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ABSTRACT

Background: More than 90% of children with human immunodeficiency virus (HIV)infection become infected through vertical transmission; therefore prevention of mother tochild transmission (PMTCT) of HIV is a critical intervention. Without intervention,approximately 30-45% of children born to HIV positive women get infected. Antiretroviraltherapy (ART) for eligible women is one of the pillars for PMTCT. However, in Swazilandnot all eligible women are receiving ART.
Objectives: The objectives of this study were to determine the ART initiation proportionamong eligible pregnant women in Swaziland; and to determine factors (intrapersonal,interpersonal, and organizational) associated with ART initiation among eligible pregnantwomen in Swaziland.
Setting: The study was conducted in the postnatal wards in all 11 public hospitals andhealth centres in Swaziland
Study design and method: An analytic cross sectional survey was performed through theadministration of a questionnaire to, and review of antenatal care cards of women who hadjust delivered in the maternity wards in Swaziland. Patients were selected consecutivelyuntil the sample size was reached. Variables collected included intrapersonal factors (e.g.age, parity, level of education), interpersonal factors (e.g. HIV disclosure status, partnersupport) and organizational factors (e.g. nurses’ attitudes, distance to clinic).
Main outcome measures: The main outcome of the study was ART initiation by time ofdelivery.
Results: Among the 163 pregnant women who were eligible for ART, 110 (67.5%) wereinitiated on ART by the time of delivery. The most common cited reasons for not initiatingART (n=53) were: not being ready for ART (24.5%), delay by clinic procedures (17%);partner or family refusal for woman to start ART (13.2%), limited ANC visits such that
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woman delivered before ART initiation (13.2%) and women not offered ART (13.2%).On univariate analysis; favourable perceptions of the benefits of ART (OR: 3.49; p<0.001),favourable perceptions of the need for ART (OR: 1.94; p=0.011), favourable perceptions ofaccess to the clinic (OR: 1.68; p=0.032) and favourable perceptions of health care workers’attitudes (OR: 3.21; p=0.007) were significantly associated with ART initiation. Lowernegative perceptions of the harms of/difficulties with ARVs (OR: 2.14; p=0.002) and beingless afraid of stigma and discrimination (OR: 1.70; p=0.011) were also associated with ARTinitiation. Additionally, disclosing HIV status (OR: 8.29; p=0.002) and presence of partnersupport for ART (OR: 7.66; p<0.001) were also significantly associated with ART initiation.On multivariate logistic regression, only favourable perceptions on benefits of ART (aOR:3.04; p=0.007) and presence of partner support (aOR: 4.75; p<0.001) were significantlyassociated with ART initiation.
Conclusions: ART initiation is very important for HIV positive women both for their ownhealth and for prevention HIV transmission to their children. This study found that ARTinitiation among eligible pregnant women in Swaziland was statistically associated withthe presence of partner support and favourable perceptions of benefits of ART aftermultiple logistic regression analysis. Stronger counselling and education for pregnantwomen and male involvement strategies need to be implemented as momentum gatherstowards elimination of paediatric HIV by 2015.
Key Words: ART initiation, pregnant women, prevention of mother to child transmissionof HIV (PMTCT)
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1. LITERATURE OVERVIEW AND MOTIVATION

1.1. Mother to child transmission of human immunodeficiency virusMother to child transmission (MTCT) of HIV is the transmission of the humanimmunodeficiency virus (HIV) from HIV positive pregnant and lactating women to theirchildren. This transmission can occur during pregnancy, labour and delivery or duringbreastfeeding. MTCT is the most common source of HIV infection in children under the ageof 15 accounting for more than 90% of all paediatric HIV infections.1 Without intervention,approximately 30-45% of children born to HIV positive women become infected. Thechances of MTCT are highest during labour and delivery (15 – 20%) followed by duringbreastfeeding (10 – 15%), then during pregnancy (5 – 10%).2Maternal viral load is the most important predictor of MTCT.3,4 For this reason, suppressionof the maternal viral load and improvement of the maternal immune status are very criticalfor prevention of mother-to-child transmission of HIV and for reducing morbidity andmortality in women. Several studies5-9 have identified other factors that increase MTCTrates: these factors are summarized in table 1 below.Mother to child transmission of HIV has severe consequences to the children as HIVprogresses rapidly in young children. Studies have shown that without treatment, 35% ofchildren with HIV die by one year of age, 52% by two years, 75% by five years and 85% byten years.10 It is against this background that mother-to-child transmission of HIV shouldbe prevented at all costs.
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Table 1: Risk Factors of mother to child transmission during pregnancy, labour and delivery,
and breastfeeding (Adapted from Bulletin of World Health Organization11)

Pregnancy Labour and Delivery Breastfeeding
 New HIV infectionsduring pregnancy
 High maternal viralload
 Low maternal CD4count
 Malaria infection
 Sexuallytransmittedinfections (STIs),viral or bacterialinfections
 Maternalmalnutrition
 Anaemia
 Chorioamnionitis(from untreated STIor other infections)
 MaternalTuberculosis (TB)

 High maternal viral load(especially with recent HIVinfection)
 Low maternal CD4 count
 Rupture of membranes morethan four hours beforedelivery
 Invasive delivery procedures(e.g., episiotomy, artificialrupture of membranes,amniocentesis, vacuum orforceps)
 Chorioamnionitis (fromuntreated STI, other infectionor due to ascending infectionfollowing prolonged ruptureof membranes)
 Premature delivery
 Low birth weight
 Breaks in skin or mucousmembranes of the baby

 New maternal HIVinfection
 High maternal viralload
 Low maternal CD4count
 Duration ofbreastfeeding
 Mixed feeding (e.g.,food or fluids inaddition to breastmilk)
 Breast abscesses,nipple fissures,mastitis
 Poor maternalnutritional status
 Oral disease in thebaby (e.g., thrush orsores)

1.2. Prevention of mother to child transmission of HIVThe prevention of mother to child transmission of HIV (PMTCT) program is one of the fewHIV prevention strategies that have been shown to be effective if properly implemented.MTCT rates can be reduced to very low levels with effective programming and use ofantiretroviral drugs. In the United States of America, for example, MTCT rates have beenreduced to less than 2%.12 PMTCT is programmatically implemented using a four prongedapproach.13 The first prong focuses on prevention of HIV infection among women ofreproductive age; the second prong deals with prevention of unintended pregnanciesamong child bearing women who are HIV positive; the third prong is the use ofantiretroviral drugs (ARVs) to prevent HIV transmission from HIV positive pregnant andlactating women to their children; and the fourth prong is the provision of care andtreatment services to HIV positive women and their families. The third prong has been the
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major focus of research on how to prevent MTCT in HIV positive women who are alreadypregnant or are lactating. Several studies have been done to determine the most effectiveantiretroviral regimen for PMTCT purposes. The regimens have evolved over time, startingwith the use of single dose of nevirapine to the use of multiple antiretroviral drugcombinations.The 2010 WHO guidelines14 presented countries with two options for regimens to use forHIV positive women for PMTCT: The first option (popularly known as Option A) uses tripleantiretroviral therapy (ART) only for women who are eligible based on CD4 count and/orWorld Health Organization (WHO) clinical stage (eligible women have a CD4 count lessthan 350cells/mm3 or WHO clinical stage 3 and 4. Pregnant women not eligible for ARTunder option A are given a dual combination of Zidovudine (AZT) from 14 weeks ofpregnancy and a single dose of Nevirapine is given at the beginning of labour. The singledose of Nevirapine is then “tailed” off with a seven day regimen of Zidovudine andLamivudine to prevent Nevirapine resistance. Under option A, children receive dailyNevirapine until 6 weeks of age. Only those children who are on replacement feeding orwhose mothers are on triple ART stop the Nevirapine at 6 weeks. Breastfeeding childrencontinue the Nevirapine and only stop one week after cessation of breastfeeding. Thesecond option (Option B) uses triple ART for all HIV positive pregnant women regardless ofCD4 count level or WHO clinical stage. Under this option, children also receive dailyNevirapine until 6 weeks and then stop even if they are breastfeeding. Both options haveequal efficacy provided that all women who are eligible for triple ART are initiated underOption A.15In 2013, WHO released new guidance on use of ARVs for PMTCT purposes.16 In theseguidelines, WHO now recommend triple ART for all HIV positive women regardless of CD4count and clinical stage. The women can stop the ARVs after breastfeeding (option B) orcontinue for life (Option B plus). It should be noted that this study was conducted andreport compiled at a time when Swaziland was still implementing Option A.
1.3. Role of antiretroviral therapy in PMTCTAntiretroviral drugs play a major role in reduction of mother-to-child transmission of HIV.According to the Joint United Nations Program on HIV/AIDS (UNAIDS)17, mother-to-child
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transmission rates range from 1% to 16% depending on ARVs given to the woman and alsoto the infants feeding option (see table 2 below).
Table 2: Rates of mother-to-child transmission and the impact of different PMTCT
regimens.17)

