottenberg, Ludlow, Murhotso and Zoeknog had the lowest levels of being able to consistently screen for GPH.

4.3.3  RPR, Haemoglobin and Rhesus Results
Table VIII.  RPR results
	RPR RESULTS
	NON-REACTIVE
	REACTIVE

	All Clinics
	232 (98.3%)
	4 (1.7%)


Of the 287 (85.7%) women who had blood taken for RPR, 236 (82.2%) of these received their results by the time of delivery.  Of these women who received their results, 232 (98.3%), were non-reactive while only 4 (1.7%) were reactive.  The National HIV and Syphilis Prevalence Survey from 2006 found that 1.8% of pregnant women presenting at public antenatal care clinics had syphilis infection (Department of Health, 2007) therefore the study results are in keeping with the prevalence rates of syphilis reported for the rest of the country.

Table IX.  Prevalence of Rhesus negative women found at the clinics
	RHESUS RESULTS
	POSITIVE
	NEGATIVE

	All Clinics
	189 (95.5%)
	9 (4.5%)


Cottondale, Gottenberg, Hluvukani, Ludlow and Tintswalo all had women who were Rhesus negative attending their antenatal clinics.  Cottondale had a particularly high proportion of women who were Rhesus negative (4 out of 24 women tested).  Hluvukani, which only screened one of their seventeen antenatal clients for Rhesus disorders, found that one client to be Rhesus negative.

Table X.  Prevalence of anaemia amongst pregnant women at the clinics
	HB RESULTS
	≥11g/dl (not anaemic)
	10-10.9g/dl (mild anaemia)
	7-9.9g/dl (moderate anaemia)

	All Clinics
	122 (52.1%)
	62 (26.5%)
	50 (21.4%)


The mean haemoglobin level overall was 10.92g/dl (i.e. in the mild anaemia category), the median was 11.1g/dl, the 25th percentile was 10.1g/dl and the 75% percentile was 11.8g/dl.  No women with severe anaemia (<7g/dl) were identified.
Figure 7 compares different clinics’ rates of anaemia.
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Figure 7.  Comparison of clinics’ haemoglobin results
Casteel, Dingledale, Ludlow and Welverdiend had the highest levels of moderate anaemia (<10g/dl).  It would have been interesting to do iron studies for those women with moderate anaemia to find out whether the anaemia was predominantly due to anaemia of chronic disorders or whether it was due to iron deficiency anaemia so that appropriate further investigations and interventions could be done.
4.4 DATA FROM CLINIC QUESTIONNAIRES

4.4.1  Summary of table of results of the clinic questionnaires to identify challenges 

Table XI.  Accessibility of the clinics and district hospital   
	Distance from hospital
	<10km
	10-20km
	20-30km
	>30km

	
	3
	3
	4
	5

	Distance from tar road
	<1km
	1-5km
	5-10km
	>10km

	
	5
	5
	3
	2


Twelve of the 15 clinics were more than 10km from the hospital and 5 were more than 5km from the nearest tar road.  The WHO guidelines indicate that every person should live within 5km of a Primary Health Care clinic and most of the clinics in the Acornhoek area are within 10km of each other i.e. most people would have a Primary Health Care clinic within 5km of where they live.
Table XII.  Physical infrastructure of the clinics 
	BASIC INFRASTRUCTURE
	Always available
	Sometimes available
	Not available 

	Functional fridge – electric
	15/15 (100%)
	
	

	Functional fridge – gas
	
	
	15/15 (100%)

	Electricity for fridge
	9/15 (60%)
	6/15 (40%)
	

	Running water
	5/15 (33.33%)
	5/15 (33.33%)
	5/15 (33.33%)

	Midwife
	14/15 (93.33%)
	1/15 (6.67%)
	

	Functional telephone
	4/15 (26.67%)
	6/15 (40%)
	5/15 (33.33%)


Sixty percent of clinics had reliable electricity supply for their fridges, while only one third had reliable supply of running water (one third simply had no running water) and only just over one quarter had a reliable telephone (one third had no telephone available).
Table XIII.  Supplies and skills required for antenatal screening blood tests 
	EQUIPMENT FOR BLOOD
	Always available
	Sometimes available
	Not available 

	Needles
	7/15 (46.67%)
	8/15 (53.33%)
	

	Syringes
	9/15 (60%)
	6/15 (40%)
	

	EDTA tubes
	14/15 (93.33%)
	1/15 (6.67%)
	

	VCT counsellor
	14/15 (93.33%)
	1/15 (6.67%)
	

	Lab forms
	15/15 (100%)
	
	

	Hb meter
	11/15 (73.33%)
	1/15 (6.67%)
	3/15 (20%)

	Batteries for Hb meter
	2/15 (13.33%)
	6/15 (40%)
	7/15 (46.67%)


Needles and syringes were only consistently available in just under half and 60% of clinics respectively.
Table XIV.  Equipment and supplies required for screening for GPH
	EQUIPMENT FOR BP/URINE
	Always available
	Sometimes available
	Not available 

	Functional BP cuff
	7/15 (46.67%)
	8/15 (53.33%)
	

	Stethoscopes
	13/15 (86.67%)
	2/15 (13.33%)
	

