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ABSTRACT OF THE DISSERTATION 

 

Decentralization of HIV testing and the cascade of HIV treatment for  

mothers and infants in Myanmar 

by 

San Hone 

Doctor of Philosophy in Epidemiology 

University of California, Los Angeles, 2017 

Professor Roger Detels, Chair 

 

Background: Joining hands with the global community, Myanmar has committed to move 

towards the elimination of mother to child transmission of HIV. The 1.5-decade Prevention of 

Mother to Child Transmission of HIV (PMCT) program in Myanmar introduced point-of-care 

testing in 2013 for all Antenatal Care (ANC) attendees as an approach towards community based 

interventions. This study assessed progress along the cascade of PMCT services and also the 

challenges faced by service providers during the initial phase of implementing the new 

intervention.    

Methods: A serial cross sectional study was employed to assess progress of HIV testing uptake 

from 2013 to 2015 in 228 townships. The progress for urban and rural health center groups was 

assessed in a sample of 23 townships where the decentralized testing activity was initiated in 

2013. A cohort study was used to assess the factors associated with compliance to prescribed 

medication among pregnant women living with HIV and their HIV exposed infants.  
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Results: During the study period, the median HIV testing coverage among ANC attendees 

increased from 20 to 90%, increasing proportions being tested at their first ANC visit and 

receiving their results on the same day. Travel times and costs, and heavy workloads of primary 

care providers were identified as obstacles for ANC attendees to receive all essential services in 

a single ANC visit. Structural gaps such as inadequate logistic supplies and limited availability 

of services for diagnosis and treatment of HIV exposed infants at primary care level were also 

identified as challenges that hindered the progress of program implementation. Fear of stigma 

and discrimination remain as major challenges for successful implementation of the PMCT 

program in Myanmar. 

Conclusions: Urgent remedial action is required to improve logistical delivery of supplies to 

health care centres, and to identify and establish proper linkage for early diagnosis and treatment 

of HIV-exposed infants.  There is also a need to recruit and train local volunteers as alternative 

health care cadres. Continuous mentoring from supervisors and quality control measures for HIV 

testing should be implemented. The program should identify appropriate strategies for addressing 

stigma and discrimination against pregnant women and their families living with HIV.  

 

 

 

Key words: Elimination of mother to child transmission of HIV; Prevention of mother to child 

transmission of HIV; community based intervention; decentralized HIV testing; primary care 

providers
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 1 

  Chapter 1

Introduction 

 

A number of novel tools for addressing HIV infection, such as rapid diagnostic tests, 

antiretroviral medications and various tests assessing infected individuals’ condition have 

evolved in recent decades with the growing maturity of the HIV pandemic.  Although complete 

elimination of virus from an infected individual is not currently possible with any combination of 

medications, there is strong evidence that combination therapy can effectively supress viral 

replication and lower viral load, thereby preventing further damage to the immune system, 

prolonging life expectancy, and cutting the chain of viral transmission (Cohen, McCauley, & 

Gamble, 2012).  Even with unlimited availability of powerful antiretroviral therapy (ART) and 

other resources, developed countries are still facing the problem in getting HIV infected 

individuals to be tested, enrolling them into and complying with essential health services.  HIV 

testing is the first and foremost route for an infected individual to enter into care and treatment 

systems.  Thus, promoting HIV testing becomes an integral focal point for any country that is 

trying to reduce the public health burden of HIV infection.   

To enhance early detection of HIV infection and reduce stigma of HIV testing, the U.S. 

CDC revised HIV testing recommendations in health care settings in 2006 by recommending opt 

out screening for all patients in all health care settings, and at least annual screening for persons 

at high risk for HIV infection (Branson et al., 2006).  New updates aim to eliminate unnecessary 

requirements that hinder HIV testing, stigma, heavy workloads for health care providers and 

written consent for HIV testing, as well as providing prevention counselling as a part of HIV 
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screening. The U.S. CDC also recommends the inclusion of HIV screening as a part of routine 

antenatal screening tests, with opt out approach for all pregnant women. 

Moreover, development of rapid HIV diagnostic test kits has led to innovative use of HIV 

testing, such as point-of-care testing, mobile and outreach testing in the community targeting 

particularly high risk population groups and self-testing, which help improving the coverage of 

HIV testing and increasing the number of HIV infected individuals who are aware of their status.  

Review of the history of HIV epidemic in most countries reveals that maturation of the 

epidemic gradually leads to an increasing rate of infection among pregnant women and 

consequently a higher risk of transmission to infants. Transmission of HIV from an HIV infected 

mother to her baby can occur during pregnancy, delivery and breastfeeding, with an overall risk 

of 15-45% in the absence of any interventions.  However, the risk can be reduced to <1% with 

effective interventions such as early initiation of ART, elective caesarean delivery and exclusive 

use of replacement feeding (“WHO | Mother-to-child transmission of HIV,” n.d.).    

Acknowledging feminization of the epidemic and increasing maternal to child 

transmission, the World Health Organization has strongly recommended that countries 

implement a comprehensive ‘4-prong approach’ to reduce the momentum of HIV transmission in 

this low-risk populations. ‘Prong 1’ mainly focuses on prevention of new infections among 

women, which eventually reduces new infections among pregnant women; ‘Prong 2’ focuses on 

prevention of unintended pregnancies, especially among infected women and those at high risk 

of HIV infection; ‘Prong 3’ focuses on prevention of vertical transmission of HIV from infected 

mothers to infants; and ‘Prong 4’ focuses on post-pregnancy treatment, care and follow up. The 

key interventions for Prong 3 include routine HIV testing and counselling of all pregnant 
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women, lifelong ART for eligible
1
 pregnant women, ART prophylaxis (pARV) for HIV positive 

pregnant women not eligible for ART (or without access to ART), and safer infant feeding 

practices (including ART or pARV during breastfeeding).  The major impact of prong 4 is 

improvement of survival by ensuring the linkages to chronic care and treatment for HIV infected 

pregnant/postpartum women, plus their HIV exposed and HIV infected children both during and 

after the Mother-to-Child HIV Transmission (MTCT) intervention period (WHO, 2010).  

The global community has committed itself to accelerate progress in preventing MTCT 

through an initiative with the goal of eliminating new pediatric HIV infections by 2015 and 

improving health and survival of maternal, new-borns and child in the context of HIV.  Aiming 

to achieve this goal, countries are urged to increase their rate of HIV testing among pregnant 

women, improve coverage of quality treatment and care for HIV infected pregnant women and 

early diagnosis of exposed infants. Currently, “a handful of countries like America appear to 

have virtually eliminated mother-to-child transmission of HIV and congenital syphilis” 

(“Towards the elimination of Mother-Child HIV and syphilis | POSITIVE LIVING BC,” n.d.).  

This was achieved by improving the quality of care for pregnant women and infants, including 

wider and timelier treatment for HIV and Syphilis   

Studies reveal the significant advantage of lifelong combined ART over the short-term 

prophylactic single-drug ART on the risk of mother to child transmission of HIV (Bailey et al., 

2013). Administering combined ART to infants for extended periods during breast feeding has 

significant effect of reducing HIV transmission through breast milk (Pasquié et al., 2010). Study 

results also show a significant reduction in maternal mortality with increasing duration of ART 

                                                 
1 Eligible for ART: depends on CD4 counts of infected individuals, it was CD4 counts less than 500 according to 

WHO 2010 recommendations 
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regardless of baseline CD4 count, body mass index, or haemoglobin status (Giuliano et al., 

2013).   

WHO has continually updated the recommended regimen for more effective Prevention 

of Mother to Child Transmission (PMCT) and improving the quality of maternal life with inputs 

from countries’ experiences on program implementation and research findings. The 

recommendations changed from single-dose drug for both infected mother and exposed baby to 

combined two-drug short-term treatment for mother and baby, and combined three-drug therapy 

similar to the normal adult regimen for mother and a longer duration for infants (Figure 1-1). The 

recently updated WHO recommendation 2015 known as Option B plus, is to provide ART 

immediately at diagnosis to all HIV-infected pregnant women and to continue treatment lifelong 

regardless of CD4 count or WHO clinical staging, as well as pARV for infants 6-8 weeks after 

delivery regardless of whether being breast fed (“World Health Organisation (WHO) PMCT 

Guidelines | AVERT,” n.d.).  This latest recommendation eliminates the requirement of certain 

CD4 counts to qualify for lifelong ART.  This is actually useful for health care providers who 

work in the areas with sufficient ART, but limited ability for CD4 testing, and reduces the delay 

between diagnosis and enrolment for getting ART.  The ongoing PROMISE (Promoting 

Maternal-Infant Survival Everywhere) study has found that a triple-drug regimen may be more 

efficacious and safer for women and their babies (“NIAID Web Bulletin: New Study Examines 

Best Ways to Prevent Mother-to-Child HIV Transmission and Preserve Maternal and Infant 

Health,” n.d.). 

To assess the progress in ‘universal access to care, treatment and support’ for HIV 

infected individuals, for infected pregnant women and their exposed infants, and for TB/HIV co-
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infected individuals, WHO, UNAIDS and partners are encouraging countries to assess the 

cascade of care in order to provide timely information on program performance. A guideline for 

assessment has been developed for the South East Asia and Western Pacific Regions (“Metrics 

for monitoring the cascade of HIV testing , care and treatment services in Asia and the Pacific,” 

n.d.). However, to date there is limited complete reports on such assessment in the region. These 

types of assessment provide information on the needs in program implementation and hence 

strengthen the management of the program. 

 

 

  Figure 1-1 Summary of WHO’s guidelines on the PMCT regimens 

 

 

 

 

2013 and 2015 guideline 

Triple ARV for mother as early as possible after diagnosis and continue for life long irrespective of CD4 
count and pARV 6-8 weeks for baby irrespective of breast feeding status 

2010 guideline 

Triple ARV from 14 weeks of pregnancy (mother) 
pARV until 6-8 weeks after delivery or 1 week 

after cessation of breast feeding (mother & baby) 

2006 guideline 

Dual-ARV from 28 weeks of pregnancy (mother) pARV up to 2 weeks after delivery (baby) 

Early 2000 

Single dose Nevarapine (mother)  Single dose Nevarapine (baby) 
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Background and Antenatal Care (ANC) and Practices in Myanmar  
 

 

The Republic of the Union of Myanmar is located in Southeast Asia. It covers a land area 

of 676,578 square kilometres, and is administratively divided into Nay Pyi Taw territory and 14 

states and regions. According to the provisional results from the most recent census conducted in 

March and April 2014, the population of Myanmar in 2014 was 51.42 million, with about 30% 

of the population residing in urban areas (Ministry of Labour, n.d.-b).   

Organization of health services delivery in Myanmar has occurred in the context of 

country’s administrative set up. The township health unit is the basic functioning unit of the 

country’s health system.  Each township health unit is comprised of a township hospital, station 

hospital(s), urban health center(s), maternal and child health center, and 4-5 rural health centers 

with 4-5 sub-rural health centers under each rural health center. Myanmar uses a primary health 

care approach for the provision of comprehensive health services to the entire population. The 

urban population can get access to health care at urban health centers or hospitals. The basic 

structure of primary care provision for rural communities, which comprises 70% of the total 

population, is based on sub-rural and rural health centers (MoH, 2014).   

Midwives are the front line health care providers for the rural communities. There are 

less than 20,000 midwives available for the 64,000 villages and urban health centers; the targeted 

ratio of one midwife per village has still not been achieved. A community-based Ante Natal Care 

(ANC) approach is employed by midwives to bridge the huge gap of facility based ANC for 

pregnant women who reside in villages without a sub-rural health center. Moreover, midwives 

must accomplish multiple tasks, including immunization, nutrition promotion, environmental 

health, disease prevention and control activities during their scheduled visits to each village. The 
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season and ability to travel (traffic, weather, and security reasons) interfere with the ability of a 

midwife to reach each and every village on a monthly basis. The health workforce has to be 

augmented with volunteer health workers: Auxiliary Midwives (AMW) and Community Health 

Workers (CHW).  However, the attrition rate of volunteer health workers is very high.  With the 

contributions from AMW, Myanmar has increased the percentage of pregnant women getting at 

least one ANC visit to 80% (MoH, 2014).     

 

The HIV epidemic in Myanmar and implementation of HIV/AIDS activities 

 

The first case of HIV in Myanmar was identified in 1988. The early epidemic was driven 

by intravenous drug use. The peak of the epidemic occurred around the year 2000, and gradually 

declined thereafter. The majority of cases have shifted from intravenous drug use to heterosexual 

transmission, which now accounts for 70% of reported cases. The ratio of reported male-to-

female HIV cases declined from 8.1 in 1994 to 2.1 in 2009 (National AIDS Program, Ministry of 

Health, 2009).  However, there is increasing prevalence among certain key at risk populations 

residing in rural areas (National AIDS Program, Ministry of Health, 2010; National AIDS 

Program, MOH, 2012).    

According to the estimations and projections derived from the AIDS Epidemic Model, 

Myanmar now has a concentrated epidemic, with new infections among those aged 15 years and 

older estimated to be 13,000 in 2011 and 10,700 in 2016.  Although there has been a decline in 

the total numbers of new cases annually, the female proportion of new infections ranges from 25 

to 40% (Figure 1-2).  
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 HIV/AIDS prevention and care activities have been implemented in Myanmar as a 

national concern since the early epidemic phase. The increasing number of partners including 

UN agencies, national and international non-governmental organizations, and community based 

organizations working in the field of HIV/AIDS has led to the need for a guiding plan, to which, 

all partners agree and commit to work together to achieve the set targets.  Acknowledging this 

requirement, short-, median-, and long-term strategic plans have been developed with input from 

all implementing partners since 1989.  The PMCT program has been one of the priority strategies 

in the National Strategic Plans since early 2000.  In line with the global goal for elimination of 

paediatric HIV by 2020, the latest Myanmar’s national strategic plan for HIV/AIDS 2016-2020 

has set “working towards the elimination of mother to child transmission of HIV” as one of the 

priorities interventions (NAP & Plan, 2016).     

 

 

      Figure 1-2  New HIV infections by population groups (15 years and above), 1990-2020 

(Source: HIV Estimation and Projection, (2016-2020), Myanmar, 2016) 
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The PMCT program in Myanmar 

  

Components of PMCT program, cascade of PMCT services, and challenges 
 

In Myanmar, the focus on PMCT has been operating since 2001 in a few pilot townships 

and has gradually been scaled up to cover 301 townships (91%) of total 330 townships  as a 

community based program and in 38 hospitals as a hospital based program in 2015(Figure 1-3). 

The hospital based program is operating in secondary and tertiary hospitals and mainly covers 

those who come from catchment areas where PMCT services are not available. Program 

management, especially logistic management, record keeping and reporting, is separate from the 

community based programs.  

 

 

Figure 1-3 PMCT sites in Myanmar (2001-2015) 

 

Beginning in 2010, the PMCT training teams in each state and region were comprised of 

state/regional AIDS/STD team officers, obstetric and gynaecologic specialists, paediatricians, 
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physicians and laboratories (pathology or microbiology). Training and refresher training for state 

and regional training teams is given by a central core training team. These teams are responsible 

for providing training, mentoring and refresher training for all aspects of core PMCT activities 

for townships.    

The major components of the PMCT program in Myanmar include: pre-test counselling 

to all pregnant women receiving ANC, HIV testing, post-test counselling, encouraging spouses 

to be tested, providing prophylactic antiretroviral therapy (pARV) for those who are HIV-

positive, counselling for infant feeding options, pARV for exposed infants and follow-up infant 

testing. All these activities are provided together with routine ANC services.  These major 

components define the cascade of PMCT services (Figure 1-4) that begin with: pregnant women 

receiving HIV testing and their results, receiving recommended treatment for preventing MTCT, 

complying with prescribed treatment during pregnancy and post-delivery, assuring that exposed 

infants receive and comply with prophylactic medications, receive follow-up diagnostic testing 

and promptly receive treatment if HIV positive. The essential entry to start the PMCT cascade 

services is pregnant women seeking ANC. 

Pregnant women from urban areas can access all components of PMCT services from 

midwives or nurses assigned to urban health centers or from doctors and nurses in primary-level 

hospitals or specialists in referral hospitals. Those who reside in rural areas can access these 

services from midwives or lady health visitors assigned to rural and sub-rural health centers.   
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     Figure 1-4 Cascade of services for the prevention of mother to child transmission of HIV 

 

 Until 2012, HIV testing in Myanmar was conducted according to the national HIV testing 

strategies, which allowed testing to be performed at health facility laboratories where there was 

at least one trained lab technician. Rapid tests were only allowed at township hospital 

laboratories or STD clinic labs. This stringent testing guideline negatively impacted upon 

‘practical implementation of the PMCT program’. Although blood specimens from urban areas 

could be sent to local labs on the same day, those from rural areas could only be sent once or 

twice a month. In addition, the test results were not always available on the same day, depending 

on the workloads of the labs. This meant that pregnant women in both urban and rural areas 

usually got their results during subsequent ANC visits.  In addition, monthly collection and 

transportation of specimens did not necessarily include the majority of pregnant women in rural 

areas.  
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Consequently, the increased geographic coverage of the PMCT program did not increase 

the uptake of HIV testing and number of pregnant women who knew their results that were 

expected in order to scale up program coverage. As show in Figure 1-5, the increasing coverage 

increased the numbers of women getting pre-test services, but did not significantly increase the 

numbers who were tested and received post-test counselling. Factoring in the 50% dropout rate 

between pre and post-testing, only 25-30% of estimated numbers of pregnant women were tested 

and received their test results through the PMCT program in Myanmar (National AIDS Program, 

Ministry of Health, 2012). The high dropout rate became the main challenge for scaling up the 

program, especially while adopting the continuously changing updated WHO recommendations.  

 

 

   Figure 1-5 Numbers of pregnant women receiving HIV testing services, Myanmar (2003-2013)  

(Source: Annual Progress Report (2013), National AIDS Program, 2014) 
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Updating treatment regimens for PMCT 

 

Myanmar has been updating treatment regimens of prophylactic ART according to WHO 

recommendations. In the early phase of the program, the pARV regimen was a single dose of 

Nevarapine at the onset of labour and a dose of Nevarapine given to the newborn within 48-72 

hours of delivery. From 2007, Myanmar adopted the WHO-recommended ‘short-term two drug 

combination therapy’ (2006 regimen), which started at 28 weeks of gestation and ended one 

week after delivery for both the mother and infant. In 2012, the WHO recommended triple 

combinations of drugs that started at 14 week of gestation and continued for both mother and 

infant until 6 weeks after delivery or 6 weeks after complete cessation of breastfeeding, 

whichever was later. Beginning in 2015, the regimen changed to option B plus, which starts ART 

immediately at diagnosis, regardless of CD4 count, and continues life-long ART for the mother 

and 4-6 weeks for infants regardless of whether breastfed.   