ARV Regimen MTCT rate with
breastfeeding

MTCT rate with
replacement feeding

Single dose nevirapine 16% 10%
Zidovudine plus single
dose nevirapine

10% 2%
Triple ART 1% <1%
Since 2009, most countries have shifted their policies away from the use of single-dosenevirapine to more effective regimens for PMTCT; however, access to PMTCT ARVs is stilllow.18Pregnant women with advanced HIV disease, defined as a CD4 count less than350cells/mm3 or a WHO clinical stage of 3 or 419, benefit from life-long triple ART ascompared to short courses of ARV prophylaxis. ART initiated for these women is both fortheir own health and also for PMTCT purposes. Antiretroviral therapy reduces MTCTthrough two ways: by reducing the plasma viral load in the pregnant women and/orthrough post-exposure prophylaxis in the newborn.20 MTCT rates remain high for womenwho are eligible for ART but are not initiated on ART or are initiated on an inferiorregimen. In a Cote d’Ivoire study21, MTCT proportions were 2.3% in women eligible forART, and who received it, while the proportions were 16.1% in women who were eligiblefor ART but received an inferior regimen. If women eligible for ART receive nothing at all,MTCT proportions can be as high as 0.45 (45%).2 It is therefore imperative that womeneligible for ART get initiated on ART to reduce MTCT transmission.
1.4. Prevention of mother-to-child transmission of HIV program in SwazilandApproximately 35,000 deliveries are registered every year in Swaziland.22 95% of pregnantwomen attend ANC at least once while 74% deliver at a health facility.23 Swaziland has theworld’s highest HIV prevalence among pregnant women of 41.1%24, which means that over
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13,000 HIV-exposed infants are delivered annually.Five types of health facilities exist in Swaziland: National Referral Hospitals, RegionalHospitals, Health Centres, Public Health Units (PHUs) and primary health clinics. Most ofthe deliveries in Swaziland occur in the eleven maternity units based in the health centres(five in total) and hospitals (six in total).25 ART services in Swaziland are mainly providedat the referral hospitals, regional hospitals, health centres, PHUs and some primary careclinics.25Swaziland has made good progress in implementation of PMTCT services: 88% of facilitiesthat provide ANC services also provide PMTCT services25; 73% of women attending ANCwere tested for HIV, and received results, in 2009; and 88% of all HIV infected pregnantwomen in Swaziland received a complete course of PMTCT prophylaxis in 2009.26 In 2012,close to 9% of all women coming for ANC were already on triple ART prior to currentpregnancy.27 This is good as MTCT rates in these women are usually very low compared tothose initiating ART during pregnancy,28 however, this might also be a sign of weak prongtwo activities (prevention of unintended pregnancies).In 2009, Swaziland chose Option A under the new WHO PMTCT Guidelines. Despite thegreat efforts mentioned above, data review using the Early Infant Diagnosis (EID) databasein Swaziland has shown that only approximately 50% of eligible women do initiate ART.29 IfSwaziland is to achieve its goal of eliminating paediatric HIV by 2015, initiation oftreatment for women eligible for ART is very important. This study therefore tries todetermine the rate of initiation of ART among eligible women and also determine thefactors that are associated with ART initiation and non-initiation. Understanding of thesefactors will result in designing of programs in Swaziland to improve ART uptake.
1.5. ART initiation among eligible pregnant womenStudies and experiences in different countries have shown that ART uptake in pregnantwomen is lower than in non-pregnant populations. In Zambia30, a stepped-wedgedevaluation study was done to evaluate whether providing antiretroviral therapy (ART)integrated in antenatal care (ANC) clinics resulted in a greater proportion of treatment-eligible women initiating ART during pregnancy compared with the existing approach of
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referral to ART treatment centres.  The study results showed that 32.9% of eligiblepregnant women initiated ART in the integrated sites compared to 14.4% in the non-integrated sites. Though ART uptake was better in the integrated sites, it was still very low.In a routine services data review in South Africa31, only 51% of eligible pregnant womensuccessfully initiated ART before delivery. These two studies reflect that ART uptakeamong eligible pregnant women is low as has been noticed in Swaziland.Several factors have been found to impede ART initiation in individuals eligible for ART.  Inone observational longitudinal study done in Kenya, pregnancy was identified as one of therisk factors for ART non-initiation.32 A qualitative study in Botswana33 identified fear ofknowing one’s own HIV status, lack of male partners’ support and negative attitudes ofhealth workers as barriers to PMTCT services’ access by pregnant women. In South Africa,presenting late in pregnancy, advanced HIV disease, lack of finances, and fear of stigma anddiscrimination have been identified as some of the factors that affect ART access anduptake.34,35,36 In an observational longitudinal study analysed by logistic and cox regressionmodels in Kenya; lower level of education, higher age and advanced AIDS disease wereassociated with ART non initiation.32 A qualitative study in Uganda found that stigma, non-disclosure of HIV status, long waiting times at the clinic and sub-optimal provider-patientinteractions were significant barriers to ART uptake by pregnant women.37 A crosssectional survey done in Zimbabwe found out that women enrolled in a support groupwere more likely to access care and treatment; women living with a male partner were lesslikely to access care and treatment and long queues and inadequate referral informationwere barriers to accessing care and treatment.38Most of the studies done were qualitative and few studies have been done to quantify thesefactors as barriers or facilitators so that PMTCT programs can be appropriately designed toaddress the most common barriers to uptake of ART. Additionally, no study has been doneto determine and quantify these factors in Swaziland.
1.6. Theoretical framework for ART InitiationThis research will use the socio-ecological model (SEM) to study the factors associated withART initiation among eligible pregnant women. The model outlines multiple levels ofinfluence for actions of individuals which include intrapersonal, interpersonal,
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organizational, community and policy levels.39,40 In this research, three of these levels willbe studied i.e. intrapersonal, interpersonal and organizational. The intrapersonal level willbe further divided into socio-demographic factors (age, parity, level of education,employment status), disease factors (CD4 count, clinical stage) and perceptions towardsARVs (fear of side effects, fear of stigmatization, lack of understanding on need for ARVs).The interpersonal level will include issues of disclosure, support from partner, religion etc.The organizational level will include attitudes of health workers, availability of ART on site,and distance to clinic. Figure 1 below summarizes this model in the context of this research.

Figure 1: Socio-ecologic model for barriers to ART Initiation

1.7. Rationale for this study given the literature reviewWithout any intervention, over 6000 children in Swaziland will be HIV-infected annually.HIV has detrimental effects on the children infected. However, MTCT can be prevented to agreat extent through successful implementation of PMTCT interventions. One suchintervention is ensuring that all pregnant women who are eligible for ART are initiatedonto treatment. It is therefore important to determine the proportion of eligible women

Intrapersonal(age, parity, level ofeducation, employmentstatus, CD4 count,clinical staging, fear ofARVs, lack ofunderstanding onARVs)
Organizational(distance to clinic,health care workerattitude,availability of ARTon site)

Interpersonal(disclosure status,marital status,member of asupport group,partner support)
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who experience ART initiation; and also to determine and quantify the factors that areassociated with ART initiation as this will help design interventions to increase uptake ofART among eligible pregnant women. Currently the level of ART initiation by pregnantwomen in Swaziland is not established. Factors associated with ART initiation among thepregnant women in Swaziland are also not known.
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2. AIM AND OBJECTIVES

2.1. Aim:The aim of this study was to determine the facilitating factors and barriers associated withART initiation among eligible HIV positive women during pregnancy among women whodeliver in public hospitals and health centres in Swaziland
2.2. Objectives:The objectives of this study were:

 To determine the ART initiation proportion among eligible pregnant women inSwaziland
 To determine factors (intrapersonal, interpersonal, organizational) associatedwith ART initiation among eligible pregnant women in Swaziland

2.3. Hypothesis
 Null hypothesis: ART initiation among eligible pregnant women in Swaziland isnot affected by intrapersonal, interpersonal and organizational factors
 Alternative hypothesis: ART initiation among eligible pregnant women inSwaziland is increased or reduced by intrapersonal, interpersonal andorganizational factors 
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3. METHODS

3.1. Study designAn analytic cross sectional study was performed through administration of a pre-testedquestionnaire to, and review of antenatal care cards of women soon after delivery inmaternity wards in Swaziland.
3.2. SettingInterviews were conducted in the postnatal wards in all 11 public hospitals and healthCentres in Swaziland. Women who have delivered usually stay 1-3 days (depending onmode of delivery) in the post-natal wards before being discharged.
3.3. Client selectionClients were selected consecutively according to the criterion below from March to August2013.
3.3.1. Inclusion criteriaThe inclusion criteria for the study were:

 Women in the postnatal wards in public hospitals and health centres in Swaziland
 The woman should be HIV positive and eligible for ART i.e. CD4 < 350cells/mm3or WHO Clinical stage 3 or 4 as documented in the patient ANC card
 The women should have attended at least one ANC visit

3.3.2. Exclusion criteria:The exclusion criteria for the study were:
 Women with no ANC card available
 Women who never attended ANC
 Women who became pregnant while already on ART
 Women not eligible for ART as described aboveAll clients excluded from the study were noted and reasons for exclusion were tracked.

3.3.3. Sample sizeThe initial Sample size calculation was carried out using Stata version 11 based on thefollowing:
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 α was set at 0.05; β was set at 0.20 (power of the study was set at 80%)
 Minimal Clinical Difference (MCD) was set at 15%
 ART initiation among eligible pregnant women was assumed to be 50%The sample size for the study was calculated to be 380.