	Urine dipsticks
	7/15 (46.67%)
	8/15 (53.33%)
	


More than half the clinics did not always have a functional BP cuff available or urine dipsticks consistently available.
Table XV.  Summary of issues related to laboratory support of clinics
	Specimens collected by lab
	Weekly
	2-3 X per week
	Daily

	
	7 (46.67%)
	7 (46.67%)
	1 (6.67%)

	Lab results
	Hand delivered at next visit
	Delivered later than next visit
	Phone for results

	
	13 (86.67%)
	1 (6.67%)
	1 (6.67%)

	Turnaround time
	<24hrs
	Within 1 week
	Within 2 weeks

	
	0
	14 (93.33%)
	1 (6.67%)

	If no results
	Phone lab for results
	Retake blood
	Wait and see till next visit

	
	9 (60%)
	3 (20%)
	3 (20%)


Approximately half the clinics had just had their laboratory courier services increased from once a week to twice or three times a week, which they said made an immense difference.
Table XVI.  Onsite testing 
	Onsite feasible
	Yes
	No
	
	

	
	13 (86.67%)
	2 (13.33%)
	
	

	Onsite testing done
	Hb
	VCT
	RPR
	Rh

	
	0 (11 clinics have HBmeters but only 2 have batteries for them
	15 (100%)
	4 (have kit don’t use)
	0


· The majority of clinic sisters felt that onsite testing was feasible and all clinics offered VCT onsite.  

· Rhesus tests were not done on site anywhere, 4 clinics had RPR kits however these were incomplete and the staff had been trained how to use them so none had been used.

· Haemoglobin was not checked at any of the clinics despite 11 of the 15 clinics having haemoglobinometers.  Only 2 of the clinics had batteries for the haemoglobinometers i.e. most of the haemoglobinometers were not functioning due to missing  batteries.
4.4.2  Summary of results of open questions from clinic questionnaires to identify challenges
4.4.2.1 If any of the items of equipment or stock needed for provision of antenatal screening is out of stock or not functioning, what do you do if nothing happens after reporting the matter to the CCLO?
Themes: 

· Passive response of some clinic staff to shortages - some clinics stop at simply reporting issues such as non-functioning essential equipment and interruption of essential supplies.  They accept that these items are not available and wait and see the matter will be resolved in the next financial year.

· Decentralisation to the clinics – previously the clinics were able to be assisted by the hospital when they ran out of supplies, however now they are supposed to be independent of the hospital, being run by the district so have lost the support they used to have from the hospital.

· Lack of communication infrastructure – lack of telephones are an additional challenge to swiftly resolving urgent problems.  Some clinics with no phones send “please call me”s to sisters at other clinics or to their medicine suppliers to ask for assistance as they do not have telephones at their clinics.

· Lack of official transport at clinics – some clinic sisters take the initiative to drive with their personal vehicles to borrow equipment or supplies from other clinics or hospitals.

· Limited assistance from CCLOs – clinics often have to contact relevant officials at district level directly for assistance if the problem is not resolved by their CCLO.

· Poor procurement systems (slow turnaround time) – clinic sisters usually end up buying batteries for essential equipment rather than waiting for months when they have ordered from the district 
4.4.2.2 What do you think are the advantages of onsite testing?
Themes:
· Results not always reaching patients when blood tests not done onsite.  Pregnant women do not always come back for their blood results when the tests are processed at a distant laboratory.

· Missed opportunities for treating conditions - pregnant women usually receive their antenatal screening blood results at their next visit which might be one month later resulting in unnecessary delays in starting treatment or investigating further.

· Off site testing results in additional costs for the pregnant women – they have the inconvenience and expense of additional trips back to the clinics at a later date for results. 

· Tests done off site lead to an increased risk of results getting lost.  This results in women sometimes delivering without results despite the antenatal screening bloods being taken.

4.4.2.3 Do you have any reservations about onsite testing?
Themes:
· Nurses concerned about the additional time onsite testing would take them.

· Nurses concerned about onsite testing being “beyond their scope” – they would be more comfortable if extensive training would be done eg how to interpret equivocal results. 

4.4.2.4  Do you have any other difficulties with antenatal screening for HIV, syphilis, anaemia, Rhesus disorders or GPH?

Themes:
· Long queues – some pregnant women leave the clinic before screening blood tests have been done.

· Clinic short staffed

· Difficulties managing patients identified via the screening tests as basic treatment (eg Ferrous sulphate) out of stock for several weeks

· Non-functioning essential equipment – difficult to repair or replace non-functioning equipment at short notice.

· Difficulties with new drug and dry stock (eg urine dipsticks) suppliers.  Previously supplied by Tintswalo pharmacy who they felt gave them a better service.

· RPR test kits delivered but were not complete.  The CCLOs who delivered the kits were not trained to use them, let alone the clinic staff therefore the kits could never be used.