These changing regimens indicated the need for early and comprehensive coverage of 

HIV testing, necessitating an innovative change in the HIV testing strategy in Myanmar. To 

overcome the challenge of fulfilling the new regimen and resolving the high dropout rates for 

PMCT, a new point-of-care testing strategy using rapid diagnostic test kits was rolled out in 84 

PMCT townships in 2013, with an additional 44 townships in 2014, and all remaining 173 

townships in 2015.  

For point-of-care testing, midwives are trained at their township health offices by state 

and regional level training teams, to use a simple rapid test kit for HIV testing according to the 

guidelines for providers, using a clear Standard Operational Procedure (AIDS/STD Team, 2013). 

With point-of-care testing, the burden of providing individual pre-test counselling, sample 
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collection, and sending every blood specimen to the township lab is greatly reduced. However, 

midwives need to send specimens or refer individuals with positive results to township hospital 

or STD clinic labs for confirmation testing. 

 

Reporting and record keeping system 

 

 The record-keeping and reporting for hospital based programs is not part of the 

community based program. Each hospital prepares its own monthly reports and submits them to 

the headquarters.  

Only a paper based recording and reporting system was used in Myanmar until mid-2016.  

Monthly reports from all health centres, both rural and urban, are compiled and submitted to the 

headquarters.  At the headquarters, the information began to be entered into a database in 2008 

by trained staff members, with data checking and analysing as required. 

At the primary health care provider level, there is a PMCT record book for all HIV 

positive cases that midwives update with each case. She begins the record and follows the patient 

up to 18 months after delivery if possible or at least up to post-natal follow-up care. Even if the 

woman delivers at a township hospital, the midwife is responsible for post-natal care, 

immunizing the infants and filling out the required information in the log books. In the monthly 

reports, which are ‘aggregate reports’, actual events cannot be tracked individually and there is a 

possibility of some overlap between rural and urban health centres. Therefore, follow-up of each 

HIV-positive pregnant woman is preferably carried out with individual patient records, which are 

usually kept at the health centres.   
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Using the aggregated report, it is possible to assess the level of HIV testing uptake among 

ANC attendees and spouses, plus the number of infected women who start either pARV or 

lifelong ART. However, it is not possible to assess when testing and treatment occurred for 

individuals or their actual compliance.   

In some townships, the township medical officer or AIDS/STD team leader might collect 

information and make his/her own assessments on the progress of the program in the area. Thus 

far, studies of the cascade of PMCT on a wider scale that require a combination of compiled 

reported data and unreported data recorded by individual midwives had not been conducted in 

Myanmar.   

 

Research questions and aims 

 

With the implementation of point-of-care testing and decentralization of HIV counselling 

and testing, we hope to see substantial improvement in the cascade of care and treatment services 

for PMCT. As shown in Figure 1-4, the flowchart on the cascade of care for PMCT, this study 

assessed the changes in the proportions of pregnant women receiving HIV testing and test 

results, HIV-positive pregnant women who received appropriate treatment, the proportion 

complying with prescribed treatment, and the proportion of HIV-exposed infants who received 

follow-up care services (including prophylactic treatment, HIV testing and ART for the HIV-

positive).  

The results from this study should provide guidance for future program improvements in 

approaching the global goal of creating an HIV-free generation.  
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Study sites 

 

This project was conducted in three parts:  

Study 1  assessed changes in the proportion of pregnant women who received HIV testing 

and their test results in a total of 228 townships comprising of 81 from the first group, 41 from 

the second group, and 106 from the third group of the townships initiating decentralized testing 

in the years 2013, 2014, and 2015, respectively (Figure 1-6);  

Study 2 examined changes in the proportion of HIV testing coverage among ANC 

attendees, treatment coverage among HIV-positive pregnant women and the experiences of 

health care providers when implementing the new testing strategy.  

Study 3 determined factors associated with HIV positive pregnant women complying 

with prescribed treatment and mother-infant pairs complying with PMCT services.   

For studies two and three, 23 townships were selected through a simple random sampling 

strategy from the first group of townships that were involved in study 1 (Figure 1-6). 

 

Materials and Methods 

 

 The study protocol was approved by the Institutional Review Boards (IRB) of both the 

University of California, Los Angeles (UCLA) and the Myanmar Ethical Review Committee. It 

was also reviewed and approved by the Department of Public Health, Ministry of Health and 

Sports. A coordination letter was circulated to state, regional and township public health officers 

in charge to authorize data collection. 
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 Each of the three studies had a unique study methodology. Study 1 was a serial cross-

sectional study employing ‘two stage cluster sampling’ from the source population of all 

PMCT townships in Myanmar. Information on variables of interest was extracted from the 

central PMCT database that was developed in 2008.  In addition, information on township 

characteristics was available from Myanmar’s 2014 census database (Ministry of Labour, n.d.-b).  

 

Figure 1-6 Study sites
2
 for phase one (left) among all PMCT townships

3
 and study sites for phase 

two and three (right) 

 

                                                 
2 Group 1: Townships with decentralized HIV testing in 2013, Group 2: Townships with decentralized HIV testing 

in 2014, Group 3: Townships with decentralized HIV testing in 2015 

 
3 Number of PMCT townships as of end of 2015  
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Study 2 was a serial cross-sectional study with three types of data collection forms were 

used for each of the selected townships. The first recorded information on township 

characteristics, the second mainly collected health centre characteristics from urban and rural 

health centres within the selected township and the third form was an open-ended question 

survey for midwives (primary health care providers) to describe their experiences, perceptions, 

and the difficulties faced with decentralized HIV testing.  

Study 3 was a longitudinal follow up study on cohorts of HIV positive pregnant women 

identified between 2011 and 2014 through community clinics providing ANC in 23 selected 

townships. Information on all HIV-positive pregnant women in the selected townships was 

extracted from the records being used as patient tracking tools by primary care providers. No 

identifiable information was extracted from patient records, such as name, address or contact 

information (i.e. confidentiality was maintained).  

 Data entry was done using Epi-info, cross-checking was done with double data entry 

process to assure data quality. Correlated data analysis was employed in this study.  

Details of study methods, data collection, data analysis and results are described in 

subsequent chapters. 
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  Chapter 2

HIV testing uptake (being tested and getting the results) among 

pregnant women and spouses in townships with different years of 

initiating decentralized HIV testing in Myanmar  

(2013-2015) 

 

Abstract  

 

Background: Myanmar has implemented its Prevention of Mother to Child Transmission of HIV 

(PMCT) program as one of the priority interventions since the early 2000s. With gradual scaling 

up, the program covered 301 of 330 townships (91 percent of geographic area) as of 2015. 

Providing point of care testing for pregnant women by primary care providers was adopted since 

late 2013 as the decentralized HIV testing strategy. It was rolled out in a phased manner in 84 

townships in 2013, followed by 44 townships in 2014, and another 173 townships in 2015. This 

study aims to assess HIV testing uptake in these three township groups throughout the study 

period of 2013 to 2015.  

Methods: A serial cross-sectional study employing two-stage clustered sampling of 81, 41, and 

106 townships from the first, second and third groups of townships, respectively. Monthly HIV 

testing information for each township was extracted from the central PMCT data base. A random 

effects logistic model was deployed, and the effects of township’s characteristics, human 

resources for health and duration of PMCT program were controlled for in the model. 
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Results: The median HIV testing uptake among ANC attendees increased from 20-30% to 90% 

during the study period in the three township groups. Although the group 3, last group to 

incorporate point-of-care testing, had significantly higher odds of achieving higher HIV testing 

uptake than groups 1 and 2 at baseline, the rate of increase in group 1 was more rapid than that of 

the group 3. Group 2 has increased tremendously from significantly lower to higher odds 

beginning at the first time point.  Regarding spouse testing, it was found that rates increased 

among spouses of both HIV-infected and -uninfected pregnant women. However, a substantial 

proportion (36%) of townships that identified HIV-infected pregnant women failed to provide 

HIV testing services for those spouses who had a very high potential of being infected. 

Conclusions: There is a need to emphasize spouse testing for HIV-positive pregnant women, 

scaling up universal antenatal care (ANC) coverage and further exploration of challenges faced 

during the early phase of implementing decentralized HIV testing.  

 

Key words: Decentralized HIV testing, prevention of mother to child transmission of HIV 

(PMCT), spouse testing, antenatal care (ANC)  
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Introduction 
 

Myanmar’s HIV epidemic identified its first HIV case in 1988. The early epidemic was 

driven by intravenous drug use. The peak of the epidemic occurred around year 2000, and 

gradually declined thereafter. The major mode of transmission shifted from intravenous drug use 

to heterosexual transmission, which now accounts for 70% of reported cases. The ratio of 

reported male-to-female HIV cases declined from 8.1 in 1994 to 2.1 in 2009 (National AIDS 

Program, Ministry of Health, 2009).    

Myanmar has had a concentrated epidemic from its beginning, and it is estimated that 

new infections for those 15 years and older were 13,000 in 2011 and 10,700 in 2016 (National 

AIDS Programme, 2015).  Although there has been a decline in the total number of new cases 

annually, the female proportion of new infections ranges from 24 to 38% (Figure 1-2), with 

obvious increased proportions following the peak of epidemic.  

Acknowledging the feminizing pattern of the epidemic with maturation, the Prevention of 

Mother to Child Transmission of HIV infection (PMCT) program in Myanmar was first 

implemented in the early 2000s.  It began in a few pilot townships in 2001, and has gradually 

been scaled up to cover 256 townships (77% of the total 330 townships  in Myanmar) as a 

community-based program and in 38 hospitals as a hospital-based program in 2013 (Figure 1-3). 

The hospital-based program is operating in secondary and tertiary hospitals that mainly cover 

those who come from catchment areas where PMCT services are not available. Program 

management, especially logistic management, record keeping and reporting are separate from the 

community-based programs.  
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The major components of the program include pre-test counselling to all pregnant women 

attending ANC, testing, post-test counselling, encouraging spouse testing, providing prophylactic 

antiretroviral therapy (pARV) or lifelong ART for those who are positive, counselling on infant 

feeding options, pARV for HIV-exposed infants and follow-up infant testing. All these activities 

are provided with routine ANC services.   

The PMCT training teams in each state and region are comprised of state/regional 

AIDS/STD team officers, obstetric and gynaecologist specialists, paediatricians, physicians, 

laboratories (pathology or microbiology) specialists and began in 2010.  Training and refresher 

training for state and regional training teams have been given by a central-level core training 

team, and these teams are responsible for providing training, mentoring and refresher training for 

all aspects of core PMCT activities for townships within the region.    

Until 2012, HIV testing with rapid test kits was only allowed to be performed at health 

facility laboratories, township hospital labs, or STD clinic labs, where there is at least one trained 

lab technician. This stringent testing strategy had a huge negative impact on practical 

implementation of the PMCT program. Although blood specimens from urban areas could be 

sent to local labs on the same day, those from rural areas could only be sent once or twice a 

month.  Depending on the workloads of the labs, test results were not always available on the 

same day. This meant that pregnant women in both urban and rural areas usually got their results 

during subsequent ANC visits. In addition, monthly collection and transportation of specimens 

did not necessarily include the majority of pregnant women in rural areas.  

Consequently, the increase in area coverage of the PMCT program did not seem to have 

increased the uptake of HIV testing and the percentages of pregnant women who received their 
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results that had been anticipated with the scaling up of program coverage. As shown in (Figure 

1-5), increasing coverage increased the numbers of women getting pre-test services but no 

significant improvement in the numbers tested and receiving post-test counselling.  Factoring in 

a 50% drop-out rate between pre- and post-testing, only 25-30% of pregnant women were tested 

and received their test result through the PMCT program (National AIDS Program, Ministry of 

Health, 2012). The high dropout rate became the main challenge for scaling up the program, 

especially when Myanmar had committed to achieving the global goal of eliminating mother to 

child transmission of HIV and syphilis by 2020. At least 95% coverage of HIV testing for 

pregnant women attending ANC was one of the major process indicators of Myanmar’s progress 

towards the global elimination goal (WHO, 2014). The high dropout rate has also hindered 

program scale-up and the WHO recommendations of early testing and enrolment in care (WHO, 

Iatt, & Unicef, 2013).   

Myanmar is continuously updating the regimen of prophylactic ART according to WHO 

recommendations.  The PMCT regimen has evolved from single-dose ARV in early 2000 to two-

drug combination therapy starting from 28 weeks gestation in 2007, and to triple drug 

combinations starting from 14 weeks of gestation in 2013. Beginning in 2015, Myanmar adopted 

the latest WHO recommendation,  option B plus, which is to initiate ART immediately at 

diagnosis regardless of CD4 count, and continued life-long ART for the mother and 4-6 weeks of 

ARV for infants regardless of whether breastfed.   

This changing regimen indicates the need for early and comprehensive coverage of HIV 

testing, which will require an innovative change in Myanmar’s HIV testing strategy. To 

overcome the challenge of achieving the new regimen and reducing the high dropout rates in 
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HIV testing, a new point-of-care testing strategy with rapid diagnostic test kits was rolled out in 

84 PMCT townships in 2013, with an additional 44 townships in 2014 and all remaining 173 

townships in 2015.  State and regional PMCT training teams needed to provide training for 

healthcare teams in the townships within their areas.  

At point-of-care testing, midwives are trained at their township health offices by state and 

regional level training teams to use a simple rapid test kit for HIV testing according to the 

guidelines of providers, using a clear Standard Operational Procedure (AIDS/STD Team, 2013).  

With point-of-care testing, the burden of collecting and transporting blood specimens to the 

township lab is greatly reduced. However, midwives need to send blood specimens or refer 

individual with positive results to township hospital lab or a STD clinic lab for confirmation 

testing.  

Myanmar is moving towards WHO recommendation of test and treat strategy for all 

people living with HIV (PLHIV). At the end of 2015, around 60% of estimated PLHIV were 

diagnosed and 55% enrolled in care (NAP, MoHS, 2016). Point-of-care testing could increase 

the identification of undiagnosed cases by testing spouses of HIV-positive pregnant women. 

Thus, many hidden PLHIV with unknown status could be identified and enrolled into care 

through the initiative testing strategy.   

This study aimed to determine how the HIV testing uptake among pregnant women 

changed over time in each of the three groups of townships that initiated the decentralized testing 

strategy at different times. In addition, changes in HIV testing among spouses of HIV-positive 

pregnant women could be observed over time.  
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Methods 

 

Study Design and Subject Selection 

The source population was all townships implementing PMCT program in Myanmar.  A 

serial cross-sectional study with two-stage clustered sampling was employed. A cluster was 

defined according to the country’s administrative regions, and there were a total of 14 clusters. 

For the first stage, 11 of 14 clusters were selected.   

Exclusion criterion was that there was no or only one decentralized site in the region 

during 2013 (the first time point of implementing HCT decentralization).   

For the second stage, all eligible townships from each of the selected regions were selected.   

Exclusion criteria: 

 Townships without PMCT program activities during the study period 

 Townships where PMCT program started after the end of 2011 (the township needed 

to have at least one year to be able to reach a stable stage, especially for assessing 

trends) 

Based on the selection criteria, a total of 228 townships comprised of 81 townships from 

the first group, 41 from the second group and 106 townships from the third group of townships 

initiating decentralized testing in the years 2013, 2014, and 2015, respectively, were selected 

(township groups 1, 2, and 3, respectively).  
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Data Source 

The national PMCT database was established in 2008, and was updated according to the 

required areas of improvement, such as changing formats for reporting at the township level, 

changing regimens of prophylactic ART, checking data consistency, convenience of data 

analysis, etc. Monthly PMCT reports from all townships nationwide are available in the 

database.   

 Socio-demographic and economic information at the township level nationwide is 

available in the national census 2014 website database (Ministry of Labour, n.d.-a). 

 

Data Collection 

Each township was treated as a basic unit in the study.  The variable of interest 

(exposure) was decentralized HIV testing status, and the outcomes of interest were the 

proportion of pregnant women who were tested and received their test result and proportion of 

spouses tested for HIV. Information on following variables was extracted from the PMCT 

database:  

1) Number of pregnant women who attended ANC  

2) Number of pregnant women tested for HIV and received their test results 

3) Number of spouses of pregnant women tested for HIV  

4) Number of years the program had been implemented in the township 

Data extraction was done on a monthly basis for each of the selected townships throughout the 

study period of 2013 to 2015.   
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In addition, the total population, ratio of urban population, percent of female literacy, 

percent employed
4
, and percent of households with access to communication-related amenities

5
 

were extracted from the 2014 census database (Ministry of Labour, n.d.-b). The numbers of basic 

health care workers for each township were extracted from state and regional annual public 

health evaluation reports. 

 

Data Analysis 

 

The decentralized testing strategy was initiated in the last quarter of 2013 in the first 

group of townships, in the first quarter of 2014 in the second group, and in the first quarter of 

2015 for the third group (Figure 2-1). Assessments on progress of HIV testing coverage were 

conducted at 5 time points (5 sets of time interval) for each township group beginning in 2013. 

Considering the pattern of decentralization, January to September 2013 data was used as data for 

the baseline time point, whereas the six-monthly compiled data for the years 2014 and 2015 was 

used as data for time point 1 to 4 for comparing progress throughout the study period (Figure 

2-2). Accordingly, the third group which initiated point-of-care testing in 2015 was used as 

reference for group comparison for baseline and time points 1 and 2.  

                                                 
4 “Employed” persons refer to those who did any work during the time of the week before the census date or worked 

for more than 6 months in the 12 months before the census date for pay or profit, such as a wage, salary, allowance, 

business profit, etc. 

 
5 Assessed items included: Radio, Television,  Landline phone, Mobile phone, Computer, Internet at home 
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      Figure 2-1 Timing of initiating point-of-care testing for each township group  
 

 

    Figure 2-2 Time intervals (time points) of assessments for township groups 1, 2, and 3 

 

 

Based on sensitivity and specificity assessments, the primary outcome variable, 

proportion of pregnant women tested and receiving their test results, was dichotomized as high 
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or low with the cut-off point of 80%. Although one of the process indicators for assessing 

elimination of paediatric HIV infection specified HIV testing coverage at 95%, this target could 

not be applied in this study because only a few townships achieved that much coverage at the last 

time point.   

Based on the fact that serial measurements within the same township are highly 

correlated and the focus of the study was changes in outcome status over time in townships 

belonging to each of the three decentralized HIV testing groups, random effects logistic model 

was employed.   

The observed mean log odds of having high HIV testing uptake among pregnant women 

over time was plotted for each of the three township groups to determine an appropriate mean 

structure for the model. The observed mean log odds structure showed non-linear trends over 

time, indicating the necessity of using a non-linear mean structure model (Figure 2-3). Among 

all possible non-linear mean structure models, the quadratic mean structure model which had the 

smallest AIC, QIC values was chosen. The Proc GLIMMIX procedure in SAS version 9.4 was 

used to conduct logistic regression with the  Gaussian quadrature method for modelling changes 

in HIV testing coverage over time (Smith, Tyler, San Diego, n.d.).  