3.4. MeasurementsThe variables were collected using an interviewer-administered structured questionnaireand record review of clinical information from the ANC records. The interviews wereconducted by trained midwives in a private room within the postnatal ward in thehospitals and health centres. The interviews were conducted approximately two hoursafter delivery for women with a normal vaginal delivery and on the day of discharge forwomen delivering through caesarean section. The variables collected were:
 Intrapersonal
 Interpersonal
 Organizational

3.4.1. Intrapersonal variablesIntrapersonal variables collected included: socio-demographic factors (age, parity, level ofeducation, employment status); disease factors (CD4 count, clinical staging); andperceptions towards ART (fear that ARV might hurt baby, lack of understanding of need forART, fear of side effects from ART, and fear to commit to taking ART for life). Age, parity,place of residence and all disease factors were collected from the clients’ ANC cards whilelevel of education, employment status, religion and perceptions towards ART werecollected through client interviews.
3.4.2. Interpersonal variablesInterpersonal variables collected were marital status, HIV disclosure status, partnersupport, and being a member of support group. All this information was collected throughclient interviews.
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3.4.3. Organizational variablesOrganizational factors collected during the study were distance to clinic, bus fare to clinic,health care workers’ attitude, lack of proper counselling from health care worker, and easyaccess to ARVs (ART initiated on site, no stock out of ARVs). All this information wascollected through interview with clients.
3.5. Data collection and management

3.5.1. Data collection:Data collection was done by midwives working at the identified maternity units. Thesemidwives were trained on the data collection for a day through didactic and practicalsessions. After the training, a pilot study was done to determine problems with the designof the questionnaire and record review tool and also assess ability of the midwives tocollect the data. Identified weak areas for the midwives in data collection were correctedafter the pilot. The midwives also received ongoing supportive supervision on datacollection through the Regional PMTCT Program Coordinators who had received trainingon the study from the principal investigator.
3.5.2. Data managementData were entered using EpiData 3.1 software by the principal investigator. Double dataentry was done to minimize errors. The data were exported to Stata version 11 for analysis.The data were kept in a computer with a password and could only be accessed by theprincipal investigator and supervisors. The database was managed and supervised by theprincipal investigator.
3.5.3. Construct variablesAry41 defines construct variables as “highest highest-level abstractions” of complicatedobjects and events, created by combining concepts and less complex constructs which areused to account for observed regularities and relationships, and to summarize observationsand explanations. In this study, three groups of construct variables were used: client’sperceptions on ARVs, client’s perceptions towards access to the health facility andperceptions of clients on health care workers’ attitudes.
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Perceptions towards ARVsThis was adapted from a study done in Zambia on barriers to ART initiation42. It wasdivided into four sections (perceptions of benefits of ART, perceptions of harmsof/difficulties with ARVs, perceptions of the need for ART, and perceived stigma anddiscrimination towards people taking ARVs). Each section had 4-5 statements whereclients had to rate the degree to which they agreed with each statement. The rating wasdone using a Likert scale i.e. strongly agree, agree, uncertain, disagree and stronglydisagree. “Strongly agree” was scored “5” in a statement that was expected to be positiveand “1” in a statement expected to be negative. For example, clients who strongly agreedwith the statement that said “ART makes one feel better/stop being sick” (see question 17 in

annex 9) would be scored “5” while those who strongly disagreed would be scored “1”.Similarly, clients who strongly agreed with the statement saying “if a person starts ART,people will not like him/her” (see question 31 in annex 9) would be scored “1” while thosewho strongly disagreed were scored “5”. The maximum score for each statement was “5”representing excellent perception. Average scores for each of the four sections were thenused as predictors of ART initiation.
Perceptions towards access to health facilityThis section initially had nine statements assessing perceptions of the clients towardsaccessing the health facility. The first four statements were assessing access to the ANCfacility and the last five assessed access to the ART clinic. However, only the first fourstatements were used for analysis as almost all clients received ART at the same ANCfacility. The rating was done using Likert scale i.e. strongly agree, agree, uncertain, disagreeand strongly disagree. All the four statements were in the negative therefore clients whostrongly agreed were scored “1” and those who strongly disagreed were scored “5”.  Themaximum score for each statement was “5” representing excellent perception. The averagescore from all four statements were then used as predictors of ART initiation.
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Perceptions on health care workers’ attitudesPerceptions on health care workers’ attitudes were assessed using fourteen statementsadapted from a study conducted in South Africa by the Medical Research Council Unit forMaternal and Infant Health Care Strategies.43 The rating was done using Likert scale i.e.always, most times, sometimes, never and no experience.“Always” scored “4” in a statement that was expected to be positive and “1” in a statementexpected to be negative. For example, clients who indicated that health care workersalways listened to them (see question 59 in annex 9) would be scored “4” while those whoindicated nurses never listened to them were scored “1” and those who had no experiencewere scored “0”.  Similarly, clients who indicated that health care workers always madethem wait too long (see question 69 in annex 9) would be scored “1” while those who said“never” scored “4”. The maximum score for each statement was “4” representing excellentperceptions towards the health care workers’ attitudes. The average score from allfourteen statements were then used as predictors of ART initiation.
3.6. Statistical analysis

3.6.1. Descriptive statisticsAll variables (intrapersonal, interpersonal and organizational) were described usingpercentages and proportions for categorical data and mean, medians, standard deviation,ranges and inter-quartile ranges for continuous data (depending on the distribution of thedata). The proportion of eligible women initiating ART was also computed.
3.6.2. Analytic statisticsThe outcome of the study was ART initiation by the time of delivery which is a binaryvariable. Logistic regression models were used to calculate crude (univariate) and adjusted(multivariate) measures of association between the outcome and the independentvariables (intrapersonal, interpersonal and organizational variables- see section 3.4 above)which were measured as odds ratios with p-values and 95% confidence intervals. Thesedetermined the strength of association of these independent variables as predictors of ARTinitiation among the eligible pregnant women. The Cronbach’s alpha statistic wascalculated for each construct variable (variables that consisted of scores derived from
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responses to a number of questionnaire items). Scores were used as predictor variables iftheir Cronbach alpha statistics were 0.70 or higher. Potential predictor variables wereincluded in the model if there was information from other studies that the variable wasassociated with ART initiation and also if the p-value was less than or equal to 0.20 inunivariate analysis. A Box-Tidwell test was done to check for linearity between the logitand all quantitative variables before inclusion in the regression model. Variables were leftas quantitative and not categorized if the Box-Tidwell test showed a linear relationshipbetween the logit and the quantitative variable (p>0.05).44According to Vittinghoff45, regression models can be used for 3 different purposes:predictive models; evaluate a predictor of primary interest; or to identify the mostimportant predictors of an outcome. In this study, the model was used for the latter i.e. toidentify predictors of ART initiation among eligible pregnant women in Swaziland.Manual backwards stepwise logistic regression using Stata version 11 was done on the fullmodel developed. Post regression analysis was done using the Pearson’s and Hosmer-Lemeshow goodness of fit tests, area under the ROC curve and M-asymptotic residualsanalysis.
3.6.3. Description of variables considered for logistic regressionTable 3 below shows variables that were considered for the regression model and howthey were handled:
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Table 3: Description of variables considered for model
Variable DescriptionAge This was left as a quantitative variable after the Box-Tidwell test showed a linearrelationship between age and the logit (see annex 3)Parity This was re-coded into a binary variable i.e. non-multiparous women (parity of 0 or 1) vs.multiparous (parity of 2 and above)Level of education This was re-coded into a binary variable i.e. primary education and below vs. somesecondary education and aboveEmployment status This was re-coded into a binary variable  i.e. employed vs. non-employedReligion This was coded into a binary variable i.e. Zionists and traditionalists vs. other religions.Zionists and traditionalists in Swaziland generally do not believe in western medicines46Baseline CD4 count This was left as a quantitative variable after the Box-Tidwell test showed a linearrelationship between age and the logit (see annex 3)Gestational age at HIVdiagnosis This was left as a quantitative variable after the Box-Tidwell test showed a linearrelationship between age and the logit (see annex 3)WHO Clinical stage This was re-coded into a binary variable i.e. asymptomatic (stage I) vs. symptomatic (stageII-IV)Perceptions on benefits forART Average scores from the set of construct variables were used as quantitative discreetvariablesPerceptions on harmsof/difficulties with ARVs Average scores from the set of construct variables were used as quantitative discreetvariablesPerceptions on the need forART Average scores from the set of construct variables were used as quantitative discreetvariablesFear of stigma anddiscrimination Average scores from the set of construct variables were used as quantitative discreetvariablesHIV disclosure status This was left as a binary categorical variable i.e. disclosed vs. not disclosedMember of a support group This was left as a binary categorical variable i.e. member vs. non memberReligion supports ARVs This was left as a binary categorical variable i.e. religion supports ARVs vs. religion doesnot support ARVsKnowledge of partnerstatus This was left as a binary categorical variable i.e. woman knows HIV status of her partner vs.woman does not know HIV status of partnerPartner support for ART This was left as a binary categorical variable i.e. partner supports ARVs vs. partner doesnot support ARVsPerceptions towards accessto clinic Average scores from the set of construct variables were used as quantitative discreetvariablesHealth care workerattitudes Average scores from the set of construct variables were used as quantitative discreetvariables
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4. ETHICAL CONSIDERATIONSAll patients were asked to provide informed consent as a pre-requisite for inclusion intothe study. This study was approved by the University of Pretoria Ethics Committee (see

annex 2) and by the Swaziland Scientific and Ethics Committee (see annex 1). Theconfidentiality of all participants enrolled in this study was maintained. Study participantswere not identified by name on any form or on any other documentation sent from thestudy site to the Research Office. All study records were kept in a locked file cabinetaccessible to the principal investigator. All computer entry and networking programsidentified participants with coded identification numbers only. Participants were not andwill not be reported by name in any report or publication resulting from data collected inthis study. The data capture forms have been sealed in a labelled and dated box and arestored in the strong room of the School of Health Systems and Public Health; where theywill be kept for 10 years.
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5. STUDY RESULTSThe sample size could not be reached due to fewer eligible women being identified at thematernity units than anticipated. A total of 163 women were enrolled into the study.
5.1. Clients enrolled into studyFigure 2 is a flow chart summarizing how clients were enrolled into the study.