· Interruption of supply of buffer required for HIV rapid tests

· No privacy for VCT.  Some of these clinics had very low rates of VCT as a result.
· No dedicated person eg lay counselor for VCT at some clinics. Some of these clinics would then refer all their clients for VCT to other clinics.
· Patients refusing to have an HIV test after counselling.
CHAPTER 5:  DISCUSSION

This study evaluated the implementation of the national guidelines for antenatal screening for HIV, syphilis, anaemia, rhesus disorders and gestational proteinuric hypertension at the antenatal clinics referring to Tintswalo Hospital, Acornhoek, Mpumalanga. 

5.1 Current status of antenatal screening for HIV, syphilis, anaemia, Rhesus disorders and GPH at the antenatal clinics referring to Tintswalo Hospital, Acornhoek. 

Nearly 80% of women who delivered at Tintswalo in November 2005 had received their antenatal care at clinics that normally refer to Tintswalo and could be included in the study.  Each clinic was represented by between 8 and 72 women with a median of 18 women and an average of 22 women.  Of these women, nearly 45% were in their twenties, 20% were in their thirties and over 30% were teenage mothers.  Overall nearly 70% were single, though 95% of the teenage mothers were single.  Nearly 50% of the women were primigravida, over 60% of whom were teenagers and only about 15% of the women had 3 or more children prior to their  delivery that month.  The incidence of single teenage mothers in the Acornhoek area is quite significant.  

The national guidelines for maternity care recommend that the “essential screening investigations” (for HIV, syphilis, anaemia and rhesus disorders) are done at the first antenatal visit, preferably with on-site tests.

Although only one antenatal visit is required for antenatal screening bloods to be collected, not all women had their antenatal screening blood tests done, despite their pregnancies being “booked”.    Two hundred and eighty seven (85.7%) women had blood taken for RPR and 284 (84.8%) had blood taken for haemoglobin, however only 244 (72.8%) had blood taken for Rhesus factor and only 215 (64.2%) had VCT (though it must be remembered that this was the number of women who received pre-test counselling - not all these women agreed to HIV testing).

Therefore this study found that in the study area syphilis and anaemia were not screened for in about 15% of women presenting for antenatal care at the clinics, while Rhesus tests were not done on more than 25% of women and more than 35% were not offered VCT.  This is in contrast to the national guidelines for antenatal screening where ideally 100% of pregnant women should be screened for these conditions.  Most studies look at prevalence of these conditions amongst those pregnant women screened rather than at the prevalence of screening for these conditions amongst pregnant women, however these results for the prevalence of antenatal screening compare favourably with other third world countries such as Mozambique which managed to increase its antenatal screening for syphilis in some provinces from 5% in 1992 to between 60 and 95% after 1999 (Gloyd et al., 2007) and Tanzania where 58% of pregnant women in a rural district were not checked for anaemia (Urassa et al., 2002). 

Although over 27% of the women booked before 20 weeks, only about 18% had their antenatal screening blood tests taken before 20 weeks i.e. not all women who had screening  of blood tests done had these tests done at their first visit.  Reasons for this are discussed in part two of the discussion.

Syphilis serology is meant to be repeated at 36 weeks if it was negative before 20 weeks but this was never done.  Haemoglobin is meant to be rechecked at 28 and 36 weeks but this was also never done (this was only done for one client who had a particularly low haemoglobin at her first visit).  This part of the national guidelines does not seem to have been well understood at the antenatal clinics, which is why it has not been done.

Effective screening requires not only the blood to be taken but also results to be available so that the appropriate intervention can be carried out.  Approximately 18% of women had no results of their antenatal blood tests that had been taken, even by the time of their delivery, let alone on their first antenatal visit or by the time of their next visit.  Perhaps the specimens were lost en route to or in the laboratory, perhaps there was a backlog in the laboratory, perhaps the results got lost en route to or in the clinic or perhaps the results just weren’t written on the patient retained antenatal card.  This is an indication of the problems in getting results back to the patients when the blood tests are processed off site.  When the percentage of women having no results was corrected for those who did not come for further antenatal visits, the percentage did drop to approximately 15% but this is still too high and would have been completely prevented had on site testing been done.  Administrative problems in obtaining syphilis results has been identified as one of the immediately remedial avoidable factors leading to perinatal deaths (Pattinson et al., 1995).  There have been many studies looking at the cost-effectiveness of onsite testing as a means of earlier diagnosis and treatment of syphilis in pregnant women as discussed in chapter two in the literature review. 

The 1.7% prevalence of syphilis in Acornhoek is lower than the national antenatal syphilis prevalence of 2.7% in 2005 (Department of Health, 2007), however it is higher than the prevalence in Limpopo at that time (1.1%) but lower than the prevalence in Mpumalanga at that time (2.9%).  Acornhoek falls on the boundary of these two provinces and until 2005 was part of Limpopo but since 2006 has been part of Mpumalanga.  

Screening for gestational proteinuric hypertension requires blood pressure to be checked at every visit as well as urine dipstick tests to be done at every visit but nearly 15% of women did not have their blood pressure checked at every visit and over 30% did not have urine dipstick tests done at every visit.

In summary, the study showed that the antenatal screening for HIV, syphilis, anaemia, Rhesus disorders and GPH at the antenatal clinics referring to Tintswalo Hospital was only partially done in accordance with the national guidelines for antenatal screening.