Based on the fact that the intervention, decentralized HIV testing, was not randomized 

among townships at baseline, there might be imbalances in terms of certain township 

characteristics, such as socioeconomic
6
  characteristics, available human resources for ANC 

services and duration of PMCT program, which are related to both HIV testing uptake and 

receiving test results among pregnant women (Figure 2-4).  Any unbalance may affect the 

                                                 
6 Socioeconomic characteristics in terms of Total population; percent urban population; female literacy rate; percent 

employed; percent access to communication and related amenities 
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comparatives of point-of-care testing performance among township groups, and was controlled 

for in the analysis.  

Township characteristic variables were categorised into low and high, based on the 

overall median value of each. Maturity of the PMCT program was classified based on 5 years or 

less since implementation. 

 

 

    Figure 2-3 Observed logit means of having high HIV testing uptake among pregnant women 

over time in groups (2013-2015) 

 

The second outcome variable, proportion of spouses of HIV infected pregnant women 

who were tested and received the test result, was categorized as high or low with a cut-off point 

of 30%. All the principles of data analysis used for the primary outcome were applied to the 

second outcome. Based on AIC, QIC values, a random effects logistic model with a linear spline 

and knot at the first time point was chosen. 
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Figure 2-4 Direct acyclic graph showing possible unbalance of townships’ characteristics at 

baseline 

 

 

 

Results 

 

Township Characteristics 

A very wide range of characteristics was seen across the 228 townships studied (Table 

2-1).  Population size per township ranged from 31,000 to 690,000, percent urban population 

from 3 to 100%, female literacy from 9 to 99%, percent without access to communication and 

related amenities from 1.5 to 65%, and basic health care workers to population ratio from 550 to 

40,000.  A narrower range was seen for percent employed (42-75%), and number of years since 

implementation of PMCT program (2-12 years).   
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When comparing the three groups of townships, group-2 had lower means and median values for 

total population, percent urban population and basic health care workers to population ratio; it 

also had significantly fewer townships with low employment levels and fewer years of PMCT 

implementation (Table 2-2).  

 

 

Antenatal care (ANC) coverage  

 

The overall number of pregnant women who received ANC ranged from 30 to over 6,600 

in individual townships across all time-points of the study period (Table 2-3). The low outliers 

were seen mostly in township group-2 and group-3. Township group-2 showed the lowest mean 

and median numbers of pregnant women receiving ANC, and township group-3, the group with 

the shortest exposure to point of care testing, had the lowest minimum number of ANC attendees 

throughout the study period. On the other hand, the highest numbers of ANC in terms of mean, 

median, minimum and maximum were consistently observed in township group-1, the group 

with the longest exposure to point of care testing.  
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Table 2-1 Summary distribution of township characteristics by group of decentralized 

HIV testing, Myanmar 

          Characteristics N Mean Median Min Max 

Total population 
    

  

Overall 228 183,729 169,370 30,556 687,867 

Township Group 1 81 213,347 188,182 47,658 687,867 

Township Group 2 41 122,448 118,290 39,436 289,106 

Township Group 3 106 184,798 176,710 30,556 371,646 

Percent urban population 

    

  

Overall 228 26.3 16.2 2.8 100 

Township Group 1 81 26.3 20.3 2.8 100 

Township Group 2 41 18.5 11.2 3.1 100 

Township Group 3 106 29.3 16.2 2.8 100 

Percent female literacy  

    

  

Overall 228 86.2 91.4 8.7 98.9 

Township Group 1 81 83.4 90.3 27.4 96.9 

Township Group 2 41 84.7 92.1 8.7 98.9 

Township Group 3 106 88.8 91.8 34.1 98.4 

Percent employed 

    

  

Overall 228 58 57.3 41.6 74.8 

Township Group 1 81 58.6 57.3 44.3 73.3 

Township Group 2 41 60.3 60.4 49.1 74.6 

Township Group 3 106 56.6 55.9 41.6 74.8 

Percent without access to communication and related amenities 

 

  

Overall 228 29.4 30.3 1.4 64.8 

Township Group 1 81 29.6 29 9.8 58.9 

Township Group 2 41 32.1 32 1.9 64.8 

Township Group 3 106 28.3 30.5 1.4 58.9 

Basic health care workers to population ratio 

   

  

Overall 228 5003 3761 533 39,616 

Township Group 1 81 4,660 3,995 533 34,393 

Township Group 2 41 3,806 3,224 1,321 20,498 

Township Group 3 106 5,728 3,866 1,222 39,616 

Number of years with PMCT program 

    

  

Overall 228 5.6 5 2 12 

Township Group 1 81 6.7 6 2 12 

Township Group 2 41 3.3 3 2 8 

Township Group 3 106 5.6 6 2 11 
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Table 2-2  Township characteristics in category by group of townships with decentralized 

HIV testing, Myanmar 

Characteristics 

Township Group 

P- value Group 1 Group 2 Group 3 

N % N % N % 

Percent urban population 

       Low ( 15% and less) 34 (42) 26 (63.4) 52 (49.1) 0.08 

High (> 15% of total population) 47 (58) 15 (36.6) 54 (50.9) 

 

Percent female literacy 

       Low (< 92%) 53 (65.4) 20 (48.8) 55 (51.9) 0.1 

High (92% and above) 28 (34.6) 21 (51.2) 51 (48.1) 

 

Percent employed 

       Low (less than 57%) 39 (48.1) 12 (29.3) 58 (54.7) 0.02 

High (57% and above) 42 (51.9) 29 (70.7) 48 (45.3) 

 
Percent without access to communication and related amenities 

Low (less than 30%) 46 (56.8) 17 (41.5) 49 (46.2) 0.2 

High (30% and above) 35 (43.2) 24 (58.5) 57 (53.8) 

 

Basic health care workers to population ratio 

      Low (1: =< 3760) 37 (45.7) 27 (65.9) 50 (47.2) 0.08 

High (1; > 3760) 44 (54.3) 14 (34.1) 56 (52.8) 

  

Duration since implementation of PMCT 

      Less than 5 years 27 (33.3) 38 (92.7) 43 (40.6) <.001 

5 years or more 54 (66.7) 3 (7.3) 63 (59.4) 

 

        Total 81 (36) 41 (18) 106 (46) 
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Table 2-3 Number of pregnant women receiving ANC at each time point (2013-

2015) 

 Number of pregnant women receiving ANC 

 
N Mean Median Min Max 

Baseline 

    

  

Overall 228       2,247             2,196           33  5,941 

Township Group 1 81       2,506             2,391         558  5,941 

Township Group 2 41       1,730             1,618         136  3,307 

Township Group 3 106       2,250             2,261           33  4,976 

Time Point 1 

    

 

Overall 228       1,547             1,435           32  5,056 

Township Group 1 81       1,725             1,557         360  5,056 

Township Group 2 41       1,150             1,109           82  2,935 

Township Group 3 106       1,564             1,529           32  3,108 

Time Point 2 

    

 

Overall 228       1,576             1,424           28  5,049 

Township Group 1 81       1,780             1,651         596  5,049 

Township Group 2 41       1,144             1,055           69  2,868 

Township Group 3 106       1,572             1,520           28  3,277 

Time Point 3 

    

 

Overall 228       1,632             1,531           32  5,564 

Township Group 1 81       1,834             1,696         167  5,564 

Township Group 2 41       1,193             1,156           54  2,802 

Township Group 3 106       1,647             1,670           32  3,475 

Time Point 4  

   

 

Overall 228       1,622             1,477           28  6,569 

Township Group 1 81       1,832             1,578         273  6,569 

Township Group 2 41       1,156             1,021           49  3,396 

Township Group 3 106       1,642             1,632           28  3,708 
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Table 2-4 Proportion of ANC attendees tested for HIV and receiving their results 

at each time point by township group (2013-2015) 
 

Time points 
Township 

Group 

Proportion tested and received results 

Mean 95% CL Median Min Max 
 

Baseline 

Group 1 0.4 (0.3; 0.4) 0.3 0 0.9 

Group 2 0.3 (0.2; 0.3) 0.2 0 0.8 

Group 3 0.4 (0.3; 0.4) 0.3 0 1 

Time point 1 

Group 1 0.6 (0.5; 0.6) 0.6 0 1 

Group 2 0.6 (0.5; 0.7) 0.6 0 1 

Group 3 0.6 (0.5; 0.6) 0.6 0.1 1 

Time point 2 

Group 1 0.7 (0.6; 0.7) 0.7 0.1 1 

Group 2 0.7 (0.7; 0.8) 0.8 0.1 1 

Group 3 0.7 (0.6; 0.7) 0.7 0.1 1 

Time point 3 

Group 1 0.8 (0.7; 0.8) 0.8 0.3 1 

Group 2 0.8 (0.8; 0.9) 0.9 0.5 1 

Group 3 0.8 (0.7; 0.8) 0.8 0.1 1 

Time point 4 

Group 1 0.8 (0.8; 0.9) 0.9 0.3 1 

Group 2 0.9 (0.8; 0.9) 0.9 0.4 1 

Group 3 0.8 (0.8; 0.9) 0.9 0.4 1 

 

Proportion of ANC attendees who were tested for HIV and received their results 

At baseline, only half of the townships in each of the groups achieved more than 20-30% 

of ANC attendees who were tested and received their results (Table 2-4).  This testing coverage 

increased with each time point in all three groups, to 60% at time-point 1, 70-80% at time-point 

2, and 90% and more in half of the townships at the last time point.   

With 80% as the target, less than 10% of townships reached that target at baseline (Table 

2-5).  A quarter of the townships achieved the target at time-point 1, and 40-50% at time-point 2. 

About two-thirds of townships achieved the testing target at time-point 4.  
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Table 2-5 Number of townships reaching or exceeding the target of 80% for HIV testing  

among ANC attendees in each township group at each time point 

Time Points 
Township 

  Group 

Total 

(N) 

 HIV Testing Rate 

<80% >80% 

N (%) N (%) 

Baseline 

Group 1 81 77 (95.1) 4 (4.9) 

Group 2 41 40 (97.6) 1 (2.4) 

Group 3 106 95 (89.6) 11 (10.4) 

Time point 1 

Group 1 81 62 (76.5) 19 (23.5) 

Group 2 41 30 (73.2) 11 (26.8) 

Group 3  106 79 (74.5) 27 (25.5) 

Time point 2 

Group 1 81 50 (61.7) 31 (38.3) 

Group 2 41 19 (46.3) 22 (53.7) 

Group 3 106 66 (62.3) 40 (37.7) 

Time point 3 

Group 1 81 36 (44.4) 45 (55.6) 

Group 2 41 13 (31.7) 28 (68.3) 

Group 3 106 51 (48.1) 55 (51.9) 

Time point 4 

Group 1 81 24 (29.6) 57 (70.4) 

Group 2 41 14 (34.1) 27 (65.9) 

Group 3 106 39 (36.8) 67 (63.2) 

 

Results from random effects logistic regression analysis showed that the group-3 had 

greater log odds of high HIV testing uptake than groups 1 and 2 at baseline, and group-2 had the 

lowest log odds.  All three groups achieved high HIV testing uptake over time, with a slowing of 

momentum at later time points (Table 2-6). In group-3, the log odds of achieving high testing 

increased by 1.99 in a linear fashion at each subsequent time point from the baseline, but with a 

reduction of 0.16 times the square of the time factor within each of the time periods
7
.  

                                                 
7 Baseline value = X ; Time point 1= X+(1*1.99 )- (1*1*0.16); Time point 2 = X + (2* 1.99) - (2*2*0.16); Time 

point 3 = X + (3* 1.99) - (3*3*0.16); Time point 4 = X + (4*1.99)-(4*4*0.16). 
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   Table 2-6 Random effects logistic model: log odds of having 80% HIV testing coverage among        

pregnant women by township groups (2013-2015)  

Effect 

Crude Adjusted 

Estimate SE DF t Value Estimate SE DF t Value 

Intercept -4.37 0.59 225 -7.46 -4.22 0.91 219 -4.62 

time 2.02 0.44 906 4.55** 1.99 0.44 906 4.53** 

time*time -0.16 0.09 906 -1.68 -0.16 0.09 906 -1.68ꜝ 

DEC (group 1) -1.18 0.89 906 -1.32 -1.56 0.89 906 -1.75ꜝ 

DEC (group 2) -1.80 1.21 906 -1.48* -2.46 1.24 906 -1.99* 

time*DEC (group 1) 0.76 0.72 906 1.06 0.81 0.72 906  1.13 

time*DEC (group 2) 2.65 1.02 906  2.6 2.76 1.02 906 2.7** 

time*time*DEC (group 1) -0.08 0.15 906 -0.5 -0.08 0.15 906 -0.53 

time*time*DEC (group 2) -0.55 0.21 906 -2.64* -0.56 0.21 906 -2.71** 

Percent urban population (high)        1.23 0.51 906  2.4* 

Percent female literacy (high) 

   

-0.94 0.47 906 -1.99* 

Percent employed (high) 

   

0.61 0.46 906  1.32 

Percent without access to communication and related 

amenities (high) -0.93 0.49 906 -1.88ꜝ 

Basic health care workers to population ratio (high) -0.77 0.49 906 -1.58 

Less than 5 years with PMCT program     0.87 0.54 906  1.62 

(* P-value ≤ 0.05; ** P-value ≤0.01; ꜝ P-value < 0.1) 

 

Group-2 had significantly lower log odds than group-3 at baseline, but gained the highest 

momentum of increases. The rate of increase was 4.75 (1.99+2.76) log odds in a linear fashion 

from the baseline at each successive time point and with a reduction of 0.72 (0.56+0.16) times 

the square of the time factor within each time period (P-value 0.01).  The levelling effect of 

group-2 became obvious after time-point 3.   
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Group-1 also had lower log odds at baseline, but had higher momentum than group-3, 

then also slowed over time. There was a drop of 0.24 (0.16+.0.08) log odds times the square of 

the time factor within each subsequent six-month time period. 

Township characteristics that affected the log odds of high HIV testing uptake included 

townships with higher percentages of urban population having higher odds (P-value 0.02), 

female literacy rate having a negative association with high HIV testing uptakes (P-value 0.05), 

higher employment rates with higher log odds (P-value 0.19), and higher proportions without 

access to communication and related amenities having lower log odds (P-value 0.06).   

The higher the numbers of population per health care workers, the lower the log odds of 

achieving high HIV testing uptake. Townships with less than 5 years of the PMCT program had 

higher log odds of achieving high HIV testing uptake.  

 

 

Trends of HIV testing uptake  

 

All three groups had less than 10% probability of high HIV testing uptake at baseline and at the 

first six-month time point, after which the probability increased (Figure 2-5). Group 3 showed 

increases over time, from less than 10% at the first two time points to 30% at time-point 3, and 

continuous increases thereafter. At the early time points, the trend and momentum of increase for 

group 1 were similar to that of group 3. Obvious increases in group 1 were seen only after time-

point 2, and achieved approximately 85% at the last time point. Group 2 demonstrated dramatic 

increases, from under 10% at the first two time points to 50% probability at time-point 2 and 
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more than 70% at time-points 3 and 4. The numeric overview of trends for each group in terms 

of increasing odds of achieving high HIV testing uptake are shown in (Table 2-7). 

 

 

 

          Figure 2-5 Probability of having at least 80% HIV testing uptake by township group  

          over time (2013-2015) 

 

 

 

In comparison to group 3 at each time point (Table 2-8), group 1 had lower odds at early 

time points and gradually attained higher odds at the last two time points.  The rate at which 

group 2 increased was more obvious, and group 2 achieved more than double higher odds of 

having high HIV testing uptake at time points 2 and 3.  
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Table 2-7  Odds of having high HIV testing uptake at different time points for each 

decentralized group 

Township 

Group 
Time Points 

Crude Model Adjusted  Model 

Odds (95% CI) Odds (95% CI) 

Group 1 

Baseline 0.004 (0 ; 0.02) 0.003 (0 ; 0.02) 

Time point 1 0.05 (0.02 ; 0.1) 0.04 (0.02 ; 0.11) 

Time point 2 0.40 (0.2; 0.9) 0.34 (0.14 ; 0.81) 

Time point 3 1.99 (0.9 ; 4.6) 1.75 (0.76 ; 4.01) 

Time point 4 6.27 (2.3 ; 17) 5.58 (2.07 ; 15.06) 

Group 2 

Baseline 0.002 (0 ; 0.02) 0.001 (0 ; 0.01) 

Time point 1 0.11 (0.03 ; 0.4) 0.07 (0.02 ; 0.27) 

Time point 2 1.41 (0.4 ; 4.5) 1.00 (0.3 ; 3.35) 

Time point 3 4.46 (1.4 ; 14.5) 3.23 (0.95 ; 11) 

Time point 4 3.47 (0.9 ; 13) 2.49 (0.6 ; 9.7) 

Group 3 

Baseline 0.01 (0.004 ; 0.04) 0.02 (0.005 ; 0.05) 

Time point 1 0.08 (0.04 ; 0.18) 0.10 (0.04 ; 0.21) 

Time point 2 0.38 (0.18 ; 0.8) 0.44 (0.21 ; 0.91) 

Time point 3 1.31 (0.64 ; 2.66) 1.49 (0.74 ; 2.99) 

Time point 4 3.27 (1.43 ; 7.5) 3.69 (1.63; 8.3) 

 

 
Table 2-8  Comparison to group-3 for odds of having high HIV testing uptake at each time 

point 

        

Group 
Comparison 

at 

Crude Adjusted 

OR     (95% CI) t -value OR     (95% CI) t -value 

 Group 1 

vs  

Group 3 

Baseline 0.31 (0.05; 1.77) -1.32 0.21 (0.04; 1.21) -1.75ꜝ 

Time point 1 0.61 (0.19; 1.96) -0.83 0.44 (0.14; 1.39) -1.4 

Time point 2 1.04 (0.34; 3.22) 0.07 0.78 (0.26; 2.36) -0.44 

Time point 3 1.52 (0.51; 4.55) 0.76 1.18 (0.4; 3.42) 0.3 

Time point 4 1.92 (0.53; 6.89) 1.0 1.51 (0.43; 5.3) 0.65 

 Group 2 

vs  

Group 3 

Baseline 0.17 (0.02; 1.79) -1.48 0.09 (0.01; 0.97) -1.99* 

Time point 1 1.35 (0.32; 5.62) 0.41 0.77 (0.18; 3.37) -0.35 

Time point 2 3.71 (0.93; 14.85) 1.85ꜝ 2.26 (0.54; 9.53) 1.12 

Time point 3 3.42 (0.86; 13.54) 1.75ꜝ 2.17 (0.52; 9.06) 1.06 

Time point 4 1.06 (0.22; 5.01) 0.07 0.68 (0.14; 3.37) -0.48 

(* P-value ≤ 0.05; ꜝ P-value < 0.1) 
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Spouse Testing 

The proportion of spouses who were tested for HIV showed an increasing trend over 

time, with a small increase in the early time points, followed by larger increases at later time 

points (Figure 2-6). Proportion of spouses tested, overall and among spouses of HIV-negative, 

increased from less than 5% at the first two time points to about 40% at the last time point. The 

proportion of HIV testing uptake among spouses of HIV-positive pregnant women increased 

from 25 to 50% during the study period.  