Figure 2: Flow chart for patients enrolled into study
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Of the 1371 HIV positive pregnant women delivering at the study sites: 6 had no ANC cards,431 were already on ART before current pregnancy, 549 were not eligible for ART, 204 hadno documented CD4 count results, and 18 could not be enrolled for various reasons. 163women were therefore enrolled into the study.
5.2. ART initiationAmong the 163 pregnant women who were eligible for ART, 110 (67.5%) were initiated onART by the time of delivery.
5.3. Descriptive Statistics

5.3.1. Intrapersonal factors

5.3.1.1. Socio-demographic CharacteristicsOne hundred and sixty three women were enrolled into the study. The median age for thewomen enrolled was 26 years. The women who did not initiate ART were slightly younger(median age of 25 years) than those who initiated ART (median age of 26 years). Only 4.9%of the women never went to school. The majority of the women, 71.2%, were notemployed. A higher proportion of women who initiated ART were unemployed ascompared to the women who did not initiate ART.The median parity for the women was 2 and this was not different between women whoinitiated ART and those who did not initiate. The most common religion among the womenwas protestant followed by Zionists. Table 4 summarizes the demographics of the sample.
5.3.1.2. Clinical CharacteristicsThe median baseline CD4 count for the women under study was 248cells/mm3 and wasslightly higher in women who initiated ART compared to those who did not. Twenty-threepercent of the women were already known HIV positive at time of getting pregnant.Excluding women who were already known HIV positive at time of getting pregnant, themedian gestational age at HIV diagnosis was 19 weeks and women who did not initiate ARTwere diagnosed with HIV later in pregnancy compared to women who initiated. More than90% of the women were either WHO stage I or II. The majority of clients, 88%, were seenat ANC health facilities where ART services were available. There was no difference in ARTinitiation between women at ANC facilities with ART services (144) and those without with
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no ART services (p=0.346). Table 5 shows the clinical characteristics of the sample.
Table 4: Demographic characteristics of the women
Characteristic Total (N=163) ART initiated (N=110) ART not initiated(N=53)n (%) Median(IQR) n (%) Median(IQR) n (%) Median(IQR)
Age (yrs.) 26(23-30) 26(23-31) 25(22-29)
Level of educationSome primary 43 (26.4) 28 (25.5) 15 (28.3)Completed primary 10 (6.1) 7 (6.4) 3 (5.7)Some secondary 46 (28.2) 32 (29.1) 14 (26.4)Completed secondary 52 (31.9) 34 (30.9) 18 (39)Tertiary 4 (2.5) 2 (1.8) 2 (3.8)Never went to school 8 (4.9) 7 (6.4) 1 (1.9)
Employment  statusProfessional 4 (2.5) 3 (2.7) 1 (1.9)Semi-skilled 35 (21.5) 21 (19.1) 14 (26.4)Self-employed 8 (5) 4 (3.6) 4 (7.6)Not employed 116 (71.2) 82 (74.5) 34 (64.2)
Parity 2 (1-3) 2 (1-3) 2 (1-3)
ReligionCatholic 5 (3.1) 2 (1.8) 3 (5.8)Muslim 0 (0) 0 (0) 0 (0)Traditionalist 3 (1.9) 3 (2.8) 0(0)Pentecostal 34 (21.1) 21 (19.3) 13 (25)Protestant 67 (41.6) 48 (44) 19 (36.5)Seventh Day Adventist 2 (1.2) 1 (0.9) 1 (1.9)Zionist 41 (25.5) 27 (24.8) 14 (26.9)None 6 (3.7) 5 (4.6) 1 (1.9)Other 3 (1.9) 2 (1.8) 1 (1.9)
5.3.1.3. Perceptions towards ARVsPerceptions towards ART varied slightly between those initiated on ART and those notinitiated. Women who did not initiate ART had a slightly less favourable perception (3.8)on benefits of ART compared to those who initiated ART (4.2).  Perceptions of the harms ofor difficulties with ARVs were also slightly better on women initiated on ART compared tothose not initiated (4.0 versus 3.6).  Those who initiated ART had a slightly better
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perception towards the need for ART (4.5) than those who did not initiate. There was nodifference in perceptions towards stigma and discrimination among the two groups ofwomen as shown in table 6.
Table 5: Clinical characteristics of the women
Characteristic Total ART initiated ART not initiatedn/N (%) Median(IQR) n/N (%) Median(IQR) n/N (%) Median(IQR)
CD4 count(N=163)

248(190-300) 247(179-300.5) 254(199-300)
Known Positive at Entryn/N (%) 38/161(23.6) 25/108(23.1) 13/53(24.5)
Gestational age at HIV
diagnosis
(N=163)

19(7-23) 19(7.5-22) 21(7-24)
WHO Clinical Stagen/N (%)I 117/163(71.8) 81/110(73.6) 36/53(67.9)II 35/163(21.5) 23/110(20.9) 12/53(22.6)III 10/163(6.1) 5/110(4.5) 5/53(9.4)IV 1/163(0.6) 1/110(0.9) 0/53(0)
Client referred for ARTn/N (%)Yes 15/163(9.2) 11/110(10) 4/53(7.5)No 4/163(2.5) 0/110(0) 4/53(7.5)HAART available at site 144/163(88.3) 99/110(90) 45/53(84.9)
5.3.2. Inter-personal FactorsInterpersonal characteristics of the women are summarized in table 7. More than 90% ofthe women under study had disclosed their HIV status. However, among those who did notinitiate ART, 18.9% had not disclosed their status compared to 2.7% among those whoinitiated ART. Very few of the women were members of a support group. A higherproportion of women who initiated ART were members of a support group compared with
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women who did not initiate ART. The majority of women interviewed, 73%, stated thattheir religion supported use of ART.More than 40% of women under study did not know the HIV status of their partner andthis proportion was higher among women not initiating ART compared to those whoinitiated. The majority of women (82.8 %) mentioned that their partners knew thewoman’s HIV status. However, among women who did not initiate ART, this proportionwas lower compared to those who initiated- 69.8% versus 89.1%. Of the 139 women whoconsulted their partners on ART initiation, 84.2% said their partners supported thedecision to start ART. This proportion was low (63.9%) among women who did not initiateART compared to women who initiated (91.3%).
Table 6: Perceptions towards ARVs of the women
Characteristic Total ART initiated ART not initiated Cronbach’s

alphaN *Median (IQR) N *Median (IQR) N *Median (IQR)Perceptions onbenefits of ART 163 4 (3.6 – 4.6) 110 4.2 (3.8 – 4.8) 53 3.8 (3.6 – 4.2) 0.71Perceptions on harmsof/difficulties withARVs2
162 3.9 (3.4 – 4.4) 109 4 (3.6 – 4.6) 53 3.6 (3.0 – 4.0) 0.63

Perceptions on needfor ART3 162 4.5 (4.0 – 5.0) 109 4.5 (4.0 – 5.0) 53 4 (3.75 – 4.75) 0.61Fear of stigma anddiscrimination4 162 4 (3.75 – 4.75) 109 4 (3.75 – 4.75) 53 4 (3.25 – 4.5) 0.54
*maximum score=5 (excellent perception). Scores for harms of ART, stigma and need for ART were reversed so
that values closer to 5 indicate that there was perceived less harm, less stigma and more need for ART (see
section 3.5.3).
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Table 7: Inter-personal characteristics of the women
Characteristic Total (N=163) ART initiated(N=110) ART not initiated(N=53)n (%) n (%) n (%)
Disclosed HIV status (N=163)Yes 150 (92) 107 (97.3) 43 (81.1)No 13 (8) 3 (2.7) 10 (18.9)
Member of Support Group (N=163)Yes 10 (6.1%) 9 (8.2) 1 (1.9)No 153 (93.9) 101 (91.8) 52 (98.1)
Religion Supports ART (N=163)Yes 120 (73.6) 84 (76.4) 36 (67.9)No 12 (7.4) 7 (6.4) 5 (9.4)Don’t Know 31 (19) 19 (17.3) 12 (22.6)
Knows HIV Status of Partner (N=163)Yes 91 (55.8) 65 (59.1) 26 (49.1)No 72 (44.2) 45 (40.9) 27 (50.1)
Partner Knows Your HIV Status (N=163)Yes 135 (82.8) 98 (89.1) 37 (69.8)No 28 (17.2) 12 (10.9) 16 (30.2)
Partner supportive of ART (N=139)Yes 117 (84.2) 94 (91.3) 23 (63.9)No 22 (15.8) 9 (8.7) 13 (36.1)
5.3.3. Organizational Factors

5.3.3.1. Travel to clinicThe majority of the study participants used a bus or commuter to travel to the healthfacility. Close to 70% of the women lived within 10km of the health facility. The medianamount of money used to travel to the health facility was four Swaziland emalangeni (SZL)which is almost 0.4 United States (US) dollars. The median amount of money used to travelto the health facility by women who initiated ART was 5 SZL (0.5 US dollars) while thosewho did not initiate ART used 4 SZL (0.4 US dollars) as shown in table 8.
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Table 8: Modes of travel to clinic of the women
Characteristic Total (N=163) ART initiated (N=110) ART not initiated (N=53n (%) Median(IQR) n (%) Median(IQR) n (%) Median(IQR)
How do you get to
clinic (N=163)Walk 36 (22.1) 24 (21.8) 12 (22.6)Bus/commuter 124 (76.1) 84 (76.4) 40 (75.5)Bicycle 0 (0) 0 (0) 0 (0)Hire a taxi 3 (1.8) 2 (1.8) 1 (1.9)My own car 0 (0) 0 (0) 0 (0)Other 0 (0) 0 (0) 0 (0)
How far is clinic from
home (N=163)<5km 55 (33.7) 36 (32.7) 19 (35.9)5-10km 59 (36.2) 39 (35.5) 20 (37.7)10-20km 23 (14.1) 16 (14.6) 7 (13.2)20-30km 14 (8.6) 9 (8.2) 5 (9.4)30-50km 10 (6.1) 9 (8.2) 1 (1.9)>50km 2 (1.2) 1 (0.9) 1 (1.9)
Amount of money
used to clinic (SZL)(N=163) 4 (3-8) 5 (4-9) 4 (3-5)

5.3.3.2. Perceptions towards access to clinicWomen who initiated ART had better perception scores (i.e. did not perceive access to thehealth facility as a major barrier) towards access to clinic for ANC services with a median of4.25 compared to 4.0 among those who did not initiate.
Table 9: Perceptions towards access to clinic by the women
Characteristic Total ART initiated ART not initiated Cronbach’s

alphaN *Median(IQR) N *Median(IQR) N *Median(IQR)Perceptionstowards access toclinic1
159 4.25(4.0 – 5.0) 107 4.5(4.0 – 5.0) 52 4.0(3.88 – 5.0) 0.77

*maximum score=5 (excellent perception)