5.2 Challenges preventing the effective implementation of the national guidelines for antenatal screening at the antenatal clinics referring to Tintswalo Hospital, Acornhoek.
Most studies simply cite “administrative problems” (Fonn, 1996, Saloojee et al., 2004, Schmid, 2004)affecting the effective implementation of but few cite the details of the complexities involved in the problems related to the provision of antenatal care, particularly in rural areas.

There was considerable variation between the clinics in their implementation of the national guidelines for antenatal screening with some clinics performing poorly for all screening tests, others performing better for some screening tests and significantly worse for other screening tests.  

Variation in knowledge of antenatal screening requirements

Perhaps some of the clinic staff is not aware of what tests are required for antenatal screening.  The RPR, Hb and Rhesus tests are done from the same sample of blood.  Although most clinics had similar rates of testing for syphilis and anaemia and Rhesus disorders, three clinics in particular (Hluvukani, Islington and Ludlow) had markedly lower screening rates for Rhesus disorders.  Some of the clinic staff at these clinics may have been unaware that they should be requesting for the blood specimens from antenatal patients to be tested for Rhesus disorders as well.  Perhaps the awareness of Rhesus disorders is much lower and the clinic staff thought that Rhesus disorders were not a serious problem in the community that needed screening for.  There is more knowledge and awareness of the management of STIs such as syphilis and HIV, and anaemia as these conditions are generally given more attention than Rhesus disorders.  Unlike Rhesus disorders, the other conditions are also relevant for non-pregnant patients, hence the increased awareness about those conditions compared to Rhesus disorders.  Knowledge of how to correctly manage a pregnant woman with a Rhesus negative result (i.e. which further blood tests to collect and whether or not to give anti-D) is possibly also lower than the levels of knowledge how to manage RPR reactive or anaemic women (which simply involves giving a series of Bicillin injections or ferrous sulphate and retesting the blood at a later stage).  Perhaps the clinic might have felt that there was no point in testing for Rhesus disorders if they were not sure how to manage a Rhesus negative patient.   

Barriers to HIV testing

It was not surprising to find that the levels of screening for HIV were much lower than screening for syphilis, anaemia and Rhesus disorders.  Some clinics had very good rates of VCT provision (interestingly one clinic, Zoeknog, tested more pregnant women for HIV than for syphilis, anaemia and Rhesus disorders!) while other clinics had extremely low rates of VCT provision (Buffelshoek, Dingledale, Gottenberg, Hluvukani, Moreipuso and Welverdiend), markedly lower than their screening rates for syphilis, anaemia and Rhesus disorders.  This disparity shows that VCT services vary a great deal between clinics.    

Counselor required:  Screening for syphilis, anaemia and Rhesus disorders simply required a blood specimen to be drawn, however, screening for HIV required a counselor to be available to counsel the women.  There was a limit how many patients that counselor could counsel in one day and how long the women were prepared to wait for the counselor for their turn to be counseled if the counselor was busy. 

Reasons for a variation in VCT provision between clinics could be related to whether the VCT counselor was a specific person whose only task was VCT, or whether the VCT counselor was also one of the professional nurses who had to attend to patients as well as do VCT.  If the latter was the case, VCT may well be sacrificed by the professional nurses on busy days resulting in missed opportunities for women to receive VCT.  All of the clinics reported that they had more than one member of staff who was trained to do VCT, however at least two clinics did not have a full time VCT counselor and three had only received a full time VCT counselor in the few weeks preceding the study (including Dingledale which had sent their clients to other clinics for VCT before the VCT counselor started which probably contributed to their low levels of VCT provision).  Buffelshoek, which also had very low levels of VCT provision, did not have a fulltime VCT counselor and relied on one of the senior clinic sisters who was responsible for consulting patients to do the VCT when she had time.  Clinics where a full time VCT counselor had recently been appointed commented what a difference it had made having someone dedicated to VCT fulltime at the clinic.

VCT vs opt-out testing:  Although women could still refuse to be tested for HIV, they should all have been provided with counselling to allow them to make an informed decision whether or not to test.  At this stage VCT is practiced which means that both the counselling and the testing is voluntary, as opposed to provider driven counselling and voluntary testing where the provider recommends counselling, after which the patient can make an informed decision whether or not to be tested.  

Availability of private room for VCT:  Buffelshoek, Dingledale and Hluvukani all reported that they had no spare room to provide privacy for VCT.  These clinics had the 4th lowest, 3rd lowest and lowest rates of VCT overall.  Although space is at a premium at the clinics, this may also be an excuse reflecting reluctance on the part of the nurses to ensure that VCT is offered as there are cottages that are used to house nurses within the grounds of every clinic that are empty during the day and can provide privacy for VCT if there is willingness to provide the service. 

Clinic staff attitudes towards HIV and VCT:   Some nurses may not encourage women to go for VCT if they do not know their own status or are afraid of the test themselves or feel that people should not have to know their status.  The rate of uptake of VCT is likely to be influenced by how enthusiastic the health care provider is about encouraging the patient to have VCT.