 

 

      Figure 2-6 Proportion of spouses of pregnant women tested for HIV over time (2013-2015) 

 

HIV Prevalence among Spouses 

The numbers of townships identifying HIV-positive pregnant women and testing their 

spouses varied across the time points of the study period. The prevalence calculation was based 

on number of spouses tested. In half of the townships, the prevalence for overall and spouses of 
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HIV-negative women was less than 1% across all time points. However, half of the townships 

reported a prevalence of 50% and above for spouses of HIV-positive women at all time-points.  

 

 

Table 2-9  HIV prevalence among spouses tested (2013-2015) 

 

  
# of Townships Median Mean 95% (CI) 

All spouses 0.00 0.10 (0.09; 0.12) 

Baseline 165 0.01 0.16 (0.11; 0.2) 

Time point 1 168 0.00 0.12 (0.07; 0.16) 

Time point 2 179 0.00 0.08 (0.05; 0.11) 

Time point 3 200 0.00 0.08 (0.05; 0.11) 

Time point 4 218 0.01 0.08 (0.05; 0.11) 

Spouses of HIV-negative women 0.00 0.01 (0.01; 0.02) 

Baseline 132 0.00 0.03 (0.01; 0.06) 

Time point 1 142 0.00 0.01 (0; 0.02) 

Time point 2 155 0.00 0.00 (0; 0.01) 

Time point 3 183 0.00 0.02 (0; 0.03) 

Time point 4 200 0.00 0.01 (0; 0.02) 

Spouses of HIV-positive women 0.50 0.49 (0.46; 0.53) 

Baseline 109 0.50 0.47 (0.39; 0.55) 

Time point 1 99 0.50 0.50 (0.42; 0.59) 

Time point 2 115 0.50 0.47 (0.4; 0.55) 

Time point 3 130 0.50 0.47 (0.4; 0.54) 

Time point 4 146 0.50 0.54 (0.47; 0.61) 

 

Proportion of spouses of HIV-positive pregnant women who were tested and received their test 

results 

 Due to the high prevalence of HIV among spouses of HIV-positive pregnant women, we 

examined changes in proportions of spouse testing over time in different township groups. 
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Across the five time points, the numbers of townships that had identified HIV-positive pregnant 

women ranged from 180 to 193. Among townships with HIV-positive pregnant women, only 

55-60% provided spouse testing services at early time points. The proportion of townships 

providing spouse testing services increased gradually and finally reached 77% at the last time 

point (Figure 2-7). 

 

 

        Figure 2-7 Spouse testing (SPT) services for spouses of HIV-positive pregnant women 

(2013-2015) 

 

In addition to geographic coverage, it was of interest to assess coverage in terms of 

numbers or proportions of spouses tested across time points.  The coverage proportion was 

classified into high or low with a 30% cut-off point. Township characteristics were also adjusted 

for in the final model.  
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According to model output, group 2 had significantly higher log odds of at least 30% 

spouse testing coverage at baseline. All three groups had a drop in probability between baseline 

and the first time point.  After the first time point, increases took place for all three groups. The 

speed of decreases and increases were higher in group 2 (Table 2-10). The trend of changes is 

depicted in Figure 2-8.  

 

Table 2-10 Random effects logistic model:  log odds for 30% HIV testing coverage among 

spouses of HIV-positive pregnant women by township groups (2013-2015)  

  Crude Adjusted 

Effect Estimate SE DF t Value Estimate SE DF t Value 

Intercept -0.31 0.26 221 -1.19 -0.12 0.41 215 -0.29 

Time -0.13 0.31 700 -0.42 -0.13 0.31 700 -0.43 

rtime_1 0.50 0.38 700 1.31 0.51 0.38 700 1.32 

DEC (group 1) -0.01 0.38 700 -0.03 0.01 0.38 700 0.02 

DEC (group 2) 1.07 0.57 700 1.89ꜝ 1.25 0.58 700 2.16* 

time*DEC (group 1) -0.25 0.47 700 -0.54 -0.25 0.47 700 -0.54 

time*DEC (group 2) -0.74 0.67 700 -1.11 -0.74 0.67 700 -1.11 

rtime_1*DEC (group 1) 0.37 0.57 700 0.66 0.37 0.57 700 0.65 

rtime_1*DEC (group 2) 0.70 0.79 700 0.89 0.70 0.79 700 0.89 

Percent urban population (high) 

  

-0.08 0.22 700 -0.38 

Percent female literacy (high) 

 

0.13 0.20 700 0.63 

Percent employed (high)  
   

-0.10 0.20 700 -0.48 

Percent without access to communication and related amenities 

(high) 0.06 0.22 700 0.27 

Basic health care worker to population ratio (high) -0.11 0.21 700 -0.53 

Less than 5 years with PMCT program     -0.37 0.24 700 -1.54 

(* P-value ≤ 0.05; ꜝ P-value < 0.1) 
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        Figure 2-8 Probability of having at least 30% testing for spouses of HIV-positive pregnant 

women 

 
 

Compared to baseline probability for spouse testing, group 3 showed significant increases 

at time points 3 and 4, group 1 showed similar significant increases at later time points, and 

group 2 had increases after the initial decrease, but regained the baseline level at last time point   

(Table 2-11).   

Compared to group 3 at each time point, group 1 has similar odds of achieving high 

proportions of spouse testing at each time point, and group 2 has higher odds throughout the 

study period (Table 2-12).  
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          Table 2-11 Comparisons with baseline odds of having high HIV testing of spouses 

Township 

Group 
 Comparison     Odds    

Ratio (95% CI) t Value Pr > |t| 

Group 1 

Time 1Vs baseline 0.7 (0.3; 1.3) -1.11 0.27 

Time 2  Vs baseline 1.1 (0.6; 2) 0.37 0.71 

Time 3 Vs baseline 1.8 (1; 3.3) 2.02 0.04 

Time 4  Vs baseline 3.0 (1.5; 5.8) 3.17 0.00 

Group 2 

 Time 1Vs baseline 0.4 (0.1; 1.3) -1.48 0.14 

 Time 2 Vs baseline 0.6 (0.2; 1.6) -1.02 0.31 

 Time 3 Vs baseline 0.8 (0.3; 2.3) -0.39 0.70 

 Time 4 Vs baseline 1.1 (0.4; 3.6) 0.22 0.83 

Group 3  

Time 1 Vs baseline 0.9 (0.5; 1.6) -0.42 0.68 

Time 2  Vs baseline 1.3 (0.7; 2.2) 0.87 0.38 

Time 3  Vs baseline 1.8 (1.1; 3.2) 2.21 0.03 

Time 4 Vs baseline 2.7 (1.4; 5) 3.07 0.00 

 

 
 

Table 2-12 Comparison to reference group at each time point for odds of high testing of spouses  

Township 

Group 
Comparison 

Crude Adjusted 

OR (95% CI) t Value OR (95% CI) t Value 

 Group 1 vs 

Group 3 

Baseline 1.0 (0.5 ; 2.1) -0.03 1.0 (0.5 ; 2.1) 0.02 

Time point1 0.8 (0.4 ; 1.5) -0.78 0.8 (0.4 ; 1.5) -0.73 

Time point 2 0.9 (0.5 ; 1.4) -0.58 0.9 (0.5 ; 1.4) -0.52 

Time point 3 1.0 (0.6 ; 1.6) -0.08 1.0 (0.6 ; 1.6) -0.04 

Time point 4 1.1 (0.6 ; 2.1) 0.31 1.1 (0.6 ; 2.2) 0.32 

 Group 2 vs 

Group 3 

Baseline 2.9 (1 ; 8.9) 1.89! 3.5 (1.1 ; 11) 2.16* 

Time point 1 1.4 (0.6 ; 3.3) 0.76 1.7 (0.7 ; 4.1) 1.13 

Time point 2 1.3 (0.7 ; 2.5) 0.94 1.6 (0.8 ; 3.1) 1.4 

Time point 3 1.3 (0.7 ; 2.4) 0.83 1.6 (0.8 ; 3) 1.31 

Time point 4 1.3 (0.5 ; 2.9) 0.52 1.5 (0.6 ; 3.6) 0.89 
(* P-value ≤ 0.05; ꜝ P-value < 0.1) 
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Discussion 

 

The information available to be extracted from the PMCT database is program 

performance aggregated at the township level without any information on individual health 

centres or individual clients, and the proportion of ANC attendees tested and receiving their 

results was based on reported numbers of ANC attendees during the reporting period.  

Findings indicate that HIV testing uptake increased during the study period (2013 to 

2015) in all three township groups, with variances in momentum for each group.  

Being not a randomized assignment of intervention, point-of-care testing to townships, 

the baseline coverage of HIV testing uptake was very different in the three township groups. The 

fact that the group 3 which had the shorted exposure had significantly higher odds of having high 

HIV testing uptake than groups 1 and 2 from the baseline made the increase of other groups less 

obvious throughout the study period. The rate of increases in group 1 was higher than that of the 

group 3 and the higher rate of increases became obvious at the last two time points.  

Group 2 had the highest momentum of increase in the early time points demonstrated by 

significant increase from lower to higher odds at early time points. The speedier increase of 

group 2 might have benefited from the longer experiences of group 1 where the initiation of 

point-of-care testing rolled out as the very first time in Myanmar.  

The trend of group 3 seen in earlier time points indicates that there was an increasing 

trend in the background within the study period before exposure to point of care testing was 

initiated. This indicates that the overall PMCT program performance on HIV testing and 

acceptance of HIV test over time is improving nationwide. Clustering of townships within states 
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and regions might have increased HIV testing acceptance by pregnant women residing in the 

group 3 townships. For example, within a region certain townships conducted point-of-care 

testing in 2013. The second group of townships doing so in subsequent years would actually 

motivate and raise awareness of HIV testing among both pregnant women and care providers in 

remaining neighbouring townships which had not yet initiated point of care testing. 

However, for point-of-care testing, the main goal is not simply to improve HIV testing 

coverage, but to have early testing and initiating services across the continuum of PMCT 

services for those who are HIV-positive. Given the nature of the data source, it was not possible 

to depict the increases in HIV testing uptake according to gestational weeks of pregnant women. 

It was also not possible to determine whether the uptake occurred at the first or subsequent ANC 

visits. It would be of interest to be able to extract data from lower disaggregated levels so that the 

goal of early initiating cascade services could be assessed and remedial actions could be taken 

where necessary. 

As Myanmar is moving towards the goal of an HIV-free generation, the highly 

recommended decentralized ART provision by primary care providers (WHO et al., 2013) will 

occur in the very near future. It would be very helpful to explore the experiences of primary care 

providers with the decentralization of testing in terms of perceptions, challenges in the areas of 

program management such as supply chain, work load, capacity need, etc. Experience sharing 

based on the very first decentralized service provision approach could provide very valuable 

input for future program scale-ups to achieve an HIV-free generation.  

Other studies found that even though the approach of program integration, PMCT and 

ANC is accepted and carried out well, there are still areas that need improvement (An et al., 
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2015). As Myanmar is moving towards the elimination of paediatric HIV transmission in 2020, 

with the major indicator of testing at least 95% of pregnant women attending ANC (WHO, 

2014), there are unmet needs for achieving that target. One basic issue is the necessity of 

improving ANC coverage, as some townships have low reported numbers of pregnant women 

attending ANC during the study period.  

In this study we found that townships with high level of female literacy had lower odds of 

achieving high HIV testing uptake. This unexpected reverse association might be due to the fact 

that in townships with high female literacy rate, the ante-natal care seeking or HIV testing used 

to take place at private and specialist clinics or hospitals rather than at public ANC clinics. This 

study was mainly focused on public sector ANC clinics. It would be interesting to explore the 

ANC seeking and HIV testing uptake behaviour of pregnant women by educational status in the 

future.  

Other studies found that male involvement in PMCT is usually low in middle- and low-

income countries (Amano & Musa, 2016), and it is not unusual to find low rates of spouse 

testing through PMCT programs (Shiradkar, Mande, Bapat, & Setia, 2016). In this study, there 

was an increase from baseline in spouse testing among spouses of both HIV-infected 

and -uninfected pregnant women. However, a substantial proportion (36%) of townships 

identifying HIV-infected pregnant women failed to provide HIV testing services to those 

spouses, who have a very high potential of becoming infected.  

 Debates on whether spouse testing should be included in the package of PMCT services 

have taken place in Myanmar in recent years. The prevalence for all spouses being tested 

indicates a median prevalence of 1%. If the issue of cost effectiveness is to be considered, the 
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extremely high prevalence (median prevalence of 50%) among spouses of HIV-positive women 

should be addressed.  

Our findings emphasize the need for universal testing coverage of spouses of HIV-

positive pregnant women at point-of-care testing to identify undiagnosed cases, with early 

referral and linkage to care for spouses with unknown status. This is especially important 

because most prevention and testing services are unable to reach occasional or regular clients of 

female sex workers  (National AIDS Program, Ministry of Health, 2015).  Testing and receiving 

test results would be very helpful for encouraging spouses to practice infection prevention 

behaviours.  

Having used aggregated data from implementing sites, there are limitations and 

challenges. As the reported data were only for routine PMCT activities, other information that 

needs in-depth exploration could not be assessed, such as program management, providers’ 

perception, challenges faced, etc.  

Nevertheless, the findings highlight areas that need to be strengthened for future program 

performance, including devising strategies for universal ANC coverage tailored to local 

situations, monitoring program performance to ensure sustainable high HIV testing coverage 

among all pregnant women, and the need to emphasize partner testing, especially spouses of 

HIV-positive pregnant women.  
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   Chapter 3

Progress along cascade of care for prevention of mother to child 

transmission of HIV (PMCT) and challenges faced in implementing 

decentralized HIV testing and counselling 

 

Abstract 

 

Background: Myanmar has been continuously following and adopting strategies to improve the 

effectiveness of Prevention of Mother to Child Transmission of HIV (PMCT) since the early 

stages of its program implementation. Acknowledging one’s HIV status is the main port of entry 

to available PMCT cascade services, and point-of-care testing was adopted and initiated in 84 

townships in 2013. This study assessed the progress along the PMCT cascade of services and the 

challenges faced by care providers during the rapid roll out of this testing strategy.   

Methods: This serial cross-sectional study of 23 selected townships used random sampling of 

townships where point-of-care testing was initiated in 2013. Open-question survey was used to 

collect information on challenges faced by service providers. Information from township health 

centers’ reports and records was extracted for assessing the progress along the PMCT cascade of 

services among urban and rural health centers. A random effects logistic model was used for the 

analysis.  

Results: HIV testing uptake for Antenatal Care (ANC) attendees increased from 60 to 90% in 

rural, and from 70 to 90% in urban health center group during the study period of 2012 to 2015.  

Among those tested, proportion received the test at their first ANC visit was 10% and 20% 
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higher for rural and urban group than their respective baseline, whereas proportion received their 

results on the same day improved from less than 10% to 90% in both groups. Although the urban 

group showed improvements from the beginning year of implementing the new testing strategy, 

rural group had a time lag of about one year. Major challenges faced during initial roll out 

included shortages of test kits and supplementary supplies, low health awareness among 

pregnant women, fear of stigma and discrimination, long travel times and costs, and increased 

burden of workloads of providers, especially primary health care providers in rural settings.  

Conclusions: There is an urgent need to ensure continuous availability of supplies at primary 

service delivery points. The program should consider recruiting local volunteers to help reducing 

the workloads of service providers. A mechanism for providing professional education based on 

need and continued mentoring from state, regional and township mentors; and quality control 

schemes for HIV testing should be in place.  

 

 

Key words: Prevention of Mother to Child Transmission of HIV (PMCT), PMCT cascade of 

services, challenges, low health awareness, stigma and discrimination  
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Introduction 

 

During the three decades of the HIV epidemic in Myanmar, HIV has been concentrated in 

the populations most at risk of infection. It is estimated that Myanmar experienced its epidemic 

peak around the year 2000, with annual new HIV infections among people aged 15 and above at 

about 35,000. The epidemic declined steadily thereafter, with new infections dropping to roughly 

13,000 in 2011 and decreasing further to approximately 10,700 in 2016. With maturation of the 

epidemic, a feminization pattern became prominent; with 25-40% of all new infections occurring 

in females following the first decade after the first HIV infection in Myanmar was identified. In 

2016, females comprised 25% of all new infections (National AIDS Programme, 2015). 

Acknowledging the feminizing pattern of the epidemic, Myanmar has prioritized 

prevention of paediatric HIV transmission as one of the most important interventions in every 

cycle of the median- and long-term National Strategic Plans for HIV since 2000.  Accordingly, 

the PMCT program, which was pilot-tested in a few major cross-border townships in 2001, 

gradually expanded each year to cover more geographic areas. By the end of 2015, the program 

had reached 301 townships and 38 hospitals  (NAP & Plan, 2016).  

Major components of the PMCT program include pre-test counselling for all pregnant 

women receiving ANC, testing, post-test counselling, encouraging spouse testing, providing 

prophylactic antiretroviral therapy (pARV) or lifelong ART to those who are HIV-positive, 

counselling for infant feeding options, pARV for exposed infants, and follow-up infant testing. 

All these components for pregnant women are provided with routine ANC services. Pregnant 

women from urban areas can get access to all components of PMCT services from midwives or 

nurses assigned to urban health centers, or from doctors and nurses in hospitals. Those who 
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reside in rural areas can access these services from midwives assigned to rural and sub-rural 

health centers.   

Until 2012, HIV testing was conducted according to the national HIV testing strategies, 

which allowed testing to be performed at health facility laboratories where there was at least one 

trained lab technician. Rapid tests were only allowed at township hospital labs or STD clinic 

labs, but this stringent testing guideline hindered practical scaling up of the PMCT program. 

Although blood specimens from urban areas can be sent to local labs on the same day, those 

from rural areas could only be sent once or twice a month.  In addition, the test results were not 

always available on the same day, depending on the workloads of the labs. This meant that 

pregnant women in both urban and rural areas usually got their results at subsequent ANC visits.  

In addition, monthly collection and transportation of specimens did not necessarily include 

testing of the majority of pregnant women in rural areas. 

Consequently, the increase in coverage of the PMCT program did not meet expectations 

for increased uptake of HIV testing and higher percentages of pregnant women who received 

their test results. Increasing coverage has increased the numbers of women getting pre-test 

services, but there have not been significant increases in the numbers tested and receiving post-

test counselling, due to the average 50% drop-out rate between pre- and post-testing. Only an 

estimated 25-30%  of pregnant women were tested and received their results through the PMCT 

program (National AIDS Program, Ministry of Health, 2012). The high drop-out rate became the 

main challenge for scaling up the program, especially since Myanmar’s PMCT regimen was 

continuously changing to adopt updated WHO recommendations on treating HIV-infected 

pregnant women as early as possible. Myanmar has pledged to achieve the global goal of 
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eliminating paediatric HIV infection by 2020 which would require at least 95% HIV testing 

coverage of ANC attendees as a major process indicator.  