5.3.3.3. Health Care Workers’ AttitudeWomen who did not initiate ART experienced less favourable attitude from health careworkers with a median score of 3.5 compared to those who did not initiate ART with amedian score of 3.61
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Table 10: Health care workers’ attitude towards pregnant women
Characteristic Total ART initiated ART not initiated Cronbach’s

alphaN *Median(IQR) N *Median(IQR) N *Median(IQR)HCWs attitudestowards pregnantwomen1
108 3.57(3.16 – 3.86) 78 3.61(3.27 – 3.88) 30 3.5(2.98 – 3.73) 0.8570

*maximum score=4 (excellent attitude)

5.3.4. Reasons for ART non-initiationThe most common reason cited for not initiating ART by the 53 women were: not yet readyto commit for lifelong treatment (24.5%); delayed by clinic procedures like baselinelaboratory tests, counselling sessions (17%); refusal by partner or family members(13.2%); limited ANC visits because of late booking (13.2%); and nurses not offering ARTto the patient (13.2%). Table 11 shows the reasons cited by women who did not initiateART.
Table 11: Reasons for non-ART initiation
Reason for not initiating ART n (%)

Not ready 13 24.5
Delayed by clinic procedures 9 17.0
Partner/family refused 7 13.2
Limited ANC visits 7 13.2
Not offered ART by nurses 7 13.2
Lack of food/finances 4 7.6
Fear of ARVs 3 5.7
Feel healthy 2 3.8
Work challenges 1 1.9

5.4. Analytical Statistics

5.4.1. Univariate AnalysisUnivariate analysis was conducted for all the variables listed in table 3 (section 3.6.3) toselect the ones to be included in the multivariate logistic regression model. Variables wereonly included into the model if:i. They had p-value less than 0.25 in univariate analysis. This is recommended byHosmer and Lemeshow based on work done by Mickey and Greenland47
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ii. The Cronbach alpha score was above 0.70 for the set of construct variablesiii. The variable has been shown in literature to be a significant factor in ART initiationamong pregnant womenTable 12 below shows the univariate analysis of the listed variables.Based on the univariate analysis and the selection criteria mentioned above, the followingvariables were included in the initial regression model: employment status; perceptions onbenefits of ART; HIV disclosure status; member of a support group; partner support forART; and knowledge of partner status
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Table 12: Univariate analysis of variables considered for the multivariate model

Variable N Odds Ratio p-value Cronbach

alpha

Decision

Age 163 1.04 0.278 n/a Excluded from model due to p-value>0.25Parity 163 1.44 0.317 n/a Excluded from model due to p-value>0.25Level of education 163 0.90 0.773 n/a Excluded from model due to p-value>0.25Employment status 163 0.61 0.172 n/a Included in initial modelReligion 161 1.03 0.936 n/a Excluded from model due to p-value>0.25Baseline CD4 count 161 0.999 0.559 n/a Excluded from model due to p-value>0.25Gestational age at HIVdiagnosis 161 0.99 0.552 n/a Excluded from model due to p-value>0.25WHO Clinical stage 163 0.76 0.449 n/a Excluded from model due to p-value>0.25Perceptions on benefits forART 162 3.49 <0.001 0.71 Included in initial model
Perceptions on harmsof/difficulties with ARVs 162 2.14 0.002 0.63 Excluded from model due toCronbach alpha <0.70Perceptions on the need forART 162 1.94 0.011 0.61 Excluded from model due toCronbach alpha <0.70Fear of stigma anddiscrimination 162 1.70 0.011 0.54 Excluded from model due toCronbach alpha <0.70HIV status disclosure 163 8.29 0.002 n/a Included in initial modelMember of a support group 163 4.63 0.151 n/a Included in initial modelReligion supports ARVs 163 1.53 0.254 n/a Excluded from model due toCronbach alpha <0.70Knowledge of partner status 163 1.50 0.228 n/a Included in initial modelPartner support for ART 163 7.66 <0.001 n/a Included in initial modelPerceptions towards accessto clinic 159 1.68 0.032 0.67 Excluded from model due toCronbach alpha <0.70Health care worker attitudes 108 3.21 0.007 0.857 Excluded due to missing data
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5.4.2. Logistic RegressionBackwards stepwise logistic regression was conducted on the initial model using Stata 11and variables with the largest p-values were dropped at each step. Table 13 below showsthe odds ratios (OR) and the 95% confidence intervals (95% CI) for the initial model.
Table 13: Logistic regression results for the initial model

Variable N OR p-value 95% CIEmployment status 162 0.63 0.274 0.27 – 1.45Perceptions on benefits of ART 162 2.62 0.005 1.33 – 5.16HIV disclosure status 162 1.84 0.439 0.40 – 8.34Member of support group 162 4.05 0.227 0.42 – 39.37Partner support for ART 162 6.84 <0.001 2.44 – 19.11Knowledge of partner HIV status 162 0.54 0.197 0.21 – 1.38
A Likelihood-ratio test (LR test) was conducted each time a variable was dropped to checkif the dropped variable was necessary for the model. (See annex 4)The final model had two variables as predictors of ART initiation among pregnant women:partner support and perceptions towards benefits of ARVs. However, initial post regressionanalysis of this model showed outlier points with high leverage on the model coefficients.This involved only 5 of the 162 study participants. (See annex 5). Data for these 5participants were dropped from the data set and regression analysis was done again (see

annex 6). Table 14 below shows the final predictors:
Table 14: Regression results for the retained model explanatory variables

Variable

Initial model Final model

OR p-value 95% CI OR p-value 95% CIPerceptions onbenefits for ART 2.62 0.005 1.33 – 5.16 3.04 0.001 1.55 – 5.96
Partner supportfor ART 6.84 <0.001 2.44 – 19.11 4.75 <0.001 2.11 – 10.67
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5.4.3. Post-Regression AnalysisPost-regression analysis was conducted using the area under the ROC curve analysis,goodness of fit tests and M-asymptotic residuals analysis (see annex 7)Area under curveThe area under curve for the final model was 0.7680 showing that the model has a gooddiscriminatory power for this data set.