Coding issues:  The downward trend of national syphilis prevalence amongst pregnant women in South Africa has been inversely proportional to the upward trend of HIV prevalence in the same group (Department of Health, 2007).  Unfortunately it was not possible to assess the prevalence of HIV amongst the women who had had VCT in the study due to the coding system which relies on the pregnant women’s mother’s names.  There is no written record on the file of the result, a verbal result is unreliable and when attempts to decode the result using the pregnant women’s mother’s name, it was found that the reports of the results were invalid i.e. different names for the mother were given to the health care worker at the time of counselling and at any later stage when the mother’s name was asked for for the purposes of verifying the HIV status.  Thus VCT was useful for information purposes for the patient when they were told their result but as the coding system prevented any health care workers from reliably accessing an accurate result, HIV positive women could not be identified  and these women could not benefit from PMTCT unless they were proactive about seeking it.
Erratic availability of HIV test kit components:  One clinic reported that they had run out of the buffer for the HIV rapid kits previously, however they could have sent their clients’ blood to the laboratory for an HIV Elisa test while the buffer was out of stock after having done the pre-test counselling.

Political climate surrounding HIV/ARVs:  The study was done in 2005 when ARVs had only just been introduced i.e. there were very few people on ARVs therefore few people knew anyone on ARVs.  There may still have been some suspicion about ARVs after the mixed messages about ARVs that the population had been receiving from the political leadership in the years leading up to the eventual introduction of ARVs in 2005.  This may have contributed to some clinic staff not enthusiastically encouraging pregnant women to have VCT, as well as pregnant women still being fearful of VCT.

Poor infrastructure

Forty percent of the clinics did not have a reliable electricity supply for their electric fridges, two thirds did not have a reliable supply of running water and nearly three quarters did not have a reliable telephone connection.  These are indicators of the poor infrastructure and rural setting of these clinics.  In 2003, the National Primary Health Care Facilities survey found that 40% of all PHC facilities had had interruptions in electricity supply during the previous month.  Twenty percent of all PHC facilities nationally had been without water at some point in the previous month, however, 33% of PHC facilities in Limpopo had been without water in the previous month and 50% of PHC facilities in Mpumalanga had been without water in the previous month.   This survey also showed that approximately 50% of PHC facilities in Limpopo and Mpumalanga had experienced interruptions in their telephone connection in the previous month, compared to 33% of all PHC facilities nationally (Reagon et al, 2004).
Access:  Only 3 of the 15 antenatal clinics were situated within 10km of the hospital – 5 of which were more than 30km from the hospital.  Five of the clinics had to travel on more than 5km of dirt road before reaching a tar road to the hospital.  Access to Primary Health Care facilities has been defined as “living within 5km of a clinic” (Dept of Health, 2000)  

Electricity supply:  The erratic electricity supply results in some clinics being unable to take blood on any day except the morning the laboratory transport comes as without a working fridge they cannot store the blood overnight until the laboratory transport next arrives.  This results in many missed opportunities for antenatal screening.  Available electricity is one of the core standards for PHC clinics (Dept of Health, 2000)

Telecommunication:  The non-existant or unreliable telephone connection is a barrier to following up results and efficient and effective problem solving as it is difficult to immediately telephonically report and follow up any problems the clinics may be experiencing.  Some clinic sisters based at clinics without telephones formed agreements with sisters at nearby clinics with phones to phone them back when they sent a “please call me”.  They would then ask that clinic to phone on their behalf to the laboratory, the distrist office or the pharmaceutical supplier, Amalgamated.  Some clinic sisters even had an arrangement with one of the employees at Amalgamated to phone them back if they sent through a “please call me”.  “A reliable means of communication (two-way radio or telephone)” is one of the core standards for PHC clinics (Dept of Health, 2000).
Official clinic vehicles:  The clinics did not have access to official vehicles so if they needed to borrow equipment or supplies from other clinics or the hospital, clinic sisters who had a personal vehicle would have to use their personal vehicle to fetch these items.
High patient: staff ratio:  The clinic sisters reported that some patients were not happy to wait for their antenatal screening tests to be done due to the long queues.

Equipment and supply problems

Needles and syringes:  Needles were not always available at over half the clinics interviewed, while syringes were not always available at 40% of the clinics interviewed.  This would be a significant challenge preventing the effective implementation of the national guidelines for antenatal screening as without needles and syringes it would not be possible to take blood specimens to send to the laboratory. If syringes were unavailable but needles were available, on site testing may still have been possible if only fingerprick samples were required.  Equipment for taking blood is one of the core standards for equipment for PHC clinics. (Dept of Health, 2000)  

Sphygmomanometer and urine dipsticks:  Two hundred and eighty seven (85.7%) of clients had their blood pressure checked at every antenatal visit while only two hundred and thirty (68.7%) had their urine checked at every antenatal visit (see Table 2 and Figure 3, p 45).  Again this varied from clinic to clinic and depended on the availability of a functional sphygmomanometer and the availability of urine dipsticks.  Only three of the 15 clinics (two peripheral clinics and the hospital clinic) had both a consistently functioning sphygmomanometer as well as a consistent supply of urine dipsticks.  Some clinics had been out of stock of urine dipsticks for one to three months at a time while others had been out of stock of urine dipsticks for one to two weeks at a time.  This does not compare favourably with the average availability of BP apparatus in PHC clinics nationally which was 98% in 2003 (Reagon et al, 2004). 