Considering the barriers against achieving the global target of HIV testing coverage and 

provision of ART to all HIV-infected pregnant women as early as possible, Myanmar rolled out 

the innovative point-of-care testing strategy for the PMCT program in late 2013. The new testing 

strategy was initiated in 84 PMCT townships in 2013, with an additional 44 townships in 2014, 

and the remaining 173 townships in 2015.  

For point-of-care testing, midwives are trained at their township health offices by 

respective state and regional level training teams to use a simple rapid diagnostic test kit for HIV 

testing according to the providers’ guidelines, using a clear Standard Operational Procedure in 

local language (AIDS/STD Team, 2013). With point-of-care diagnosis, the burden of providing 

individual pre-test counselling, sample collection, and sending every blood specimen to the 

township lab is greatly reduced. However, midwives need to send the specimens or refer 

individuals with positive results to township hospital labs or STD clinic labs for confirmation 

testing. 

  With the rolling out of the point-of-care testing, it is important to evaluate the progress 

of the cascade of PMCT services during the first two years of the program’s implementation. As 

70% of Myanmar’s population resides in rural areas (Ministry of Labour, n.d.-b), it is important 

to compare urban and rural status. In addition, it is crucial to explore major challenges 

experienced in townships while implementing this point-of-care testing so that remedial actions 

can take place for scaling up in future. Findings from this study will be useful for future program 

improvements to meet the global goal of eliminating paediatric HIV infection by 2020.  
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Methods 

 

Study participants 

Aiming for having comparable findings with the first part of the study, the same 81 

townships that have been recruited as having decentralized HIV testing in late 2013 were used to 

prepare the sampling frame. From that sampling frame, 23 townships were selected using  

random numbers generated by a random number generator (“RANDOM.ORG - Integer 

Generator,” n.d.).   

This study protocol was approved by the Institutional Review Board (IRB) of the 

University of California, Los Angeles (UCLA) and the Myanmar Ethical Review Committee in 

2015. It was also reviewed and approved by Department of Public Health, Ministry of Health 

and Sports, Myanmar. A coordination letter was circulated to state, regional and township public 

health officers in charge for data collection in selected townships. 

 

Data collection 

Primary data collection included a structured open-question survey of health care 

providers and data extracted from existing reports and records. Three types of data collection 

forms were used for data collection in each of the selected townships: 

1 Detailed township characteristics in terms of population, socio-demographic 

characteristics, health manpower, experiences with any logistic supply shortages, and 

performance of ANC and PMCT services during the study period. Information on 
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township characteristics was extracted from annual township health profiles, and health 

service-related information was extracted from annual township public health evaluation 

reports available at township health offices. 

2. Extraction of information from routine health centres’ reports on the health centres’ 

characteristics, comparing urban and rural health centres’ within the selected townships, 

including populations, village coverage, travel times, shortages of test kits, antiretroviral 

drugs, performance in terms of ANC coverage and PMCT cascade of care services during 

the study period of 2012 to 2015.  

3. A structured open-question survey assessing midwives’ (health care providers) 

experiences, perceptions, and difficulties with decentralized HIV testing. The major 

topics included attendees’ gestational weeks at first ANC; providers’ perceptions on 

providing point-of-care test in terms of workloads and difficulties in providing HIV 

testing and doing so at first ANC visit, challenges of referring HIV- positive pregnant 

women for confirmation testing; and suggestions for better program performance in the 

future.  

 

The questionnaire was administered and collected anonymously without health center 

identification, since it was assumed that health care providers would be more comfortable 

describing their experiences anonymously rather than in face-to-face interviews or focus group 

discussions. To ensure that participants were comfortable about responding, the unlinked 

anonymous nature of the questionnaires was clearly described in the instruction sheet and was 

also explained before starting the surveys.  
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On average there are about 30 to 40 health centres in each township. Considering the 

possible time and cost of data extraction by data collection teams visiting each and every health 

centre of all 23 study townships, a guideline explaining definitions of each and every variable on 

the data collection form was developed in local language. The data collection teams of 

researchers and state and regional AIDS/STD officers were formed.  The team conducted a field 

test of the data extraction forms according to guidelines with primary care providers in one 

township that was not included in the study.   

All primary health care providers meet at township public health offices at the end of 

every month, so data collection teams arranged to administer the survey during those meetings. 

Data collection forms and guidelines were distributed and explained. Primary care providers 

completed the forms and handed them in at the next monthly meeting. Data collection teams did 

primary data checking for completeness and consistency after collecting the completed forms. 

Further checking was done by researchers, and validations by township point persons were 

carried out as necessary. Data entry was done using Epi-info, cross-checking with double data 

entry process to assure data quality. 

 

Data analysis 

Assessment of progress along the cascade of PMCT services was important to conduct, 

but also of importance was comparing urban and rural health centres. Health centers were 

grouped as either urban or rural, and assessment of progress along the cascade of care services 

was conducted using a random effects logistic model for correlating data.  
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To detect any changes in 2013 when point-of-care testing was rolled out in the last 

quarter, 2012 annual data were used as baseline, and 2013, 2014, and 2015 annual data were 

used as time points 1, 2, and 3, respectively (Figure 3-1).  

 

 

           Figure 3-1 Assessments and related time interval (2012-2015) 

 

The major outcomes of interest included proportion of ANC attendees receiving HIV 

testing and results; among those tested, the proportion receiving HIV testing at the first ANC and 

receiving same-day test results; and proportion of HIV-positive pregnant women receiving 

pARV or ART. These outcome variables were dichotomized as high or low, using the cut-off 

point of 80% receiving HIV testing and results, 80% receiving HIV testing at first ANC visit, 

70% receiving same-day results, and 80% of HIV-positive pregnant women receiving ART. Cut-

off points were chosen based on the sensitivity and specificity assessment.  
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Graphs of mean logit scores when observing high proportions for each outcome were 

plotted for urban and rural health center groups to see the possible mean structure over time        

(Figure 3-2). All graphs showed non-linear trends over time, and among all possible non-linear 

mean structures, the one with the lowest AIC and QIC values was selected for the final model.  

The Proc GLIMMIX procedure in SAS version 9.4 was used to conduct logistic 

regression with the  Gaussian quadrature method for modelling changes in outcomes of interest 

over time (Smith, Tyler, San Diego, n.d.).  

The possible confounding effects of external variables on HIV testing uptake and those 

receiving ART were considered (Figure 3-3). Female literacy rates can affect the proportion of 

HIV testing uptake (being tested and receiving the result) and the proportion of HIV-positive 

pregnant women receiving ART. Available resources in terms of primary care providers’ 

workloads and adequate availability of test kits also affect HIV testing uptake. Travel times, 

distance and cost affect the proportion of those with positive screening test results who get 

confirmation testing and enrol into care and treatment, mainly because confirmation HIV test and 

ART are available only at township hospitals or STD centres. Possible confounding roles of 

these variables were controlled for in the analysis.  

Responses for each area of the open questionnaire were compiled in local language and 

grouped into themes of response. The findings were translated to English and given simple 

descriptions.  
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      Figure 3-2 Observed logit mean of having high level of outcome variables by rural and  

      urban health center groups, 2012-2015 

 

 

 

 
 

Figure 3-3 Possible effects of external factors for pregnant women on the cascade of HIV testing 

and receiving appropriate treatment 
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Results 

 

All 960 primary health clinics providing antenatal care in the selected 23 townships 

participated in this study. These antenatal clinics were grouped under respective urban and rural 

health clinic group which added up to 31 urban clinic groups and 181 rural clinic groups. Among 

960 primary health care providers 647 voluntarily provided information through anonymous 

open questionnaires. This gave 67 percent response rate among primary care providers.    

 

General township characteristics 

 

Health centres in each township were grouped as either urban or rural, based on 

geographic location. Urban health centres had higher population coverage, with larger 

population: service provider ratio, whereas rural health centres covered more villages and 

involved longer travel times from villages (Table 3-1).  Motorcycles were reported as the means 

of transportation by 98% of rural and 84% of urban respondents.  

 

Initiation of point-of-care testing 

 

Generally point-of-care testing was perceived to be fully rolled out by the end of 2013 in 

the study townships, after training of primary health care providers. However, only 53% of rural 

centres and 61% of urban health centres actually initiated it by the end of 2013 (Table 3-2).   
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             Table 3-1 General Townships’ Characteristics in terms of Urban, Rural setting 

Characteristics Mean Median Minimum Maximum 

Total Population 
    

Urban 51,897 39,438 5,692 171,079 

Rural 23,064 21,293 2,677 174,651 

Care provider population ratio 
  

Urban 8,269 7,359 1,626 17,887 

Rural 3,800 3,682 2,634 5,429 

Number of village under each group of health center 
 

Urban 17 13 3 57 

Rural 32.5 26 4 154 

Min travel time from village to health center (in hour) 

Urban 0.1 0.1 0.1 0.5 

Rural 0.7 0.8 0.1 5.5 

Max travel time from village to health center (in hour) 

Urban 0.8 0.7 0.1 3 

Rural 2.5 2 0.5 24 

 

Logistic shortages 

Approximately 17% of rural health centres and 19% of urban health centres reported 

shortages of HIV test kits during the study period (Table 3-2). All shortages occurred in 2012 

and 2013. About 9.4% of rural health centres had test kit shortages for 3 months or less in 2012, 

7.2% in 2013, and about 3% had successive shortages in both years (Table 3-3).  
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             Table 3-2 Time of initiating point-of-care testing and shortages of supplies (2012-2015) 

  Health Center Group 

 Characteristics Urban Rural 

  N (%) N  (%) 

Initiate point of care testing 

   

  

2013 19 (61.3) 96 (53) 

2014 12 (38.7) 59 (33) 

2015 - - 26 (14) 

Experience test kit shortage (2012-2015) 

 

  

Never 25 (80.6) 150 (82.9) 

Ever 6 (19.4) 31 (17.1) 

Total 31 (100) 181 (100) 

 
 

            Table 3-3 Test kit shortages pattern within urban and rural health center groups (2012-

2013) 

Shortages pattern 

Health Center Group 

Urban Rural 

N (%) N  (%) 

Overall 31 (100) 181 (100) 

  ≤ 3 months in 2012 5 (16.1) 17 (9.4) 

  > 3 month in 2012 0 (0) 4 (2.2) 

  ≤ 3 months in 2013 1 (3.2) 13 (7.2) 

  > 3 month in 2013 0 (0) 3 (1.7) 

experienced in both 2012 & 2013 0 (0) 6 (3.3) 

 

Proportion of ANC who received HIV testing and test results 

The proportion of ANC attendees receiving HIV testing was classified as high or low, 

using 80% as the cut-off point. As seen in the model output (Table 3-4), urban centers showed 

0.67 increase in mean log odds per year up to time-point 2, and continued to increase by 2.65 
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(0.67+1.98) log odds thereafter. At baseline, rural centers had significantly lower odds of having 

80% testing uptake than urban centers. On average, rural centers increased with 1.99 (0.67+1.32) 

log odds annually up to time point 2, then increased by 2.15 (1.99+1.98-1.82) log odds 

thereafter.  

 

 

Table 3-4 Random effects logistic model: log odds of having 80% testing uptake among pregnant 

women attending ANC by rural and urban health center groups (2012-2015) 

 Crude Model Adjusted Model 

Effect Estimate SE DF t Value Estimate SE DF t Value 

Intercept 0.03 0.71 22 0.04 -1.72 1.43 22 -1.21 

time 0.61 0.40 156 1.52 0.67 0.42 153 1.58 

time spline_2 1.90 1.22 156 1.55 1.98 1.26 153 1.57 

Rural -2.41 0.90 156 -2.67* -3.35 1.46 153 -2.3* 

time*Rural 1.01 0.63 156 1.61 1.32 0.71 153 1.85ꜝ 

time spline_2*Rural -1.69 1.65 156 -1.03 -1.82 1.77 153 -1.03 

Female literacy less than 93 percent 2.20 1.05 153 2.1* 

No stock out of HIV test kit  

 

0.73 0.99 153 0.73 

Less than 4 villages per provider    0.79 0.88 153 0.9 

(*P-value<0.05; ꜝP-value<0.1) 

 

Among the possible effects of external factors, health center group with female literacy 

rates of 93% and less had significantly better HIV testing uptake rates. There was inadequate 

information to show the effect of test kits shortage or having to take care of more than 4 villages 

per health care provider on the odds of having high HIV testing uptake.  

Achieving at least 80% ANC attendees receiving HIV testing in the urban and rural 

groups at each time point is shown in terms of probability in (Figure 3-4). Rural centers had 
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significantly low probability at baseline, but both urban and rural centers showed significantly 

high probability of achieving the target at time-point 3 (end of 2 years of implementation).   

 

 

        Figure 3-4 Probability of having eighty percent ANC received HIV test (2012-2015)  

 
 

 

Proportion of ANC attendees being tested received the test at first visit 

 

 

Since early detection of infection and early enrolment into care through point-of-care 

testing is an important goal, we calculated the proportion of ANC attendees who were tested for 

HIV as early as possible in the study townships. We would have preferred to do so in terms of 

specific gestational week (before 14 week), it was very cumbersome for providers to locate exact 

gestational week at the time of testing, due to the paper-based registration system. Health centers 

usually prepare and keep ANC reports for first and subsequent visits but not by gestational week 

of ANC attendance. We could only therefore extract HIV testing coverage at the first ANC rather 

than at specific gestational week. 
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 Phase of pregnancy at which women seek ANC was queried in the survey of health care 

providers; about one-third of providers said ANC commenced for pregnant women during the 

first trimester (before 14 weeks of gestation), half said that first ANC visit usually take place 

during the second trimester (14 to 28 weeks), and the remaining 15% said that first ANC took 

place only after the second trimester. 

According to model output (Table 3-5), the urban center group showed a 0.6 annual 

increase in achieving the log odds of 80% HIV testing for the first ANC attendees  until time 

point 2, and a 0.22(0.60-0.38) increase from time-point 2 to 3. The rural center group had lower 

log odds at baseline which remained at the same level until time point 2, but a 0.9 (1.28-0.38) 

increase between time points 2 and 3. The trends in probability of achieving 80% HIV testing for 

the first ANC attendees for urban and rural centers are shown in (Figure 3-5). 

 

Table 3-5 Random effects model: log odds of having 80% of ANC attendees being tested for 

HIV received it at first visit by rural and urban health center groups (2012-2015) 

 

Effect 

Crude Model Adjusted Model 

Estimate SE DF t Value Estimate SE DF t Value 

Intercept 0.04 0.68 22 0.06 -0.06 1.24 22 -0.04 

time 0.60 0.40 156 1.51 0.60 0.39 153 1.51 

time spline_2 -0.38 1.02 156 -0.38 -0.38 1.02 153 -0.37 

Rural -0.40 0.71 156 -0.56 -0.42 1.04 153 -0.4 

time*Rural -0.60 0.56 156 -1.07 -0.60 0.56 153 -1.07 

time spline_2*Rural 1.28 1.44 156 0.89 1.28 1.44 153 0.89 

Female literacy less than 93 percent 

 

0.13 0.73 153 0.18 

No stock out of HIV test kit  

  

0.01 0.80 153 0.01 

Less than 4 villages per provider   0.07 0.72 153 0.1 
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      Figure 3-5 Probability of having 80% HIV testing coverage at first ANC visit (2012-2015) 

 
 

Proportion being tested and receiving their results on the same day 

The third outcome of interest was whether point-of-care testing could actually shorten the 

test result turnaround time. Although all testing results should be given the same day, a 70% cut-

off point was chosen, due to very low rates at the initial time points and high at later time points 

during the study period.  

Urban centers showed increasing log odds of providing test result on the same day, with 

an increase of 4.48 log odds per year up to time point 2 (P-value <0.01), then increases of 3.01 

(4.48-1.47) log odds each year after time point 2. Rural centres had significantly lower log odds 

than urban at baseline (P-value <0.001), but showed significant improvement throughout the 

study period. The rate of improvement was 36.42 (31.94+4.48) log odds up to time point 2, then 

more slowly thereafter (Table 3-6).  
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Table 3-6 Random effects logistic model: log odds of providing test results on the same day to at 

least 80% of those tested (2012-2015) 

Effect 
Crude Model Adjusted Model 

Estimate SE DF t Value Estimate SE DF t Value 

Intercept -7.43 2.31 22 -3.22 -8.95 3.36 22 -2.67 

time 4.00 1.28 156 3.12* 4.48 1.60 153 2.8* 

time spline_2 -1.45 1.58 156 -0.91 -1.47 1.76 153 -0.84 

Rural -57.85 3.49 156 -16.6* -63.38 4.12 153 -15.4* 

time*Rural 29.73 1.45 156 20.5* 31.94 1.70 153 18.8* 

time spline_2*Rural -30.67 0.00 156   -  Infty* -32.79 0.00 153     -Infty* 

Female literacy less than 93 percent 

 

2.71 1.42 153 1.91 

No stock out of HIV test kit  

  

1.48 1.47 153 1 

Less than 4 villages per provider   -2.17 1.26 153 -1.73 

(*P-value<0.05) 

 

The progress of providing same day test result is depicted in terms of odds in (Table 3-7), 

and probability in (Figure 3-6). It was obvious that the odds and probability of having 70% same 

day result was almost none at the beginning time points and followed by a dramatic 

improvement after the initiation of point of care testing. Almost all centers provide at least 

seventy percent results on the same day of testing by the end of time point 3 which is by the end 

of year 2015.  
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    Table 3-7 Odds of providing same-day test results at rural and urban centers (2012-2015) 

Health  

Center  

Group 

Time  

points 

Crude Model Adjusted  Model 

odds (95%CI) t Value odds (95%CI) t Value 

Rural 

Baseline 0.0 (0; 0) -15.94* 0.0 (0; 0) -14.8* 

Timepoint 1 0.0 (0; 0) -14.29* 0.0 (0; 0) -13.3* 

Timepoint 2 8.81 (1.5; 53.4) 2.38* 4.6 (0.6; 35.8) 1.47 

Timepoint 3 44.1 (3.9; 497) 3.09* 40.1 (2.2; 746) 2.5* 

Urban 

Baseline 0.0 (0; 0) -3.22* 0.0 (0; 0.1) -2.8* 

Timepoint 1 0.0 (0; 0.31) -3.0* 0.0 (0; 0.6) -2.3* 

Timepoint 2 1.8 (0.4; 7.7) 0.76 2.8 (0.3; 30) 0.85 

Timepoint 3 22.7 (2.7; 189) 2.91* 56.6 (2; 1,611) 2.4* 

(*P-value<0.05) 

 

 

 

     Figure 3-6 Probability of providing test results on same day to 70% of attendees at rural  

      and urban health center groups (2012-2015) 
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Proportion of HIV-positive pregnant women receiving ART
8
  

 

The fourth area of interest was proportion of HIV-positive pregnant women receiving 

ART, which is dichotomized with the cut-off point of 80%. In the urban center group the log 

odds of achieving 80% receiving ART increased by 1.38 in a linear fashion at each subsequent 

time point from the baseline, but slowed by about 0.26 times the square of the time factor within 

each year. Compared to the urban group, the rural group showed lower log odds at baseline, then 

lower at initial time points, followed by greater speeds of increase in later time points (Table 

3-8).  