Figure 3: Area under ROC curve for the final model

Goodness-of-fitThe Pearson’s goodness-of-fit test yielded a p-value of 0.556. However the number ofcovariate groups (26 groups for 162 participants) resulted in a large number of expectedcell values less than 5. As a result the Hosmer-Lemeshow goodness-of-fit test was carriedout with 8, 10 and 12 groups used as a sensitivity analysis. The p values for the 8, 10 and12 groupings were 0.470, 0.535 and 0.709 respectively, which are all >0.05. The modelpredictions, therefore, have good agreement with the observed ART initiation outcomes.M-asymptotic residuals analysisThe final model did not have any high leverage outlier points after removing the 5 outliersdetected through residuals analysis.
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5.4.4. Interpretation of the final modelPerceptions on benefits for ARTThe odds of initiating ART among eligible pregnant women in Swaziland increase 3.04 foldfor every one unit score increase in the perceptions of women towards the benefits of ART(p=0.001)Partner SupportThe odds of initiating ART among eligible pregnant women in Swaziland are 4.75 timeshigher in women whose partners support ART initiation compared to those women whosepartners do not support ART initiation (p<0.001)
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6. DISCUSSION OF STUDY RESULTSART initiation among pregnant women is critical both for their own health and for PMTCTpurposes. In this study, conducted in 2013, we determined factors associated with ARTinitiation among eligible pregnant women through a cross-sectional survey among womenat the postnatal wards in all the eleven public hospitals and health centres in Swaziland.
6.1. ART initiationIn this study, it was found that 67.5% of eligible pregnant women were initiated on ARTbefore they deliver.  This percentage is comparable to the ones reported in other studiesand global reports. According to the Joint United Nations Program on HIV/AIDS (UNAIDS)report, 71% of eligible pregnant women initiated ART in Swaziland in 2011.48 In anotherreview done in Swaziland in 2010 ART initiation uptake among eligible pregnant womenwas estimated at 50%.29 Despite slight improvements over the years, ART initiation uptakeamong pregnant women remain low in Swaziland compared to the non-pregnantpopulation in which is estimated to be 94% of those eligible.49 Pregnancy has beenidentified as a risk factor for lower uptake of ART.32The ART initiation proportion found in this study is within the same range as reportedfrom other countries in the region. According to the Inter Agency Task Team (IATT) onprevention and treatment of HIV infection in pregnant women, mothers and children, 59%of eligible pregnant women initiated ART in the 22 PMTCT priority countries.50 In onestudy in South Africa, 51% of eligible pregnant women initiated ART.31 In another study inZambia, only 32.9% pregnant women were started on ART.30 A study done in Botswana51showed that 37% of pregnant women initiated ART. In a prospective cohort analysis donein Malawi from 2006-2009, initiation rates among eligible pregnant women were reportedto be 47%.52 This study showed slightly higher initiation on ART which might be due toimprovements over years as most of the studies were done much earlier than our study.Initiation proportions among pregnant women in the region and in Swaziland remainbelow the WHO recommended universal coverage rate of 80%.53 Exploring barriers andfacilitating factors to ART initiation was therefore important in an effort to improve uptakeof ART among pregnant women.
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6.2. Factors associated with ART initiationFew studies have been conducted to explore barriers and facilitating factors to ARTinitiation among pregnant women. Most of these studies were qualitative in design. Factorssuch as late first presentation, denial of an HIV diagnosis, fear of disclosure, enrolment intoa support group, lower level of education, higher age, advanced AIDS disease and fear oftreatment side effects were identified as barriers or facilitators to ART initiation amongpregnant women.32,33,34,35,36,37,38 Most quantitative studies done on barriers to uptake ofARVs in pregnant women were mainly looking at short course prophylaxis as opposed tolifelong ART that was investigated in this study.The major advantage of this study is that it used the socio-ecological model toquantitatively investigate intrapersonal, interpersonal and organizational factorsassociated with ART initiation among pregnant women.
6.2.1. Intrapersonal factorsThe intrapersonal factors investigated in this study included socio-demographic status(age, parity, level of education, employment status and religion), disease/clinical factors(CD4 count, WHO clinical staging, gestational age and duration of being HIV positive) andwomen’s perceptions towards ARVs (see questionnaire in annex 9). None of the socio-demographic or disease/clinical factors were associated with ART initiation in pregnantwomen investigated in this study, both from the univariate and multivariate regressionanalyses. Only perceptions of women towards ARVs were associated with ART uptake.
Socio-demographic factors and uptake of ARVs for PMTCTSeveral studies have shown different results on the effect of socio-demographic factors onART initiation and short term ARV prophylaxis, with some showing an association whileothers showed no association.  The most commonly investigated socio-demographic factorsare education and age.  A study done in Uganda54 showed that women who had completedat least 7 years of education had 10 times the odds of collecting the ARVs for PMTCTcompared to women with less or no education. In Tanzania and Uganda, maternalsecondary education was associated with high uptake of ARVs.55 Kuonza et al56 showedthat lack of maternal education was associated with poor adherence to ARVs for PMTCT in
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Zimbabwe. On the other hand, quantitative studies done in Kenya and Zimbabwe38,57 foundno association between maternal education and uptake of PMTCT services. This study alsoshowed no association between maternal education and ART initiation (p=0.773) onunivariate analysis.Similarly with age, some studies have shown an association with uptake of ARVs whilesome have showed no association. In Malawi, eligible people older than 35 years weremore likely to initiate ART than those below 35 years.58 In Tanzania, age of 23 years andbelow was associated with lower ARV uptake for PMTCT.59 However, no such associationbetween age and PMTCT ARV uptake was found in Kenya and Zimbabwe.38,57 This studyalso found no association between age and ART initiation among the eligible women(univariate regression p=0.278).Employment status, religion and parity are the other socio-demographic factors whichhave been investigated for association with uptake of ARVs for PMTCT. Kuonza56 foundthat maternal employment status and parity were not associated with uptake andadherence of ARVs while Kinuthia57 found that employment status, religion and paritywere not associated with ARV use among pregnant women in Kenya. Similar findings werenoted in Zambia for parity and maternal employment status.60 This study concurred withother studies that showed that maternal employment status, religion and parity were notassociated with ART uptake among the eligible women (p=0.172, p=0.936 and p=0.317respectively on univariate analysis).Though this study found no association on any of the socio-demographic factors, thesefactors need to be considered as they may have an impact on ART uptake in other settingsdifferent from Swaziland.
Disease/clinical factors and uptake of ARVs for PMTCTThis study also investigated the effect of CD4 level, gestational age at HIV diagnosis andWHO clinical stage on ART uptake among the eligible women. A study done in Malawi58showed that the odds of ART initiation were higher among individuals with WHO stage 3 or4 and CD4 count less than 250copies/mm3. In Uganda, pregnant women with no HIVsymptoms did not see the need for ART.37 On the contrary, CD4 count level was not
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associated with ARV uptake and adherence in Zambia60,61 and Tanzania59. Albrecht et al60also showed that gestational age at time of diagnosis or ANC enrolment was not associatedwith ARVs uptake or adherence.  Once again, the effects of CD4 level, gestational age andWHO clinical stage on ARVs uptake for PMTCT vary from setting to setting. In Swaziland,our study showed no association between all these factors with ART initiation (CD4 level:p=0.559; gestational age at HIV diagnosis: p=0.552; WHO Clinical stage: p=0.449 onunivariate analysis).
Women’s perceptions towards ARVs and uptake of ARVs for PMTCTThis study also investigated if women’s perceptions on ARVs were associated with uptakeof ART. The perceptions were divided into four main categories: perceptions on benefits ofART, perceptions on harms of/difficulties with ARVs, perceptions on the need for ART andperceived stigma and discrimination while taking ARVs. On univariate analysis, allperception scores from all the factors were associated with ART uptake among the women(p=0.000, p=0.002, p=0.011 and p=0.011 respectively). However, perceptions on harmsof/difficulties with ARVs, perceptions on the need for ART and perceived stigma anddiscrimination while taking ARVs were not included in the logistic regression due to aCronbach alpha value less than 0.70. Following multiple logistic regression, our studyshowed that the odds of initiating ART among eligible pregnant women in Swazilandincrease as the perception of women towards the benefits of ART increases(p=0.001) whilecontrolling for employment status, HIV disclosure status, being a member of a supportgroup, partner support for ART, and knowledge of partner status.Several studies have shown that poor knowledge on and perceptions towards ARVshinders uptake.62,63,64,65 Some studies showed that women declined to take ARVs forPMTCT because they doubted their efficacy or they feared ARVs could harm the unbornchild. Most of these studies were qualitative in design. Very few quantitative studies to ourknowledge have actually looked at the association of perception scores with uptake of ARTamong eligible pregnant women.Perceptions on stigma have also been shown to be barriers to uptake of ARVs for PMTCT inboth qualitative36,62,64,66 and quantitative studies57.
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6.2.2. Interpersonal factorsThis study also investigated any associations between interpersonal factors (partnersupport, disclosure of HIV status, being a member of a support group and knowledge ofpartner status) and ART uptake among pregnant women.
Partner SupportPartner support is one of the factors that was strongly associated with ART initiationamong eligible pregnant women in this study. On univariate analysis, the odds of ARTinitiation among women who expressed partner support were higher than those of womenwith no such support (p<0.001). On the multiple logistic regression, this study showed thatthe odds of initiating ART among eligible pregnant women in Swaziland was higher inwomen whose partners support ART initiation than in those whose partners do notsupport ART initiation (p<0.001) after controlling for employment status, HIV disclosurestatus, being a member of a support group, perceptions on benefit of ARVs, and knowledgeof partner’s HIV status.Male involvement has been one of the barriers to PMTCT in most countries and WHOidentified male involvement as a priority for PMTCT programs.67 Male involvement iscritical in PMTCT as it has been shown to independently reduce mother to childtransmission of HIV. In a study conducted in Kenya, the combined risk of HIV acquisition orinfant mortality was lower with male ANC attendance (aHR = 0.55; p = 0.012).68Our study contributes to the body of literature that has shown that men influence women’sdecision to accept ARVs for PMTCT purposes. In Tanzania, women whose partnersprovided support and attended ANC were three times more likely to use ARVs for PMTCTcompared to those whose partners did not attend.69 In South Africa, multivariate analysisshowed that male involvement was associated with better uptake and adherence for ARVsfor PMTCT.70 Similar findings were seen in Malawi where male involvement wassignificantly associated with uptake of PMTCT services including completion of follow up inthe program (AOR=16.8, p<0.0001).71 In Kenya, women who came with their partners forHIV testing and counselling were three times more likely to uptake and administer ARVsfor PMTCT.72 A number of qualitative studies have also identified male support as a
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facilitating factor to uptake of PMTCT services by pregnant women.73,74,75
Disclosure of HIV status and knowledge of partner’s HIV statusOn univariate analysis, the odds of ART initiation among women who had disclosed theirHIV status were higher than those of women who had not disclosed (p=0.002). However,following multiple logistic regression, disclosure of HIV status was not associated with ARTuptake when controlling for employment status, presence of male support, being a memberof a support group, perceptions on benefit of ARVs, and knowledge of partner’s HIV status.Women’s knowledge of the HIV status of their partners was not associated with ARTinitiation both in univariate analysis and multivariate logistic regression.Univariate analysis in studies conducted in South Africa showed that administration ofARVs for PMTCT was significantly associated with HIV status disclosure by pregnantwomen.70,76 In Zimbabwe, non-adherence to PMTCT ARVs was associated with maternalnon-disclosure of HIV status to sexual partner (POR=2.75; 95% CI: 1.04-7.32 throughlogistic regression).56 Some qualitative studies have also identified fear of disclosure as abarrier to women receiving PMTCT services.36,64,77
Support group membershipIn this study, being a member of a support group was not significantly associated with ARTinitiation both in univariate analysis (p=0.151) and multiple logistic regression.  Only10/163 (6%) of women from this study were members of a support group duringpregnancy. This might be attributed to the fact that pregnancy has a limited period andwomen might not get the time to join a support group before they deliver. To ourknowledge not many studies have looked at the association of being support membershipand ART initiation among pregnant women. However, in Zimbabwe women who weremembers of an HIV support group  were twice as likely to access HIV care and treatment asthose who did not belong to any group (OR=2.39; 95% CI: 2.07- 14.89 on univariateanalysis).38
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6.2.3. Organisational factorsThe present study also examined the association between organisational factors and ARTinitiation among the pregnant women. Analysis of organizational factors in our studymainly focused on health care providers’ attitudes towards pregnant women and women’sperceptions towards health facility access. Both factors were associated with ART initiationamong pregnant women on univariate analysis. Women with higher perceptions scorestowards health facility access were more likely to initiate ART than those with lower scores(p=0.032). Pregnant women who received positive attitudes (scores) from health careworkers were more likely to initiate ART than those receiving negative attitudes (p=0.007).However, both these variables were excluded from the multiple logistic regression modeldue to many missing variables.Organisational factors have been widely studied to determine their effects on PMTCTservices uptake for pregnant women. In a qualitative study in Uganda, negative interactionsbetween health care staff and pregnant women were cited as a barrier to women initiatingART.37 Several other studies (mainly qualitative) have cited negative staff attitudes andpoor access to ART services as barriers to uptake or adherence of PMTCT services bypregnant women.33,37,62,64,78,79
6.2.4. Limitations of the studyThe limitations from this study were as follows:i. The study only focused on women who were delivering at the health facilities. Thismight have introduced some bias as women delivering at health facilities might bemotivated and committed people who are also likely to initiate ART.ii. Interviews were conducted by health care workers and this might have introducedbias especially on questions asking about health workers’ attitude towards pregnantwomen. However, efforts were made through training and supervision of healthcare workers to minimize this.iii. Women were interviewed about attitudes regarding benefits or harms of ART afterthey had initiated ART. Therefore their responses could have been influenced bytheir experiences with ART: i.e. if a woman got better because of ART, then herperceptions of the benefits will become more favourable.
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iv. The sample is only representative of women who had a CD4 count. A relatively largeproportion (15% of the total HIV positive women identified for the study- see figure2) of the women were excluded from analysis, because researchers could notestablish whether they were eligible for ARTv. The planned sample size could not be reached. As a result many of the statisticallynon-significant factors may also be of importance but this study might have beenunderpowered to detect them as such.vi. Two variables, perceptions towards access to clinic and health care workerattitudes, were excluded from the regression model due to missing data
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7. CONCLUSION AND RECOMMENDATIONS