As screening for gestational proteinuric hypertension requires that the pregnant women’s blood pressures and urine dipstick tests are checked at every visit, this would not have been possible when the blood pressure cuffs at the clinics were not working and the urine dipsticks were out of stock.  This results in many missed opportunities for timeously diagnosing and actively managing gestational proteinuric hypertension.  Blood pressure machines with appropriate cuffs and stethoscopes as well as urine dipsticks are some of the core standards for equipment at PHC clinics (Dept of Health, 2000).

Laboratory support
Frequency of laboratory transport:  About half the clinics had just had their laboratory transport services increased from once a week to two or three times a week.  They reported that this had made an immense difference as the pregnant women had a much increased chance of being assessed at the clinic on a day when the laboratory transport was servicing the clinic.  There is a belief at the clinics that the blood should go to the laboratory on the same day that it has been taken.  Therefore if a woman came for her booking visit on a day that there was no laboratory transport, or after the transport had left that day, the clinic staff would often not take her blood that visit.  Instead they would tell her to return to the clinic before a certain time on a particular day for her booking bloods to be taken.  There was a chance that she might come for her follow-up visit on the wrong day for the laboratory transport again, which would result in further delays in her booking bloods being taken.

Results: Some women never returned for results if the blood tests were done off site resulting in the results only being returned to the clinic after at least a week.  If the women did return for results, they sometimes found that their results (or the specimens) had been lost or had not been returned resulting in some of these women delivering without ever receiving their blood results. Repeated avoidable visits to the clinic for results meant that these women had to incur extra transport costs. The lack of results resulted in missed opportunities for treating the conditions that were being screened for, with implications for the mother and/or the fetus.

There was a great variation in incidence of no results by the time of delivery between the clinics, especially those clinics sending their blood tests to the Tintswalo laboratory as opposed to those clinics that sent their blood tests to the Mapulaneng laboratory.   

Onsite testing challenges
Although the majority of clinic sisters interviewed felt that on site testing was feasible, none of the clinics were doing on site testing for anything except VCT.  
Equipment and training required for onsite testing:  Most of the clinics had haemoglobinometers but none of them were used as most clinics did not have batteries for the haemoglobinometers while others lacked glass slides or haemolysing sticks.  As they were not routinely used as a result of having missing pieces most of the time, the reintroduction of their use would have to be actively campaigned with in service training etc.  RPR testing kits had been delivered to four of the clinics.  They dutifully stored the kits in their fridges but as they had never been trained how to use them, they were not using them.  Not even the clinic supervisors (CCLOs) had been trained how to use them so could not advise the clinics either nor check the test kits.  Some of the sisters had attempted to figure out how to use them but, on reading the instructions, they found that crucial pieces of equipment (the instructions specified the use of a centrifuge) and parts of the test kit had not been delivered i.e. they were incomplete.  This illustrates the need for proper training of staff at all levels to use new tests or equipment instead of merely delivering parts of the test or equipment and expect testing to happen immediately without providing any follow up or support.  Some of the clinic sisters did voice concerns about the introduction of onsite testing particularly regarding the extra time it might take them and that doing the tests was “beyond their scope”.  Some were concerned about correctly interpreting equivocal results.
Poor support from the district

Decentralisation from the hospital to the district:  The clinics previously fell under the control of the hospital, and were easily able to access support from the hospital when required.  However, when the district took over the running of the clinics, they lost the support they had had from the hospital.

Limited assistance from the clinic supervisors (CCLOs):  Clinic sisters would often have to appeal directly to the district for help when the CCLOs were unable to help them.

Poor procurement systems:  The turnaround time for orders was very slow and was often only processed once a year.  It was therefore not easy to get items that were broken quickly replaced.
Passive response to problem solving

Some of the clinic sisters’ response to problem solving was to report the problem (for example non-functioning essential equipment or interruption of essential supplies) to their clinic supervisor (the CCLO) and possibly to report it in their monthly written report but if the issue was not resolved after this, no further steps were taken.  They would accept that these items were not available and would hope that the problem would be resolved by the district the next financial year.  

This was in contrast to other clinic’s sisters who were proactive about taking matters into their own hands by reporting problems directly to the relevant officials in the district office, driving in their personal vehicles to other clinics or the hospital to borrow supplies, buying supplies such as batteries out of their own pocket (with no hope of being reimbursed) and using their personal cell phones to attempt to solve problems if their clinic did not have a functional telephone.

CHAPTER 6:  CONCLUSIONS AND RECOMMENDATIONS
6.1 Conclusions

The null hypothesis that antenatal screening in the Acornhoek district was conducted in accordance with the South African national guidelines for antenatal care was disproved as the study showed that antenatal screening in accordance with the national guidelines for antenatal screening was only partially achieved due to various challenges experienced in the district.

The aim of the study to evaluate the implementation of the national guidelines for antenatal screening in the clinics referring to Tintswalo Hospital, Acornhoek was achieved.