A clear pattern can be observed in terms of probability of achieving 80% coverage over 

time in (Figure 3-7).  

 

    Table 3-8 Random effects logistic model: log odds of having 80% ART coverage among  

    HIV-positive pregnant women 

Effect 
Crude Model Adjusted Model 

Estimate SE DF t Value Estimate SE DF t Value 

Intercept 0.50 0.52 22 0.96 0.36 0.87 22 0.41 

time 1.41 0.93 126 1.5 1.38 0.94 124 1.47 

time*time -0.27 0.32 126 -0.87 -0.26 0.32 124 -0.84 

Rural 0.50 0.73 126 0.68 0.05 1.01 124 0.05 

time*Rural -2.30 1.27 126 -1.81* -2.29 1.29 124 -1.78ꜝ 

time*time*Rural 0.70 0.42 126 1.64* 0.69 0.43 124 1.62 

Female literacy less than 93 percent 

  

0.86 0.59 124 1.45 

Maximal Travel time from village to hospital less than 

2.5 hour -0.01 0.76 124 -0.02 

(*P-value<0.05; ꜝP-value<0.1) 

                                                 
8 ART: either pARV for prevention of mother to child transmission of HIV or lifelong ART 
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     Figure 3-7 Probability of achieving eighty percent ART coverage by Rural, Urban health 

center group (2012-2015) 

 

Using baseline odds of 80% ART coverage as reference, improvement from baseline was 

assessed in terms of odds ratios (Table 3-9). Rural centres showed lower odds of 0.6 and 0.9 fold 

from baseline to time point 1 and to time point 2, respectively. Three-fold higher odds than 

baseline was seen only at time point 3 (two years after initiation of testing intervention).  For the 

urban center group, 3-fold higher odds from baseline to time-point1, and more than 5-fold at 

time-point 2 and successive time points were achieved.  
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    Table 3-9 Odds ratio of 80% ART coverage using baseline odds of each group as reference 

(2012-2015) 

Health center 

Group 
Contrast between 

Odds 

Ratio 
(95% CI) t Value Pr > |t| 

Rural 

Timepoint 1 vs baseline 0.6 (0.2 ; 2.1) -0.79 0.43 

Timepoint 2 vs baseline 0.9 (0.2; 3.9) -0.14 0.89 

Timepoint 3 vs baseline 3.1 (0.6 ; 14.8) 1.39 0.17 

Urban 

Timepoint 1 vs baseline 3.1 (0.9 ; 11) 1.77 0.08 

Timepoint 2 vs baseline 5.6 (1.2 ; 25.2) 2.25 0.03 

Timepoint 3 vs baseline 5.8 (1.1 ; 30.9) 2.07 0.04 

 

 

Summary of achievements during the study period 

 

In general, the urban health center group showed consistently better performance in the 

cascade of PMCT services throughout the study period (Table 3-10), but both groups showed 

increases for each and every cascade service across the study time points.  However, there is 

much to be done by both groups to achieve the global goal of eliminating paediatric HIV 

transmission. As shown in (Figure 3-8), ANC coverage remained stagnant at 80% across the last 

three years of the study period, while the proportion tested among them increased over time for 

both groups.   
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Table 3-10 General performance along cascade of PMCT services in 23 townships 

in Myanmar (2012-2015) 

Description 
Rural Urban 

Median Mean 95% CL Median Mean 95% CL 

Proportion of estimated number of pregnant women receiving ANC 

Baseline 0.7 0.7 (0.7; 0.8) 0.8 0.8 (0.7; 0.9) 

Time point 1 0.8 0.8 (0.7; 0.8) 0.8 0.8 (0.7; 0.9) 

Time point 2 0.8 0.8 (0.8; 0.9) 0.9 0.8 (0.7; 0.9) 

Time point 3 0.8 0.8 (0.8; 0.9) 0.9 0.8 (0.7; 0.9) 

Proportion of ANC attendees receiving HIV testing 

Baseline 0.6 0.6 (0.5; 0.7) 0.8 0.7 (0.5; 0.8) 

Time point 1 0.6 0.6 (0.5; 0.7) 0.8 0.7 (0.6; 0.9) 

Time point 2 0.8 0.8 (0.7; 0.9) 1 0.9 (0.8; 0.9) 

Time point 3 1 0.9 (0.9; 1) 1 0.9 (0.9; 1) 

Proportion of those being tested received it at first ANC visit 

 Baseline 0.8 0.7 (0.6; 0.8) 0.8 0.7 (0.6; 0.8) 

Time point 1 0.8 0.7 (0.6; 0.8) 0.8 0.7 (0.6; 0.8) 

Time point 2 0.8 0.8 (0.7; 0.8) 0.9 0.8 (0.8; 0.9) 

Time point 3 0.8 0.8 (0.7; 0.9) 0.9 0.9 (0.8; 0.9) 

Proportion of those tested who received their results the same day 

Baseline 0 0 (0; 0) 0 0.1 (0; 0.2) 

Time point 1 0.2 0.2 (0.1; 0.3) 0.1 0.2 (0.1; 0.3) 

Time point 2 0.8 0.8 (0.7; 0.9) 1 0.7 (0.6; 0.9) 

Time point 3 1 0.9 (0.9; 1) 1 0.9 (0.8; 1) 

Proportion of HIV-positive pregnant women receiving ART 

Baseline 1 0.9 (0.8; 1) 1 0.8 (0.7; 0.9) 

Time point 1 1 0.8 (0.6; 0.9) 1 0.9 (0.9; 1) 

Time point 2 1 0.9 (0.9; 1) 1 0.9 (0.9; 1) 

Time point 3 1 0.9 (0.9; 1) 1 0.9 (0.9; 1) 
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  Figure 3-8 Progress
9
 on cascade of PMCT services by rural and urban groups (2012-2015) 

 

 

 

Service providers’ experiences with conducting point-of-care testing  

 

More than 600 primary health care providers responded to the questionnaire. About half 

to two-thirds of respondents gave positive or neutral responses. Responses on challenges were 

compiled and presented according to the following themes: 

 

Logistical supply 

Inadequate availability of HIV test kits and supplemental supplies was cited by 20% of 

respondents as a barrier to providing smooth and timely HIV testing services for all ANC 

attendees and at first visit. Frequent changes of test kit brands with different result times and 

receiving test kits with very short shelf-lives were also cited as a challenge. 

 

                                                 
9 The same denominator of “estimated pregnancies” was used for proportions receiving ANC, being tested for HIV, 

and receiving HIV testing at the first ANC visit. Reported number of those who tested positive was used as the 

denominator for proportion receiving ART 
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Excessive workloads  

As point-of-care testing was provided together with the essential ANC services, it was of 

interest to know whether this placed additional burdens on primary care providers. Out of over 

600 responses to the questionnaires, 60% gave neutral responses, while 15% were very 

motivated and gave very positive responses such as “point-of-care testing makes ANC more 

comprehensive” and “the role of the midwife is enhanced”. However, 25% reported additional 

burdens to their workloads by being required to provide pre-test information, provide 

counselling, perform testing, additional recording and reporting requirements, and discomfort 

with disclosing positive HIV screening test results. 

 

Stigma and discrimination 

Although HIV testing of pregnant women has been increasing over time, fear of 

discrimination still prevents some pregnant women from being tested. Consequently, service 

providers need to provide repeated counselling so that all pregnant women get tested and get 

their results. Another common challenge is getting those who test positive to go for confirmation 

testing, and for HIV-positive women to enrol in care and receive appropriate treatment. About 

25% of respondents raised the issue of stigma and discrimination as a challenge to providing 

PMCT services. 

 

Travel times and transportation costs 

In rural areas, health centres are not available in each village, and one sub-rural health 

centre covers an average of five or six villages. Midwives, primary health care providers, make 
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day trips to villages to provide ANC, immunization and other primary health care services. 

About 15% of respondents reported that long travel times from health centres to villages left 

health care providers with inadequate time to provide all services, including HIV testing, to all 

clients during one visit. In addition, long travel times and higher transportation costs may deter 

HIV-positive pregnant women from seeking confirmatory testing and enrolment into care for 

early treatment. 

 

Capacity-building requirements 

Counselling was cited by the majority of respondents as the best strategy to get pregnant 

women tested, to receive confirmation test, and to receive appropriate treatment for those with a 

confirmed positive result. About 10% of respondents requested counselling training on 

disclosing HIV status to spouses and family members.  

 

Low health awareness 

Poor health knowledge among pregnant women was frequently cited as a hindrance to the 

PMCT program. About 20% of respondents suggested scaling up community health awareness 

of PMCT services and its advantages in different local dialects and reaching out to the 

community through various possible means. 

 

Limited tracking procedure for loss to follow-up 

Respondents experienced limitations for tracking those lost to follow-up. Positive cases 

sometimes gave false addresses or left town after receiving a positive test result. In addition, 
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there was no proper referral feedback mechanism for those who enrolled for care in the private 

sector or in other national or international organizations providing ART. 

 

Suggestions from service providers for improving the PMCT cascade of services 

Numerous suggestions and recommendations were offered by respondents for ensuring 

uninterrupted logistical supply, capacity-building, providing travel costs for service providers 

and cases, awareness raising and community involvement for reducing stigma and 

discrimination, and strengthening networking among township service providers.  

 

 

 

 

Discussion 

 

The PMCT program in Myanmar began one and a half decades ago, and has been scaling 

up and adopting updated strategies for the goal of eliminating paediatric HIV transmission by 

2020. Point-of-care testing was recently adopted in Myanmar.  

Four major indicators of the success of the cascade of PMCT services were assessed in 

this study. In general, promising achievements were observed in all four indicators by the end of 

study period, which was two years after initiation of the new testing strategy. Further details 

could be elucidated when comparing the progress of urban and rural health centre groups over 

the study period.  

Although both the rural and urban groups demonstrated improvement at each and every 

time point, rates and patterns of progress varied between the two groups. The urban group had 
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rapid improvement of all four indicators from the very beginning, while the rural group appeared 

to struggle during the first year of implementation of early HIV testing, providing test results on 

the same day, and HIV-positive women receiving ART. Indicators of improvement were not that 

significant up to time point 2, one year after initiation but were significant after time point 2. 

Community-based primary health care in rural areas requires each provider to travel to an 

average of four to six villages, which is time-consuming, so there was delayed progress in the 

rural centre group. In addition, responses from providers also indicated a number of challenges 

that need careful and urgent remedial action.  

Heavy workload, long travel times, and inadequate supply of HIV test kits were common 

issues reported as major challenges for achieving good HIV testing coverage, testing ANC 

attendees on first visit, and providing same-day results. The entire system of logistical and 

supply management of the PMCT program should be reviewed and modified to improve 

conditions in the field. In addition, alternative ways should be found to reduce the workload of 

primary care providers. Depending on the local context, recruitment and capacity-building of 

volunteer health workers from each village, such as community health workers and auxiliary 

midwives, could  provide necessary support for primary care providers, especially for providing 

health education and group counselling so that all required tasks can be carried out during the 

first visit of an ANC attendee.  

Stigma and discrimination have been a long-term deterrent for HIV-related activities 

(UNAIDS, 2016). Fear of being stigmatized is a major concern that prevents pregnant women 

from enrolling in and receiving the cascade of PMCT services. Ways to reduce stigma and 
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discrimination should be explored so that the program can reach out to those at risk for HIV 

infection.  

Low levels of health knowledge and awareness of the advantages of PMCT services were 

reported to impede access to the PMCT cascade of services. Communication strategies should 

include simple and clear behaviour change messages on the continuum of care for all pregnant 

women and family members. In addition, policy makers should consider including HIV testing 

as one of the essential services for routine ANC. That could help improve HIV testing 

acceptance among pregnant women and, consequently, early diagnosis and follow-up with 

necessary care services.  

Obvious improvements of all of the services were observed in both the rural and urban 

groups throughout the study period. However, much needs to be done to support continuous 

improvements, and there is a long way to go to achieve universal HIV testing coverage for 

pregnant women and achieving an HIV-free generation.   

Only 80% of the estimated numbers of pregnant women in Myanmar were reported to 

make at least one ANC visit during the study period, and only about one-third of those who 

sought care came during their first trimester. ANC coverage and seeking early ANC among 

pregnant women needs to be increased. The necessity of improving ANC services is an essential 

prerequisite for moving towards elimination of paediatric HIV transmission (WHO et al., 2013). 

This was also raised as a key concern of service providers from a cascade of service assessment 

conducted in Myanmar (Mon, Htut, Oo, Lwin, & Aung, 2016). 

Drug efficacy for prevention of mother to child transmission is best when the treatment is 

started as early as 14 weeks of gestation (WHO, n.d.). Myanmar adopted the WHO updated 
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guideline in its national PMCT guideline in 2016 to treat all HIV-positive pregnant women as 

early as possible regardless of CD4 count (NAP, MoHS, 2017). Our findings also emphasize the 

need to provide HIV testing to all ANC attendees at the first visit and give same-day results to 

maximize numbers of HIV-positive women who undergo timely diagnosis and enrolment for 

appropriate treatment. Only about 80% of pregnant women in Myanmar make at least one ANC 

visit, and of these, about half do not seek ANC until their second trimester, and less than a sixth 

in their last trimester. Unless HIV testing and test results occur on the same day, a substantial 

proportion of HIV-positive pregnant women will miss getting appropriate treatment, which could 

unfortunately result in HIV transmission to their infants.  

A very rapid roll out of point-of-care testing revealed inadequate skills amongst health 

care providers in giving disclosure counselling, fear of providing wrong test results, and 

inadequate privacy for counselling those with positive test results. Improvements and 

modifications should be undertaken to sustain program improvement. There should be continued 

visits to the field by training teams to seek solutions to issues such as privacy for HIV testing and 

counselling for HIV-positive clients, as well as continued professional education plans based on 

need. Limitations in such support visits was mentioned by some service providers in another 

study (Mon et al., 2016). The program should set up a standard operation procedure on quality 

control for HIV screening test, which could help build confidence of providers, since they are 

involved in regular quality control schemes and receiving feedback. The QC plan is also crucial 

for long-term improvement of the program.  

There are some limitations to the study that should be noted. The data were extracted from 

service providers’ records and reports that had limited ability to track individual pregnant women 
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completely throughout the cascade of services. Even with these limitations, our findings 

identified essential elements for improving the effectiveness of PMCT program implementation 

in future.   

The study highlights major challenges faced by PMCT service providers involved in 

primary services in Myanmar. In conclusion, there is an urgent need to take remedial action to 

ensure continuous availability of supplies to primary service delivery points. The program should 

consider making HIV testing an essential service at the first ANC visit and recruiting local 

volunteers that could help with community health awareness and health education to reduce the 

workloads of service providers. Mechanisms for providing continued professional education 

based on needs and continue mentoring from state, regional and township mentors; and a quality 

control scheme for HIV testing should be established and implemented. It is strongly believed 

that with effective implementation of PMCT services fully integrated into primary health care 

services, great strides can be made towards achieving a HIV-free generation in Myanmar by 

2020. 
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  Chapter 4

Factors associated with compliance to cascade of services for the 

prevention of mother to child transmission of HIV  

 

Abstract   

 

Background: Myanmar has fully followed the updated WHO recommendations on treatment 

regimens for the Prevention of Mother to Child Transmission of HIV (PMCT). The current 

national regimen is lifelong ART, regardless of CD4 count, for pregnant women living with 

HIV. A standardized longitudinal patient monitoring recording system was introduced in early 

2010 for primary health care providers of community-based antenatal care and PMCT services. 

This is initiated once a pregnant woman has been confirmed as HIV-positive and continues until 

the HIV status of her exposed infant is confirmed. This study explored factors associated with 

mother-infant pair compliance to the cascade of PMCT services. 

Methods: This was a longitudinal study of cohorts of HIV-positive pregnant women identified 

from 2011 to 2014 through community antenatal clinics in 23 townships of Myanmar. 

Information on socio-demographic characteristics, compliance to treatment regimen during 

pregnancy and post-delivery, and testing of HIV-exposed infants was extracted from the patient 

monitoring tool. A marginal correlated modelling strategy was employed to assess factors 

associated with compliance to the cascade of PMCT services. 

Results: Findings indicated that living in a rural area, having a low level of education, and being 

dependent on one’s husband for economic support were major socio-demographic factors that 
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were associated with the lower odds of complying with prescribed treatment throughout 

pregnancy and after delivery.  In addition, initiation of treatment in late pregnancy and 

prophylactic treatment were found to lower the odds of compliance. Low coverage of early 

infant diagnosis and delay in initiating treatment after infant diagnosis were revealed in this 

study. Fear of stigma and discrimination and lack of disclosure to spouse and/or family were 

raised as major challenges for compliance to prescribed treatment in the long term. 

Conclusion: There is an urgent need to design community-based interventions that enhance 

adherence to prescribed treatment among socio-demographically disadvantaged women. Services 

for early infant diagnosis and proper linkage for prompt initiation of ART should be established 

at the local level. Effective collaboration between related programs and implementing agencies 

should be strengthened. A robust longitudinal tracking system using unique identifiers should be 

established.  

 

Key words: Prevention of mother to child transmission of HIV; compliance with prescribed 

treatment; early infant diagnosis and prompt treatment; mother-infant pairs; cascade of PMCT 

services
10

 

 

 

 

 

                                                 
10 Cascade of PMCT services: pregnant women receive HIV test and result, enroll into care and receive appropriate 

treatment, comply with prescribed treatment for both mother and infant, early infant diagnosis, and prompt treatment 

for infected infant 
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Introduction 

 

The concentrated HIV epidemic in Myanmar reached its peak around the year 2000, and 

feminization of the epidemic occurred with maturation of the epidemic (National AIDS 

Programme, 2015). The prevention of mother to child transmission of HIV program (PMCT) of 

Myanmar was implemented as one of the prioritized HIV interventions from the beginning of 

feminization of the epidemic. Since then, the program has been scaling up geographic coverage 

and continuing to update treatment regimens according to WHO recommendations (NAP & Plan, 

2016).  

Studies have demonstrated significant advantages of long-term combined antiretroviral 

therapy (ART) compared to short-term prophylactic single-drug ARV for both mother (Giuliano 

et al., 2013) and exposed infant (Pasquié et al., 2010)  (Bailey et al., 2013). Accordingly the 

PMCT regimen changed from a single dose of an antiretroviral drug at delivery to longer-term 

two-drug combinations, followed by three-drug combinations, preferably lifelong for HIV-

positive pregnant women, regardless of CD4 count (“World Health Organisation (WHO) PMCT 

Guidelines | AVERT,” n.d.). Myanmar has updated its national PMCT regimen to lifelong three-

drug ART, regardless of CD4 count, for pregnant women living with HIV (NAP, MoHS, 2017). 