ConclusionART initiation is very important for HIV positive women both for their own health and forprevention of HIV transmission to their children. However, not all women initiate ART dueto a number of reasons. In this study, 32.5% of the eligible pregnant women did not initiateART. This study investigated which factors are associated with ART initiation amongeligible women in Swaziland. On univariate analysis, the factors that were associated withART initiation were: perceptions on benefits of ART, perceptions on the harmsof/difficulties with ARVs, perceptions on the need for ART, fear of stigma anddiscrimination, HIV status disclosure, partner support for ART, perceptions towards accessto clinic, and health care work attitudes towards the pregnant women. Following multiplelogistic regression, only perceptions on benefits of ART and presence of partner supportwere significantly associated with ART initiation. The present study contributes to the bodyof literature that has identified factors associated with ART initiation among pregnantwomen.Momentum has gathered globally to eliminate paediatric HIV by 2015. However, if ARTuptake of women remains unsatisfactory, this goal may not be achieved. Therefore, effortsshould be intensified to ensure that eligible pregnant women are initiated on ARTtreatment. In 2013, WHO released new guidelines for PMTCT16 that now recommendantiretroviral therapy either for life or for the course of pregnancy for all HIV positivewomen regardless of their CD4 count or WHO stage popularly known as option B or optionB+. Although this study was conducted before the release of these new guidelines, thefactors that have been identified here need to be seriously considered for uptake of ARTamong pregnant women to be improved.
Recommendations:Based on these findings it is recommended that:i. There is need to strengthen counselling and education of pregnant women on ART.This will address the issues of poor perception towards ARVs by the women. Clearguiding documents and counselling materials need to be provided to all health care
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workers to ensure they provide proper and adequate information to the women.Information provided to the women should aim at dispelling myths andmisconceptions on ART; and ensuring women understand benefits of ART.ii. Male involvement strategies need to be developed to ensure pregnant womenreceive support from their partners. In 2012, WHO released a document whichdiscusses male involvement in depth and identifies some strategies to promote maleinvolvement that have been proven to work in some countries.80 Some of thestrategies include behaviour change communication, community engagement, andestablishing male friendly services. Countries have to adopt strategies that work intheir different settings.iii. Stigma and discrimination against people living with HIV needs to be addressed.According to the Department of International Development81, some of the promisinginterventions against HIV stigma and discrimination include: identification ofdrivers of stigma in a country (through research) and development of acomprehensive strategy to address the drivers; engaging public figures who areleaders in their communities to be champions in changing attitudes towards peopleliving with HIV; and reducing stigma at health facilities through establishment offriendly services for people living with HIV.iv. Women should be empowered on how they can disclose their HIV results to theirpartners or family members. This can be done through promoting couples HIVtesting and counselling; establishment of support groups for people living with HIV;improving interpersonal communication skills for women living with HIV throughtraining; and strengthening ongoing counselling for women living with HIV topromote HIV status disclosure.82v. Any negative attitudes from health care workers toward pregnant women need tobe addressed. This can be done through training and workshops with the healthproviders; and establishment of recognition schemes (certificates of appreciation ornon-monetary incentives) for health care workers performing well.
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9. ANNEXES

Annex 1: Swaziland Ethics Committee approval letter
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Annex 2: University of Pretoria Academic Advisory Committee approval letter
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Annex 3: Box Tidwell Test for Quantitative Variables

Variable p-value Conclusion

Age 0.571 Age has a linear relationship with the Logit therefore wasleft as a quantitative variable in logistic regression
CD4 count 0.654 CD4 has a linear relationship with the Logit therefore wasleft as a quantitative variable in logistic regression
Gestational age 0.722 Age has a linear relationship with the Logit therefore wasleft as a quantitative variable in logistic regression
Perceptions towards

benefit of ART

0.912 Scores for benefits have a linear relationship with the Logittherefore was left as a quantitative variable in logisticregression
Perceptions towards

harms of ARVs

0.383 Scores for harms have a linear relationship with the Logittherefore was left as a quantitative variable in logisticregression
Perceptions on need

for ART

0.785 Scores for needs have a linear relationship with the Logittherefore was left as a quantitative variable in logisticregression
Fear of stigma and

discrimination

0.862 Scores for fears of stigma and discrimination have a linearrelationship with the Logit therefore was left as aquantitative variable in logistic regression
Access to clinic 0.156 Scores for access to the clinic have a linear relationshipwith the Logit therefore was left as a quantitative variablein logistic regression
HCW attitudes 0.245 Scores for HCW attitudes have a linear relationship with theLogit therefore was left as a quantitative variable in logisticregression
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Annex 4: Stata output for regression analysis of initial model

. est store c

(Assumption: . nested in b) Prob > chi2 = 0.2708
Likelihood-ratio test LR chi2(1) = 1.21

. lrtest b

knowptstatus .5808304 .2770539 -1.14 0.255 .2280497 1.479344
ptsupport 7.707816 3.813303 4.13 0.000 2.922905 20.32582
supportgrp 3.888764 4.48306 1.18 0.239 .4060001 37.24749
benefits 2.693058 .917101 2.91 0.004 1.381578 5.249478

outcome Odds Ratio Std. Err. z P>|z| [95% Conf. Interval]

Log likelihood = -81.108686 Pseudo R2 = 0.2080
Prob > chi2 = 0.0000
LR chi2(4) = 42.60

Logistic regression Number of obs = 162

. logistic outcome benefits supportgrp ptsupport knowptstatus

.

. est store b

(Assumption: . nested in a) Prob > chi2 = 0.4283
Likelihood-ratio test LR chi2(1) = 0.63

. lrtest a

knowptstatus .5443091 .2628571 -1.26 0.208 .211244 1.402513
ptsupport 7.845501 3.903945 4.14 0.000 2.958423 20.80564
supportgrp 4.246713 4.93756 1.24 0.214 .43489 41.46927
benefits 2.668708 .9122122 2.87 0.004 1.365668 5.215032

employment .6241575 .2661745 -1.11 0.269 .2705801 1.439768

outcome Odds Ratio Std. Err. z P>|z| [95% Conf. Interval]

Log likelihood = -80.502364 Pseudo R2 = 0.2139
Prob > chi2 = 0.0000
LR chi2(5) = 43.81

Logistic regression Number of obs = 162

. logistic outcome employment benefits supportgrp ptsupport knowptstatus

.

. est store a

knowptstatus .535399 .2591771 -1.29 0.197 .2073128 1.382703
ptsupport 6.836957 3.585062 3.67 0.000 2.446371 19.10748
supportgrp 4.054392 4.702554 1.21 0.227 .4174894 39.37368
disclosure 1.835351 1.439383 0.77 0.439 .3946028 8.536464
benefits 2.623065 .9045465 2.80 0.005 1.334375 5.156325

employment .626517 .2676943 -1.09 0.274 .2711669 1.447535

outcome Odds Ratio Std. Err. z P>|z| [95% Conf. Interval]

Log likelihood = -80.188679 Pseudo R2 = 0.2170
Prob > chi2 = 0.0000
LR chi2(6) = 44.44

Logistic regression Number of obs = 162

. logistic outcome employment benefits disclosure supportgrp ptsupport knowptstatus
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Annex 4: Stata output for regression analysis of initial model (continued)

. est store e

(Assumption: . nested in d) Prob > chi2 = 0.2169
Likelihood-ratio test LR chi2(1) = 1.52

. lrtest d

ptsupport 5.973698 2.395509 4.46 0.000 2.722096 13.10941
benefits 2.693723 .8968775 2.98 0.003 1.402635 5.173224

outcome Odds Ratio Std. Err. z P>|z| [95% Conf. Interval]

Log likelihood = -82.753723 Pseudo R2 = 0.1919
Prob > chi2 = 0.0000
LR chi2(2) = 39.31

Logistic regression Number of obs = 162

. logistic outcome benefits ptsupport

.

. est store d

(Assumption: . nested in c) Prob > chi2 = 0.1840
Likelihood-ratio test LR chi2(1) = 1.77

. lrtest c

knowptstatus .5661417 .268892 -1.20 0.231 .2231734 1.436177
ptsupport 8.148528 4.0124 4.26 0.000 3.104136 21.39034
benefits 2.603123 .8687089 2.87 0.004 1.353423 5.00675

outcome Odds Ratio Std. Err. z P>|z| [95% Conf. Interval]

Log likelihood = -81.991255 Pseudo R2 = 0.1994
Prob > chi2 = 0.0000
LR chi2(3) = 40.83

Logistic regression Number of obs = 162

. logistic outcome benefits ptsupport knowptstatus

.
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Annex 5: Stata output for post-regression analysis of initial model

dx2 5 5.350941 0 5.350941 5.350941

Variable Obs Mean Std. Dev. Min Max

. summ dx2 if dx2>4 & db>1

(1 missing value generated)
. predict db, dbeta

(1 missing value generated)
. predict dx2, dx2

(1 missing values generated)
. predict mu, p
. *RESIDUAL ANALYSIS
.