The objectives of the study, which were to determine the current status of antenatal screening for HIV, syphilis, anaemia, Rhesus disorders and GPH at the antenatal clinics referring to Tintswalo and to identify the challenges preventing the effective implementation of the national guidelines for antenatal screening at the clinics referring to Tintswalo were achieved.
Despite the majority of women receiving antenatal care, not all of them were screened for HIV, syphilis, anaemia, Rhesus disorders and GPH.  Of those who had screening blood tests, not all received their results by the time of delivery.  

Challenges preventing the effective implementation of the national guidelines for antenatal screening included variation in knowledge of antenatal screening requirements between clinic staff, non-availability of full time VCT counselors at some clinics, non-availability of a private room for VCT at some clinics, erratic availability of essential equipment and supplies required for antenatal screening tests, erratic availability of telecommunications to report on and follow up on problems experienced at the clinics, high patient:staff ratio, laboratory transport of specimens not being available on a daily basis, delay in receiving or loss of results of blood tests sent to the laboratory, onsite testing for syphilis, anaemia and Rhesus disorders not yet rolled out to the clinics and limited assistance from the district and the hospital when critical supplies or equipment not available with no systems in place for urgent replacement of such supplies or equipment. 
6.2 Recommendations
· Clinic staff should receive in-service training on the importance of screening for syphilis, anaemia, Rhesus disorders and HIV, when these tests should be repeated, as well as on the management of pregnant women with syphilis, anaemia, Rhesus disorders and HIV.

· VCT counselors should be allocated to every antenatal clinic 

· Venues for VCT within the clinic grounds should also be identified to overcome the barrier of “no space”.  Some centres in other areas have erected wooden “Wendy Houses” or “Zozo” huts for the purposes of VCT as a quick low cost option.

· Provider driven counselling and testing for HIV should be implemented to improve the provision of PMTCT and to prevent avoidable deaths from HIV.  It is hoped that with provider driven counselling and voluntary testing patients will be able to make a more informed decision whether or not to test and that hopefully testing rates will be higher.

· “Know your status campaign”:  Many clinic staff (including VCT counselors) are unwilling to undergo VCT themselves as they are afraid to know their status.  Every VCT counselor (as well as all staff members) should be encouraged to know their status before being employed to do VCT as it is less likely that they will be successful in encouraging other people to test for HIV if they do not think it is critical to know their own HIV status.

· All clinics should have reliable telecommunications.  The district should negotiate with Telkom to repair broken telephone lines and in the meantime should provide the clinics with cellphones to enable them to report and follow up on problems they were experiencing.

· The number of professional nurses at every clinic should be increased 

· The laboratory should give the clinics an information sheet about the proper storage of blood if it does not go to the laboratory the same day (i.e. put it in the fridge, as long it is collected by the transport within x hours of being taken)

· The clinics should be asked to request “antenatal screen” for the blood specimens, which would allow the laboratory to automatically do RPR, Haemoglobin and Rhesus tests on all antenatal specimens from the booking visit. 

· The laboratory transport should be increased to five days a week (this has since been implemented).

· On-site kits should be provided for all the antenatal screening tests (RPR, Haemoglobin, Rhesus and HIV) with in-service training provided on-site to ensure that all staff understood how to use the kits correctly and that everything was in place to do the tests.

· Clinics should be audited monthly for critical supplies and equipment for antenatal screening tests  

· There should be a system whereby the clinics can alert their CCLO immediately they run out of essential equipment and supplies.

· The CCLOs should contact other clinics to see which ones had spare supplies of critical supplies and equipment for antenatal screening tests to assist clinics that had run out.  Alternatively they should arrange with the hospital to borrow these supplies until they had stock again.  
· The district should have a supply of spare sphygmomanometers or preferably each clinic could have at least two or three functioning so that there should always be a functioning spare.  

· The district should arrange a service contract with the equipment they purchase so that repairs could be quickly arranged (and substituted with a replacement piece of equipment until the repair is done)
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APPENDIX 1: CONSENT FORM

	UNIVERSITY OF LIMPOPO (Medunsa Campus) CONSENT FORM


Statement concerning participation in a Research Project

Name of Study 

THE IMPLEMENTATION OF THE NATIONAL GUIDELINES FOR ANTENATAL SCREENING IN THE ACORNHOEK DISTRICT, MPUMALANGA.

I have read the information of the proposed study and was provided the opportunity to ask questions and given adequate time to rethink the issue.  The aim and objectives of the study are sufficiently clear to me.  I have not been pressurised to participate in any way.

I understand that participation in this Study is completely voluntary and that I may withdraw from it at any time and without supplying reasons.  This will have no influence on the regular treatment that holds for my condition neither will it influence the care that I receive from my regular doctor.

I know that this Study has been approved by the Research, Ethics and Publications Committee of Faculty of Medicine, University of Limpopo (Medunsa Campus).  I am fully aware that the results of this Study will be used for scientific purposes and may be published.  I agree to this, provided my privacy is guaranteed.

I hereby give consent to participate in this Study.

............................................................       ........................................................

Name of patient.                                          Signature of patient or guardian.

................................    ....................................    ................................................

Place.                           Date.                                Witness

Statement by the Doctor:

I provided verbal and/or written information regarding this Study

I agree to answer any future questions concerning the Study as best as I am able. I will adhere to the approved protocol.