It is obvious that for longer-term treatment, complying with treatment plays a crucial role 

for gaining the full advantages of drug efficacy for prevention of HIV transmission. It is highly 

recommended to have a system in place to assure that HIV-positive cases comply with the 

recommended PMCT regimen (WHO et al., 2013). 

In Myanmar, the system for tracking individual patients across ranges of services is not 

yet in place, and paper-based medical records are kept at individual clinics. To help primary care 
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providers keep track of HIV-positive pregnant mother-infant pairs throughout the cascade of 

essential PMCT services, a standardized monitoring record was introduced for primary care 

providers in 2010. Primary care providers start a record for every pregnant woman who has been 

confirmed as HIV-positive, and follow her and the infant along the cascade of services until the 

exposed infant’s infection status has been confirmed (usually 18 months after delivery or two 

months after complete cessation of breast feeding). Adherence to prescribed treatments is 

assessed by self-reporting from these patients at each and every antenatal and post-natal visit.  

Globally, PMCT activities are moving towards the goal of having an HIV-free generation 

by 2020. Countries pledged to move towards this global goal should identify innovative 

community-based strategies to achieve effective coverage by the cascade of PMCT services 

(WHO et al., 2013). The initial step of community-based point-of-care HIV testing for pregnant 

women in Myanmar was rolled out in late 2013. With point-of-care testing, primary care 

providers became involved not only with identifying HIV-positive pregnant women, but also 

with enrolling patients into care and helping them comply with treatment and continue seeking 

follow-up services for their infants. Moreover, decentralized ART by primary care providers is 

coming to Myanmar in the near future, as recommended by the joint UN guideline on movement 

towards an HIV-free generation (WHO et al., 2013).  

Although the first part of the PMCT cascade of services has been continuously updated 

and implemented with community-based approaches, there are some limitations for the actual 

implementation of updated guidelines in Myanmar. Given the limited geographic coverage of 

lifelong ART services (Figure 4-1), available in 55% of townships for adults and 25% of 

townships for paediatrics, providing lifelong ART for HIV-positive pregnant women and infants 
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living in townships without ART services is difficult (National AIDS Program, Ministry of 

Health, 2015) . Moreover, the testing service for early infant diagnosis is available only at two 

national-level health laboratories, and blood specimen collection services for early infant 

diagnosis are only available at AIDS/STD clinics in state and regional cities.   

Although numerous studies of compliance to ART have been conducted in Myanmar, 

almost all of them focused on the general population living with HIV, based on hospital settings, 

and were cross-sectional studies assessing adherence in the past one or three months only. A 

longitudinal study focusing on adherence to community-based PMCT services had not been 

carried out, and community-based records had not been used to explore factors associated with 

compliance to prescribed treatment regimens. The only exception was one study conducted in 

2016 using community-based records, but it merely described the proportion receiving the 

cascade of PMCT services (Mon et al., 2016). 

Our study explored factors associated with complying with recommended PMCT drug 

regimens and challenges faced by primary care providers in supporting HIV-positive mothers 

entering the cascade of treatment and follow-up services after point-of-care testing. 
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    (Source: 2015 Annual Progress Report, National AIDS Program, Ministry of Health and Sports, 2017) 

       Figure 4-1 Distribution of PMCT sites, Adult and Pediatric ART sites (2015) 

 

Methods 

 

Study sites and participants 

The study was conducted in 23 townships randomly selected from townships where 

point-of-care testing was rolled out in 2013. A follow-up of cohorts of HIV-positive pregnant 

women identified in 2011 to 2014 through community clinics providing ANC was conducted.  

 

 

   



 97 

Data collection 

Data collection strategies included primary data collection deploying a structured open-

ended questionnaire assessing challenges faced by providers, and data extraction from the clinic 

records being used for patient tracking by primary care providers.  

The data collection teams of researchers and state and regional AIDS/STD officers 

conducted a field test of the data extraction forms according to guidelines with primary care 

providers in one township that was not included in the study.  After that the teams arranged to 

administer the survey, explain and distribute data extraction forms and guidelines at the monthly 

meeting of all primary health care providers for selected 23 townships. 

It was assumed that health care providers would be more comfortable describing their 

experiences anonymously rather than in face-to-face interviews or focus group discussions. 

Accordingly, an open-question survey assessed midwives’ (health care providers) experiences, 

perceptions, and difficulties with referring HIV-positive pregnant women for confirmation 

testing, challenges of ART compliance by HIV-positive attendees, and challenges for follow-up 

care, diagnosis and treatment for HIV-exposed infants was used.  

The questionnaire was administered and collected anonymously without health center 

identification. To ensure that participants were comfortable about responding, the unlinked 

anonymous nature of the questionnaires was clearly described in the instruction sheet and was 

also explained before starting the surveys.  

Recorded socio-demographic information on age, gravida, marital status, education, 

occupation, spouse’s HIV status, gestational week when receiving HIV testing and treatment, 

treatment regimen, compliance, and infant follow-up care were extracted for all HIV-positive 
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mother-infant pairs in the selected townships during the study period. Maternal compliance was 

recorded for during pregnancy and post-delivery period. No identifying information was 

collected from patient records. 

Primary care providers completed the forms and handed them in at the next monthly 

meeting. Data collection teams did primary data checking for completeness and consistency after 

collecting the completed forms. Further checking was done by researchers, and validations by 

township point persons were carried out as necessary. Data entry was done using Epi-info, cross-

checking with double data entry process to assure data quality. 

 

Data analysis 

SAS version 9.4 was used for the analysis. The major outcomes of interest included 

maternal compliance
11

 to prescribed regimens for prevention of mother to child transmission of 

HIV, infant compliance to pARV and follow-up HIV testing of exposed infants. Drug 

compliance of mother and infant during post-delivery period was the same for all mother-infant 

pairs except those with maternal or infant death. As very few in-country studies have focused on 

infant compliance, mother-infant pair compliance in the post-delivery period was designated as 

infant compliance in this study.   

Missing information for covariates was identified during data analysis. The data missing 

pattern was assessed using Proc MI (Berglund & Heeringa, n.d.). Of 607 HIV-positive pregnant 

women, there were 28 (4.6%) missing data for the covariate of gravida and 80 (13%) missing 

values for the covariate gestational week of commencing ART. Assuming that the missing values 

                                                 
11 Maternal compliance throughout pregnancy period (from initiation of ART up to delivery)  
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occurred at random, meaning the missing values were associated with available information of 

other covariates, multiple imputations with fully conditional regression were conducted (Afifi, 

May, Clark, & Afifi, 2012).  Altogether, 20 sets of possible values for the covariates with 

missing values were created through regression modelling, based on the available values of non-

missing covariates.  

These 20 imputed data sets were used to assess the factors associated with outcomes of 

interest, employing a correlated marginal model. The Proc genmond procedure in SAS version 

9.4 was used to run marginal logistic regression with the compound symmetry covariance 

structure based on the assumption that correlations between time-points were similar. The 

average of 20 estimates was calculated for presenting the final model result. The pooled average 

of the variances was manually calculated using the formula  below (Rubin, 2004): 

   ̅      
 

 
     

Where T = pooled average variance 

  ̅ = mean imputed variances 

 m = number of imputations 

 β = pooled mean estimate 

  

Information from open-ended questions was compiled under each theme in local 

Myanmar language, and translated back into English.  

With information available up to the end of the PMCT cascade of care, HIV-positive 

rates among exposed infants could be calculated. It was therefore of interest to determine the 

vertical HIV transmission rate for this study population. More detailed analyses were carried out 
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for estimating the HIV positivity rates for those infants who were lost to follow-up for HIV 

testing. The entire study population was classified into two major groups depending on maternal 

compliance. Within each group, further classification into subgroups was done based on infant 

compliance and being tested for HIV (Figure 4-2 & Figure 4-3).  

 

 

Figure 4-2 Flow chart for classification of exposed infants and applying prevalence for groups of 

infants without receiving HIV test (2011-2014) 
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      Figure 4-3 Classifying infants into groups and applying prevalence for subgroups 

 

The weighted prevalence for each of the four subgroups of infants being tested (numbers 

1, 3, 5, and 7) was calculated, using the sample size of each of the four cohorts as weight. Based 

on the assumption that mother-infant pairs with the same degree of compliance benefit from the 

same drug efficacy, the weighted prevalence was applied to the group of infants with the same 

degree of compliance who were not tested. Due to a very small sample size for groups 7 and 8, 

groups 5 and 7 were combined, as were groups 6 and 8 at the final step of analysis. 

 

 

Results 

 

A total of 639 HIV-positive pregnant women were identified and had records in patient 

monitoring records during the study period of 2011 to 2014. Among them, 9 (1.4%) attended 

ANC for the first time only at delivery, 10 (1.6%) were referred to an NGO (non-government 

organization) for treatment, and 13 (2%) did not return for their HIV test results. Thus, data for 

only 607 HIV-positive pregnant women were available for assessing factors associating maternal 

compliance with PMCT treatment throughout pregnancy. 

Mother complied with ART (Yes)

Yes No

Yes 1 2

No 3 4

Infants complied 

with pARV

Infants received HIV test

Mother complied with ART (No)

Yes No

Yes 5 6

No 7 8

Infants received HIV test

Infants complied 

with pARV
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Socio-demographic Characteristics of pregnant women and pregnancy outcome 

As seen in Table 4-1, more than 50% of HIV-positive pregnant women in both urban 

and rural areas were in the age group of 26 to 35 years; approximately 90% were married at the 

time of diagnosis.  

More than 70% of women had primary or middle school education, but a significantly 

higher proportion of women with higher education levels resided in urban areas. The distribution 

of occupations was significantly different for urban and rural areas, with urban women more 

likely to be dependents and rural women more often being manual workers. A significantly 

higher proportion of spouses in rural areas were farmers and gardeners. The proportion of those 

who knew their own and/or their spouse’s HIV status was significantly higher in the urban 

group. 

 As shown in Table 4-2 , only around 5% percent of HIV-positive pregnancies had an 

adverse outcome meaning abortion and stillbirth. About 70% of HIV-exposed infants were 

delivered normally without any intervention, and a quarter to a third of deliveries took place at 

home. About 80% of mothers complied with their treatment regimens for PMCT, and only 4-7% 

practiced mixed feeding of their infants (both breast milk and formula feeding). 
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Table 4-1  Socio-demographic characteristics of HIV-positive pregnant women (2011-2014) 

Characteristics 
Rural Urban 

   (P-value) N % N % 

Total 272 (44.8) 335 (55.2) 

 

  

Age 

     

  

25 years or younger 73 (26.8) 95 (28.4) 0.2 0.9 

26-35 years 155 (57) 188 (56.1) 

 

  

36 years and older 44 (16.2) 52 (15.5) 

 

  

Marital status
1
 

     

  

Currently married 236 (86.8) 306 (91.6) 3.7 0.1 

Divorced or widowed 36 (13.2) 28 (8.4) 

 

  

Education level 

     

  

No formal education 21 (7.7) 21 (6.3) 11.1 0.004 

Primary or middle school 217 (79.8) 237 (70.8) 

 

  

High school or university 34 (12.5) 77 (23) 

 

  

Occupation 

     

  

Employee 8 (2.9) 23 (6.9) 19.7 <.0001 

Manual work 117 (43) 90 (26.9) 

 

  

Dependent 147 (54) 222 (66.3) 

 

  

Spouse’s occupation
1
 

     

  

Manual worker 107 (47.8) 135 (49.8) 30.4 <.0001 

Vendor 17 (7.6) 47 (17.3) 

 

  

Employee 21 (9.4) 38 (14) 

 

  

Farmer, gardener 55 (24.6) 24 (8.9) 

 

  

Other 24 (10.7) 27 (10) 

 

  

Gravida
1
 

     

  

Primary gravida 108 (41.7) 142 (44.4) 0.4 0.5 

Multi-gravida 151 (58.3) 178 (55.6) 

 

  

Knew before current pregnancy that she was HIV-positive 

 

  

Yes 31 (11.4) 56 (16.7) 

 

  

No 241 (88.6) 279 (83.3) 3.5 0.06 

Knew spouse was HIV-positive 

   

  

Yes 31 (11.4) 53 (15.8) 

 

  

No 241 (88.6) 282 (84.2) 2.5 0.12 

1 Values may not sum up to total due to missing data 
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Table 4-2 Pregnancy outcomes, delivery and breast feeding practices, and treatment compliance 

among HIV-positive pregnant women (2011-2014) 

Characteristics 
Rural Urban 

   (P-value) N % N % 

Total 272 (44.8) 335 (55.2) 

 

  

Pregnancy outcome
1
 

     

  

Abortion 5 (2) 5 (1.5) 1.7 0.6 

Live birth 237 (95.2) 299 (95) 

 

  

Stillbirth 7 (2.8) 11 (3.5) 

 

  

Mode of Delivery
1
 

     

  

C-section12 70 (28.8) 93 (30.2) 0.1 0.7 

Normal delivery 173 (71.2) 215 (69.8) 

 

  

Place of Delivery
1
 

     

  

Home 84 (34.6) 79 (25.7) 5.2 0.1 

Delivery home 7 (2.9) 9 (2.9) 

 

  

Hospital 152 (62.6) 220 (71.4) 

 

  

Feeding of infant
1
 

     

  

Exclusively breast milk 166 (71.9) 209 (74.1) 1.8 0.4 

Both breast milk and formula 15 (6.5) 11 (3.9) 

 

  

Exclusively formula 50 (21.7) 62 (22) 

 

  

Complied with treatment 

     

  

Yes 217 (79.8) 283 (84.5) 2.3 0.1 

No 55 (20.2) 52 (15.5)     

1 Values may not sum up to total due to missing data 

    

 

Factors associated with maternal compliance to prescribed treatment 

 The crude and adjusted odds ratios for factors associated with maternal compliance to 

treatment are presented in Table 4-3. Women who lived in rural areas, those who depended on 

their husbands for a living, and those who received ART treatment after 28 weeks of gestation 

                                                 
12 C-section or Cesarean section:  the delivery of a baby through a surgical incision in the mother's abdomen and 

uterus 
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had significantly lower odds of complying with treatment. Compared to those who had primary 

or middle school education, those with no formal education had significantly lower odds of 

compliance, while those with higher levels of education had significantly higher odds of 

compliance. There was not enough information to show differences in odds of compliance by 

marital or gravida status.  

 

    Table 4-3 Odds ratios and 95% confidence intervals for maternal compliance to treatment 

(2011-2014) 

 
Complied with Treatment Crude Adjusted

b
 

 

Yes 

(n) 

No 

(n) 
OR (95% CL) OR (95% CL) 

Total 500 107 

   

  

Rural/urban 

     

  

Rural 217 55 0.7 (0.5 ;1.1) 0.7! (0.4 ; 1) 

Urban 283 52 1 (ref) 1 (ref) 

Education level 

     

  

No formal education 28 14 0.4
*
 (0.2 ;0.9) 0.4

*
 (0.2 ; 0.9) 

High school or university 100 11 2* (1 ;3.9) 1.9! (1 ; 3.7) 

Primary or middle school 372 82 1 (ref) 1 (ref) 

Occupation 

     

  

Dependent 293 75 0.6 (0.4 ;1) 0.6
*
 (0.3 ; 0.9) 

Employee 29 3 1.6! (0.5 ;5.5) 0.8 (0.2 ; 3) 

Manual worker 178 29 1 (ref) 1 (ref) 

First Pregnancy
a
 

     

  

Yes 206 44 1 (0.7 ;1.6) 0.9 (0.6 ; 1.4) 

No 270 59 1 (ref) 1 (ref) 

Gestational week at initiation of ART
a  

   After 28 weeks of pregnancy 142 24 0.6! (0.3 ;1.1) 0.6
*
 (0.3 ; 1) 

   Before 28 weeks of pregnancy 305 31 1 (ref) 1 (ref) 

Marital status
a
 

     

  

Currently married 442 101 0.5! (0.2 ;1.1) 0.5 (0.2 ; 1.2) 

Not currently married 58 6 1 (ref) 1 (ref) 
a Values may not sum up to total due to missing data; b Mutually adjusted for variables listed in the table; 
*P-value <0.05; ! P-value <0.1 
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Factors associated with infant compliance to prescribed treatment and HIV testing 

 

Factors associated with compliance to the cascade of services for HIV-exposed infants, 

such as prophylactic treatment and being tested for HIV, were important to determine. Records 

for a total of 577 HIV-exposed infants of the 639 HIV-positive pregnant women were available 

for assessing factors associated with accessing the cascade of services for exposed infants. The 

lower number of available participants was due to the fact that 10 women were referred to 

NGOs, 13 women did not return for their HIV test result, 10 women experienced abortion and 18 

had still birth delivery, and 11 infants died within two months of birth.   

Overall, about 73% of exposed infants complied with prophylactic treatment (Table 4-4). 

Factors associated with infant compliance to treatment were assessed in terms of crude and 

adjusted odds ratios (Table 4-5). Mothers who lived in rural areas, who did not receive formal 

education, who were giving birth for the first time, and/or who received ART for the short-term 

only had significantly lower odds of complying with prophylactic treatment for their infants. 

There was insufficient information to indicate any differences in infant compliance to treatment 

based on maternal marital status or occupation. 
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      Table 4-4  Exposed infants accessing the cascade of PMCT services by cohort
13

 

Outcomes 
Cohort  

Total    
P-

Value 2011 2012 2013 2014 

Complied with pARV
14

 

      

  

Yes 
N 102 115 81 122 420 

 

  

(%) (72.3) (71.4) (69) (77.7) (72.8) 3.1 0.4 

No 

 

N 39 46 37 35 157 

 

  

(%) (27.7) (28.6) (31) (22.3) (27.2) 

 

  

Received HIV testing 

      

  

Yes 
N 85 109 80 106 380 

 

  

(%) (60.3) (67.7) (67.8) (67.5) (65.9) 2.6 0.5 

No 

 

N 56 52 38 51 197 

 

  

(%) (39.7) (32.3) (32.2) (32.5) (34.1) 

 

  

HIV testing after birth 

      

  

Within 2 months 
N 17 10 6 39 72 

 

  

(%) (20) (9.2) (7.5) (36.8) (19) 61 <.0001 

2 to 9 months 
N 52 57 59 51 219 

 

  

(%) (61.2) (52.3) (73.8) (48.1) (57.6) 

 

  

9 to 18 months 
N 14 25 13 14 66 

 

  

(%) (16.5) (23) (16.2) (13.2) (17.4) 

 

  

After 18 months 
N 2 17 2 2 23 

 

  

(%) (2.3) (15.5) (2.5) (1.9) (6) 

 

  

HIV-positive 

      

  

Yes 
N 5 5 3 5 18 

 

  

(%) (5.9) (4.6) (3.8) (4.7) (4.7) 0.43 0.9 

No 

 

N 80 104 77 101 362 

 

  

(%) (94.1) (95.4) (96.2) (95.3) (95.3) 

 

  

Received ART 

      

  

Yes 
N 2 4 0 3 9 

 

  

(%) (40) (80) (0) (60) (50) 5.2 0.16 

No 

 

N 3 1 3 2 9 

 

  

(%) (60) (20) (100) (40) (50)     

 

 

                                                 
13 Group of infants whose maternal HIV-positive status was identified in the same year 

 
14 Prophylactic anti-retroviral therapy for the prevention of mother to child transmission of HIV 
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The second outcome was the proportion of exposed infants who were tested for HIV. 