Prob > chi2 = 0.3582
Hosmer-Lemeshow chi2(8) = 8.81

number of groups = 10
number of observations = 162

(There are only 10 distinct quantiles because of ties)
(Table collapsed on quantiles of estimated probabilities)

Logistic model for outcome, goodness-of-fit test

. estat gof, group(12)

Prob > chi2 = 0.5593
Hosmer-Lemeshow chi2(6) = 4.88

number of groups = 8
number of observations = 162

(There are only 8 distinct quantiles because of ties)
(Table collapsed on quantiles of estimated probabilities)

Logistic model for outcome, goodness-of-fit test

. estat gof, group(10)

Prob > chi2 = 0.1707
Hosmer-Lemeshow chi2(6) = 9.05

number of groups = 8
number of observations = 162

(Table collapsed on quantiles of estimated probabilities)

Logistic model for outcome, goodness-of-fit test

. estat gof, group(8)

Prob > chi2 = 0.5556
Pearson chi2(23) = 21.42

number of covariate patterns = 26
number of observations = 162

Logistic model for outcome, goodness-of-fit test

. estat gof

. *GOODNESS OF FIT

.

area under ROC curve = 0.7748
number of observations = 162

Logistic model for outcome

. lroc

. *AREA UNDER CURVE
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Annex 6: Stata output for regression analysis of final model (without high-leverage
points)

ptsupport 4.748461 1.96216 3.77 0.000 2.112609 10.673
benefits 3.04082 1.044192 3.24 0.001 1.551298 5.960548

outcome Odds Ratio Std. Err. z P>|z| [95% Conf. Interval]

Log likelihood = -79.925471 Pseudo R2 = 0.1830
Prob > chi2 = 0.0000
LR chi2(2) = 35.82

Logistic regression Number of obs = 158

. logistic outcome benefits ptsupport

. *NEW REGRESSION MODEL WITH DROPPED HIGH LEVERAGE POINTS
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Annex 7: Stata output for post-regression analysis of final model (without high-
leverage points)

dx2 0

Variable Obs Mean Std. Dev. Min Max

. summ dx2 if dx2>4 & db>1

. predict db, dbeta

. predict dx2, dx2

. predict mu, p

. *RESIDUAL ANALYSIS

.

Prob > chi2 = 0.7089
Hosmer-Lemeshow chi2(8) = 5.45

number of groups = 10
number of observations = 158

(There are only 10 distinct quantiles because of ties)
(Table collapsed on quantiles of estimated probabilities)

Logistic model for outcome, goodness-of-fit test

. estat gof, group(12)

Prob > chi2 = 0.5349
Hosmer-Lemeshow chi2(7) = 6.04

number of groups = 9
number of observations = 158

(There are only 9 distinct quantiles because of ties)
(Table collapsed on quantiles of estimated probabilities)

Logistic model for outcome, goodness-of-fit test

. estat gof, group(10)

Prob > chi2 = 0.4701
Hosmer-Lemeshow chi2(6) = 5.59

number of groups = 8
number of observations = 158

(Table collapsed on quantiles of estimated probabilities)

Logistic model for outcome, goodness-of-fit test

. estat gof, group(8)

Prob > chi2 = 0.7817
Pearson chi2(23) = 17.55

number of covariate patterns = 26
number of observations = 158

Logistic model for outcome, goodness-of-fit test

. estat gof

. *GOODNESS OF FIT

.

area under ROC curve = 0.7680
number of observations = 158

Logistic model for outcome

. lroc

. *AREA UNDER CURVE

.

. drop mu dx2 db

. *POST-REGRESSION ANALYSIS ON NEW MODEL

.
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Annex 8: Informed Consent Form

I, the undersigned, have read and fully explained the participant information leaflet,

which explains the nature, process, risks, discomforts and benefits of the study to the

participant whom I have asked to participate in the study.

The participant indicates that she understands that the results of the study, including

personal details regarding the interview will be anonymously processed into a

research report. The participant indicates that she has no objections to participate in

the study. She understands that there is no penalty should she wish to discontinue

with the study and her withdrawal will not affect her care at this facility in any way. I

hereby certify that the client has agreed to participate in this study.

Participant’s name ____________________________________________________

(Please print)

Name of person seeking consent ________________________________________

(Please print)

Signature ____________________________________ Date _________________

Witness’s name ______________________________________________________

(Please print)

Witness’s signature ____________________________ Date __________________
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Annex 9: Study Questionnaire

FACILITY INFORMATION

Name of study site: _______________________________________________

Health provider’s name: _______________________________________________

Date: ________________________________________________

INTRAPERSONAL FACTORS

SOCIO-DEMOGRAPHIC (collect information from ANC or ask patient if information is not in the card)

1. Age (yrs): ________________ 2. Parity _________________________________

3. Level of education: Some primary Completed primary Some secondary
Completed secondary Tertiary Never went to school

4. Employment status: Professional Semi-skilled Self Employed Not Employed

5. Religion: Catholic Muslim Traditionalist Pentecostal
Protestant Seventh Day Adventist Zionist
None
Other (specify)_______________________________________________

6. Place of residence: ______________________________________________

DISEASE/CLINICAL INFORMATION (collect information from ANC or ask patient if information is not in
the card)

7. Date tested HIV positive: ________________ 8. Date blood for baseline CD4 collected: _____

9. Date baseline CD4 results received: _____________ 10. Baseline CD4 Count Result: _____________

11. Gestational Age at HIV Diagnosis (wk)________

12. WHO clinical stage I II III IV

13. Was client referred for HAART initiation? Yes No HAART available on site

14. HAART initiated? Yes No

15. Date HAART initiated (if yes to 14) ____________________________

16. If HAART not initiated, ask client to explain what happened for her to end up not initiating HAART
...............................................................................................................................
...............................................................................................................................
...............................................................................................................................
...............................................................................................................................
...............................................................................................................................
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PERCEPTIONS ON ARVs (ask from patient and tick appropriately)

We will now ask you some questions about your perceptions on ARVs. Please rate the degree to which

each statement is true to you.

No. Statement Strongly
Agree

Agree Uncertain Disagree Strongly
disagree

Perceptions on benefits of ART

17 ART makes one feel better/stop being
sick

18 ART makes one to be happier

19 ART makes a person to be able to take
care of my family

20 If a person does not start ART he/she will
die

21 ART will protect a baby in the womb
from getting HIV

Perceptions on harms of/difficulties with ARVs

22 ART makes a person feel sick

23 If a person does not have enough food,
they cannot start taking ART

24 ART is bad
25 If a person starts ART they will die

26 It is difficult for one to take the ARVs for
the rest of my life

Perceptions on need for ART

27 I do not want to take any medicine

28 If a person is not yet sick, there is no
need for them to start ART

29 It would be better to take traditional
medicine than ART

30 I do not understand why I need ART

Fear of stigma and discrimination

31 If a person starts ART people will not like
him/her

32 I am afraid to go to the clinic for ART

33 My family doesn’t want me to start ART

34 I am afraid of being stigmatized if I start
ART

Adapted from Fox PM et al. Barriers to initiation of antiretroviral treatment in rural and urban areas
of Zambia: a cross-sectional study of cost, stigma, and perceptions about ART. Journal of the
International AIDS Society 2010;13(8):1-11
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INTERPERSONAL FACTORS

(Ask from patient)

35. Have you disclosed your HIV Status? No Yes (specify to who?)___________________

36. Are you a member of a support group? No Yes

37. Does your religion support use of ARVs? No Yes I don’t know

38. Who did you have to consult to make a decision to start ART?
Your Father/mother Husband
Pastor Friend(s)
Your husband’s family PLWHA volunteer/counsellor
Children Siblings
No One Other (specify) _________________

39. Do you know the HIV status of your partner? Yes No

40. Does your partner know your HIV status? Yes No

41. Was your partner supportive when you told him your need to take ARVs? Yes No

ORGANIZATIONAL FACTORS
(Ask from patient)

42. At which facility did you receive your ANC services? _________________________________________

43. How do you get to the ANC facility?

Walk By bus/commuter omnibus

Bicycle Taxi

My own car Other (specify) ___________________________________________

44. How far is the ANC clinic from your home?

Less than 5km 5-10km 10-20km

20-30km 30-50km more than 50km

45. How much do you use to get to the ANC clinic? (In Emalangeni)______________________________

46. Which facility did you receive/were referred/were offered for ART? ___________________________

47. How do you get to the ART clinic?

Walk By bus/commuter omnibus

Bicycle Taxi

My own car Other (specify) ______________________________

48. How far is the ART clinic from your home?

Less than 5km 5-10km 10-20km

20-30km 30-50km more than 50km

49. How much do you use to get to the ART clinic? (In Emalangeni)______________________________
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Please rate the degree to which each statement is true to you.

No. Statement Strongly
Agree

Agree Uncertain Disagree Strongly
disagree

50 It is very difficult to get to the ANC clinic

51 I can’t leave my work to go to the ANC
clinic

52 I do not have time to go to the ANC clinic

53 The ANC clinic is too far for me to travel
to

54 It is very difficult to get to the ART clinic

55 I can’t leave my work to go to the ART
clinic

56 I do not have time to go to the ART clinic

57 The ART clinic is too far for me to travel
to

58
The fact that I had to be referred to
another clinic for ART prevented me from
starting the ART
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We will now ask you some questions about your experience of the clinic visits during pregnancy and the

relationships with your healthcare providers at the ANC clinic. Based on your experience of the clinic

visits during pregnancy, please rate the degree to which each statement is true for you

No. Statement Always Most

times

Sometimes Never No
experience

The clinic staff/health care providers:
59 Listened to me

60 Cared about me

61 Answered my questions

62 Spent enough time with me

63 Respected my choices
64 Helped to solve my problems
65 Talked to me about my problems
66 Explained to me what choices I had
67 Treated me with respect
68 Supported my decisions
69 Made me wait too long

70 Referred me to the right people if they
could not help me

71 Spoke to me rudely

72
Scared me so I did not speak to them
about my problems

Adapted from the questionnaire on patient satisfaction developed by the research team of Mother and

Child Health Unit of the MRC, South Africa

End of questionnaire: Thank client for their time and cooperation
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