......................................   ....................................   .......................   ...............……..

B MCINTOSH

Name of Doctor                   Signature                        Date                           Place

APPENDIX 2: QUESTIONNAIRE FOR PARTICIPANTS
(No:        )

1. Age of patient:
<20 [  ]    20-29 [  ]    30-39 [  ]    40+ [  ]

2. Parity of patient: 1 [  ]
2 [  ]
3 [  ]
4 [  ]
>4 [  ]

3. Marital status: Single [  ]
Living in [  ]
Married [  ]
Divorced/Separated [  ]

4. Name of antenatal clinic attended during this pregnancy: _______________________
5. Date of first visit to antenatal clinic: 


________________________

6. LMP






________________________

7. Gestation of pregnancy at first antenatal visit:

<20 weeks [  ]   >20 weeks [  ]
8. Document the following from the patients antenatal card:

	Test


	Was test done?
	If Yes, when?
	Result of test

	
	Yes
	No
	
	

	VDRL


	
	
	
	

	HIV


	
	
	
	

	Hemoglobin


	
	
	
	

	Rhesus factor


	
	
	
	


9. Number of clinic visits made by patient during this pregnancy:

· after blood taken






__________________

· in total







__________________

10. Number of visits in which the blood pressure was checked: 
__________________

11. Number of visits in which the urine was  checked:

__________________

APPENDIX 3: QUESTIONNAIRE FOR THE CLINIC 

Name of clinic visited: ____________________________________________________

1. How far is the clinic from the hospital? 
_________________km

How far off from a tar road?

_________________km

2. Tick the availability of the following at the clinic:
	ITEM
	Always available
	Not always available
	Never available

	Functional fridge – gas
	
	
	

	Functional fridge – electric
	
	
	

	Electricity for fridge
	
	
	

	Needles
	
	
	

	Syringes
	
	
	

	EDTA tubes
	
	
	

	Functional sphygmomanometers
	
	
	

	Stethoscopes
	
	
	

	VCT counselor
	
	
	

	Laboratory forms
	
	
	

	Urine dipsticks
	
	
	

	Running water
	
	
	

	Midwife
	
	
	

	Functional telephone
	
	
	

	Haemoglobinometer
	
	
	

	Batteries for haemoglobinometer
	
	
	


3. If any of the above items are not in stock or not functioning, what do you do?

Report it to your CCLO
[  ]

Other [  ] ____________________________________________________________

4. If after a reasonable time nothing happens, are there any further steps you can take?
YES [  ]

NO [  ]

Clarify ______________________________________________________________

5. How frequently are blood specimens collected by the lab?

DAILY [  ]
WEEKLY [  ]

LESS FREQUENTLY [  ]

____________________________________________________________________

6. How do you get the results from the lab?

Delivered at next visit

[  ]

Delivered later than next visit 
[  ]

Clinic staff phone for results
[  ]

7. How long do the results take to get back to the clinic on average? 

<24hrs


[  ]

up to 1 month



[  ]

Within 1 week

[  ]

sometimes never


[  ]

Within 2 weeks

[  ]

8. Do you think the results take too long to come back from the lab?

YES 



[  ]

NO




[  ]

9. Do you always have time to search for filed results?
YES [  ]
NO [  ]


10. If results are unavailable at the patient’s next visit, do you 
Phone the lab for results to record in the file?




[  ]

Phone the lab to resend the results the following week before recording them?
[  ]

Retake the blood








[  ]

Wait and see if results arrive at the patient’s next visit



[  ]

11. Do you think on-site rapid testing of RPR, Rhesus Factor and Haemoglobin are feasible options (cf rapid HIV test) for antenatal screening

YES

[  ]

NO

[  ]

What do you think the advantages are of on-site testing?________________________ 

Do you have any reservations about on-site testing?____________________________

_____________________________________________________________________

12. Do you have any other difficulties with antenatal screening for HIV, syphilis, GPH, Rhesus disorders or anaemia? _____________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________



APPENDIX 4:
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Figure 8.  Map of the study area
	CLINIC
	LOCATION
	DISTANCE FROM HOSPITAL

	Arthur’s Seat Clinic
	Arthur’s Seat
	12km

	Brooklyn Clinic
	Ga Boelang
	8km

	Buffelshoek Clinic
	South of Okkerneutboom
	10km

	Casteel Clinic
	Casteel
	25km

	Cottondale Clinic
	Okkerneutboom
	10km

	Dingledale Clinic
	Dingleydale
	30km

	Gottenburg Clinic
	Gottenburg
	55km

	Hluvukani Clinic
	Hluvukani
	45km

	Islington Clinic 
	Khokhovela
	22km

	Ludlow Clinic
	Ludlow
	25km

	Moreipuso Clinic
	Wales
	24km

	Murhotso Clinic
	Sigagule
	10km

	Tintswalo Clinic
	Acornhoek
	0km

	Welverdiend Clinic
	Welverdiend
	45km

	Zoeknog Clinic
	Morolaneng
	30km
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428 questionnaires collected





93 women excluded from study


87 - other clinics


6 - unbooked