There was a slight increase in the proportion tested over time, from around 60% in the 2011 

cohort to 68% in the 2014 cohort. Although there was a significantly higher proportion of infants 

who were tested within two months of birth in the 2014 cohort, testing coverage in early infancy 

was still less than 40% (Table 4-4).  

With about 35 to 40% loss to follow-up for infant testing, it was of interest to determine 

the factors associated with being tested. As shown in Table 4-6, testing uptake among exposed 

infants seemed to be highly dependent on maternal education level, where those with high school 

or university education had higher odds of obtaining HIV testing for their infants.  Mothers who 

received ART for a short period (prophylaxis only), and/or received it only after the second 

trimester, had significantly lower odds of obtaining HIV testing for their infants. There was 

inadequate information to determine whether infant testing uptake differed between those 

residing in urban vs. rural areas, was affected by maternal occupation, or the current pregnancy 

was the woman’s first or subsequent. 
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    Table 4-5 Odds ratios and 95% confidence intervals for HIV-exposed infants who complied 

with treatment (2011-2014) 

  

Complied with 

pARV Crude Adjusted
b
 

  

Yes 

(n) 

No  

(n) OR (95% CL) OR (95% CL) 

Rural/urban             

Rural 177 83 0.65* (0.45 ; 0.9) 0.7
*
 (0.4; 1) 

Urban 243 74 1 (ref) 1 (ref) 

Education 

     

  

No formal education 21 19 0.4* (0.2 ; 0.8) 0.4
*
 (0.2; 0.7) 

Primary or middle school 311 119 1 (ref) 1 (ref) 

High school or university 88 19 1.7* (1 ; 3.0) 1.4 (0.8; 2.6) 

Occupation 

     

  

Manual worker 136 53 1 (ref) 1 (ref) 

Dependent 257 100 1 (0.7 ; 1.5) 0.9 (0.6; 1.3) 

Employee 27 4 2.6! (0.9 ; 7.9) 1.7 (0.5; 5.4) 

First Pregnancy
a
 

     

  

Yes 162 72 0.8 (0.5 ; 1.2) 0.7
!
 (0.5; 1) 

No 234 83 1 (ref) 1 (ref) 

Type of ART 

     

  

Prophylactic 278 132 0.4* (0.2 ; 0.6) 0.4
*
 (0.2; 0.6) 

Lifelong 142 25 1 (ref) 1 (ref) 

Marital Status
a
 

     

  

Not currently married 43 15 1 (….) 1 (….) 

Currently married 377 142 1 (0.5 ; 1.7) 0.8 (0.4; 1.6) 

a Values may not sum up to total due to missing data; b mutually adjusted for variables listed in 

the table; * P-value <0.05; ! P-value <0.1 
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     Table 4-6  Odds ratios and 95% confidence intervals for HIV-exposed infants receiving HIV 

testing (2011-2014) 

 
Infant Received Testing Crude Adjusted

b
 

  

Yes  

(n) 

No  

(n) OR (95% CL) OR (95% CL) 

Rural/urban             

Rural 167 93 0.9 (0.6 ; 1.2) 0.9 (0.6 ; 1.3) 

Urban 213 104 1 (ref) 1 (ref) 

Education 

     

  

No formal education 22 18 0.7 (0.4 ; 1.3) 0.6 (0.3 ; 1.3) 

Primary or middle school 276 154 1 (ref) 1 (ref) 

High school or university 82 25 1.8* (1.1 ; 3.0) 1.6! (0.9 ; 2.7) 

Occupation 

     

  

Manual worker 127 62 1 (ref) 1 (ref) 

Dependent 229 128 0.9 (0.6 ; 1.3) 0.8 (0.5 ; 1.2) 

Employee 24 7 1.7 (0.7 ; 4.1) 1 (0.4 ; 2.8) 

First Pregnancy
a
 

     

  

Yes 149 85 0.9 (0.6 ; 1.3) 0.8 (0.6 ; 1.2) 

No 210 107 1 (ref) 1 (ref) 

Type of ART 

     

  

Prophylactic 251 159 0.45* (0.3 ; 0.7) 0.5
*
 (0.3 ; 0.7) 

Lifelong 130 37 1 (ref) 1 (ref) 

Gestational week at initiating ART
a 

Before 28 weeks 228 84 1 (ref) 1 (ref) 

After 28 weeks 105 63 0.6* (0.4 ; 0.9) 0.6
*
 (0.4 ; 1) 

a Values may not sum up to total due to missing data; b mutually adjusted for variables listed in the 

table; * P-value <0.05; ! P-value <0.1 

 

 

We also calculated what proportion of HIV-exposed infants were HIV-positive and the 

proportion of those who were enrolled into care with lifelong ART. As shown in Table 4-4, 

among 380 exposed infants tested for HIV, about 4.7% were identified as being HIV-positive. 

To estimate the number of infections among those not tested, extrapolated analysis described in 

the data analysis section was carried out. The results are shown in Table 4-7. It was estimated 
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that there were 24 HIV-positive infants among those who were not tested, which yields an 

estimated vertical transmission rate of 7.3% instead of the 4.7% based only on those who were 

tested.  

Among the 18 infants being diagnosed as HIV infected, only 9 (50%) were recorded as 

enrolled for lifelong ART. As shown in Table 4-8, the youngest age at initiating ART in this 

study population was 18 months.  

The overall coverage of the PMCT cascade services for HIV-exposed infants is presented 

in (Figure 4-4) for each cohort group. It was very clear that the coverage of early infant testing 

was very low, and not all of those identified as HIV-positive received ART. 

 

 

    

    Figure 4-4 Overall coverage of the PMCT cascade of services for cohorts of HIV-exposed 

infants (2011-2014) 
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     Table 4-7 Extrapolated calculation of estimated number of HIV-positive infants among those 

who were not tested, based on those who were tested 

Group 

(N) 
cohort n prevalence weight 

weighted  

prevalence 
positive 

Group 1 2011 74 2.7% 0.23 3.1% 2 

(327) 2012 88 1.1% 0.27 

 

1 

 

2013 68 2.9% 0.21 

 

2 

  2014 95 5.3% 0.29 

 

5 

  

     

  

Group 2 2011 22 

   

1 

(77) 2012 22 3.1% 

  

1 

 

2013 10 

   

0 

  2014 23 

   

1 

  

     

  

Group 3 2011 8 25% 0.24 12% 2 

(33) 2012 11 9% 0.33 

 

1 

 

2013 9 11% 0.27 

 

1 

  2014 5 0% 0.15 

 

0 

  

     

  

Group 4 2011 14 

   

2 

(40) 2012 6 12% 

  

1 

 

2013 7 

   

1 

  2014 13 

   

2 

  

     

  

Group 5 2011 3 33% 0.14 18% 1 

(22) 2012 10 30% 0.45 

 

3 

 

2013 3 0% 0.14 

 

0 

  2014 6 0% 0.27 

 

0 

  

     

  

Group 6 2011 20 

   

4 

(80) 2012 24 18% 

  

4 

 

2013 21 

   

4 

  2014 15       3 

 

    Sub-total HIV-positive infants among those tested            18 

    Sub-total estimated HIV-positive infants among those not tested           24 

 Total estimated HIV-positive exposed infants             42 
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      Table 4-8 Age at being tested for HIV and initiating ART among HIV-positive infants 

  
Age (in months) at initiating ART  

Total 
Age (in months) at  

testing HIV-positive 

  

18 24 30 

N (%) N (%) N (%) 

Before 9 months 0  1 (100) 0 
 1 

9 to 18 months 3 (60) 2 (40) 0 
 5 

After 18 months 0   1 (33.3) 2 (66.7) 
3 

 

 

 

   

Service providers’ experiences with services for HIV-positive mothers and HIV-exposed 

infants 

Six hundred and forty-seven from a total of 960 primary health care providers 

approached voluntarily provided information on an anonymous questionnaire regarding their 

experiences with providing services for HIV-positive mothers and HIV-exposed infants.  

Fear of stigma and discrimination was reported as one of the major challenges for HIV-

positive mothers enrolling into care and initiating treatment after confirmed testing. About 10% 

of respondents also mentioned that repeated counselling and explanations were needed to 

convince pregnant women to acknowledge their HIV status, enroll into care, and adhere to 

prescribed treatment. Primary health care providers reported long, difficult distances for rural 

residents to travel for regular checkups and medications. Another important challenge raised by 

health care providers was lack of disclosure to spouse and family members, which greatly 

hindered adherence to medication.  
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Two of the most commonly mentioned barriers for adhering to prescribed drugs for 

exposed infants included the mothers’ low levels of health knowledge and financial struggles of 

low-income families. Unavailability of blood specimen collection services at the local level was 

a challenge for early infant testing, in addition to the general challenge of long, difficult, and 

costly travel for rural residents.  

 

 

 

 

Discussion 

 

This study was based on available information for tracking HIV-positive pregnant 

women and HIV-exposed children throughout the cascade of PMCT services. Overall 

compliance was 82% among pregnant women before delivery, then dropped to 73% for both 

mothers and exposed infants after delivery. A further drop to 66% was seen for follow-up HIV 

testing of exposed infants.  

Our findings indicate that living in a rural area, having a low educational level, and 

dependence on the husband for economic support were major socio-demographic factors that 

significantly lowered the odds of fully complying with prescribed treatment throughout 

pregnancy period and after delivery. The issues of low health awareness of mothers and 

difficulties with transportation in rural areas were raised by service providers as major barriers 

for complying with treatment. 

In Myanmar, 70% of the population resides in rural areas (Ministry of Labour, n.d.-b). 

With maturation and feminization of the HIV epidemic, more low-risk women will be infected 
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by their husbands. It is estimated that low-risk women accounted for 25% of new infections in 

2015 (National AIDS Programme, 2015), most of whom were identified through ANC services. 

It is crucial that the continuum of care services be made available and accessible for all HIV-

positive pregnant women, especially those who are socio-demographically disadvantaged.  

As the PMCT program in Myanmar has begun nationwide HIV testing at point-of-care, 

more HIV-positive pregnant women will be identified. There is an urgent need for practical 

programs with strategies that benefit disadvantaged women. For example, the program should 

establish a fast track service that enrols and initiates lifelong ART in one’s own township, 

without the need to travel to other townships. In addition, it would be important to give HIV-

positive pregnant women transportation allowances for receiving ART. Moreover, continuation 

of treatment should be decentralized to primary care providers. These strategic activities would 

be in line with what has been recommended by the joint UN agencies on establishing innovative 

and locally accessible service delivery modalities while moving towards an AIDS-free 

generation (WHO et al., 2013). 

We found that those who initiated ART treatment after 28 weeks of gestation, and those 

who only received prophylactic treatment were less likely to comply with treatment. This 

emphasizes the importance of early ANC, testing, and initiation of ART, preferably lifelong. 

There is a need to promote early ANC for pregnant women, as well as early testing and prompt 

enrolment into care.  

Moreover, the finding that better compliance among those on lifelong therapy also 

pointed out the need to explore any differences in terms of clarity of  messages, degree and 

quality of counselling (including adherence counselling), and support services for prophylactic 
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and lifelong therapy.  Our findings emphasize the need for all HIV-positive pregnant women to 

have long-term follow-up services, especially those living in rural areas. With lifelong treatment 

as the single treatment option, standardized information and services should be provided to all 

HIV-positive pregnant women at all levels of service delivery points, which would simplify the 

work of primary care providers.  

Although the initial parts of the PMCT cascade of services, such as early identification of 

HIV-positive pregnant women and initiation of ART, have been improving over time in most 

countries, the services for retention in the postpartum period (Geldsetzer et al., 2016) and early 

infant diagnosis with prompt linkage to paediatric HIV care (Motswere-Chirwa et al., 

2014)Diese et al., 2016) remain challenging for successful implementation for a holistic 

continuum of care for mother-infant pairs living with HIV.   

The findings in this study also indicated weaknesses in carrying out early infant diagnosis 

and prompt initiation of treatment for HIV-positive infants. Although an early infant testing 

strategy with PCR was adopted in early 2010 in Myanmar, geographic coverage is limited. In 

this study, less than 20% of infants tested for HIV test had accessed early infant testing (NAP, 

2016). Health care providers also mentioned the limited availability of blood specimen collection 

as one of the major challenges for having early infant testing coverage.  

As indicated in the extrapolated data analysis, more than half of the estimated numbers of 

HIV-positive infants were not identified during the study period. Blood specimen collection 

services should be available at every township. 

In addition, delay in initiation of treatment for HIV-positive infants was noted. The 

earliest age that infants received ART was 18 months in this study population. The program 
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should assure effective integration of paediatric HIV care and treatment services at lower health 

care delivery levels, preferably at the primary health care level, in order to address the 

considerable delay in initiation of treatment after diagnosis.  

Other studies have found that HIV status denial and stigma are major challenges for 

women to continue treatment (Atanga et al., 2017), and that women who had disclosed their 

status to their partners had greater odds of adherence (Ebuy, Yebyo, & Alemayehu, 2015) and 

viral suppression (Koss et al., 2017). Fear of stigma and discrimination and lack of disclosure to 

spouse or family members were noted as major challenges for pregnant women to continuously 

comply with treatment, as were early testing and treatment of exposed infants. The PMCT 

program should intensify efforts to reduce stigma and discrimination at all levels by supporting 

community involvement and peer networks. Moreover, capacity-building for primary care 

providers in disclosure counselling should be undertaken so that the process of disclosure can be 

supported and HIV-positive women receive essential social and psychological support.  

Like other studies, this study faced certain limitations. First, since this study only used 

information recorded according to patient monitoring tools in health centres, it was only possible 

to find associations of treatment compliance and infant testing with the recorded variables. 

Second, this study population included only those seeking ANC at public community clinics. 

Those testing HIV-positive and receiving pARV or lifelong ART in private clinics, NGO clinics, 

and hospitals were not included in this study. Third, there was a problem with missing data for 

some variables that required conducting imputation during data analysis. Even with these 

limitations, this was the first study in Myanmar to identify factors associated with compliance 

throughout the cascade of PMCT services for mothers and infants, using available information 
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from patient monitoring tools from the community level in Myanmar. It identified major areas 

for program improvement.  

This study emphasizes major challenges that need urgent attention so that practical 

interventions can be devised to help socio-demographically disadvantaged pregnant women fully 

adhere to prescribed treatment. Services should be available and accessible at the primary health 

care level so that HIV-exposed infants can receive early testing and enrol into care. Furthermore, 

a standard package of simplified steps leading to the cascade of PMCT services should be 

prepared and delivered to all HIV-positive pregnant women to make sure that they understand 

and adhere to the required services. The program should collaborate more extensively with other 

health programs for ART, maternal and reproductive health, and newborn and child health. 

Moreover, ccoordination and networking with other service providers from private sectors and 

NGOs should be strengthened at the local level. Fundamentally and importantly, a unique 

identifier for pregnant women that helps link them to ART services, infant immunization, infant 

testing and treatment services, family planning, etc. should be established to ensure robust 

longitudinal tracking of mother-infant pairs throughout the cascade of PMCT services.  
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  Chapter 5

Discussion 

 

Eliminating mother-to-child transmission (EMTCT) of HIV has been identified as a 

public health priority by the global community. Countries are scaling up their prevention of 

mother-to-child transmission of HIV programs to ensure rapid progress in preventing new HIV 

infections in children. Myanmar initiated its innovative point-of-care HIV testing for pregnant 

women in 2013 to enhance its ability to meet EMTCT goals. 

Since implementing decentralized services by primary care providers was a new 

experience, challenges that require remedial actions are inevitable. The community-based testing 

approach could be a common platform for future scaling up of activities for continuum of care 

services, not only for pregnant women, but also for their families. This is the first wide-scale 

study in Myanmar using information from community-based clinics to identify practical 

challenges in implementing community-based interventions.  

This study used available information from several sources, including a central database, 

health centre records and reports, individual patient records and an open-ended question survey 

completed by health care providers to assess progress along the cascade of PMCT services in 

Myanmar, as well as challenges faced by service providers.  
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Potential implications and suggestions for sustaining program scale-up are proposed as 

follows: 

1) Seeking antenatal care (ANC) is the essential entry point for receiving the PMCT cascade of 

services. The process indicator for progress towards EMTCT is that at least 95% of pregnant 

women are tested for HIV. There is a need to scale up universal ANC coverage and integrate 

HIV testing into the minimum package of quality ANC services. Efforts should be prioritized 

to ensure that pregnant women seek early ANC and early HIV testing, so that those who are 

HIV-positive will be diagnosed and enrolled into care early and receive the full benefits to 

prevent vertical transmission to their infants.  

2) Spouse testing of pregnant women living with HIV should be incorporated into the PMCT 

service package. This can help identify HIV-infected men who do not know their status.  

3) There is an urgent need to strengthen the logistic supply system to ensure that testing 

supplies are continuously available at all service delivery points. This is crucial for early 

testing, receiving results, and enrolling into care for continuous treatment. 

4) Recruiting local volunteers to help with community health awareness and counselling to 

reduce the workloads of service providers should be implemented. This should be 

complemented with providing continuous professional education based on need. 

5) Continued mentoring from state, regional and township health care leaders should be 

implemented. This could help solve local problems and build the confidence of primary care 

providers conducting community-based testing. 

6) Quality control schemes for HIV testing should be established and implemented. This is 

essential for sustainability of the program. 
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7) Capacity-building for disclosure counselling should be carried out for service providers so 

that they can counsel and support HIV-positive pregnant women for disclosure to their 

spouses and/or family members. 

8) Simplified and standardized behavior change communication tools should be used to ensure 

that all pregnant women are aware of and accept HIV testing, and those identified as positive 

avail themselves to the cascade of essential PMCT services.  

9) There is an urgent need to design community-based interventions that improve adherence to 

prescribed treatments among socio-demographically disadvantaged HIV-positive pregnant 

women (living in rural areas, no formal education, and/or dependence on their husbands for 

economic support). 

10) Services for early infant diagnosis and proper linkage for prompt initiation of ART should be 

established at the local level so that exposed infants receive early diagnosis and prompt 

treatment. 

11) Effective collaboration between related programs and implementing agencies should be 

strengthened. 

12) A robust longitudinal tracking (electronic based) system using unique identifiers should be 

established. 

  

This study had some limitations. The first part of the study used reported information 

aggregated at the township level, which had limited potential for exploring the reasons for 

success or failure of HIV testing uptake. In the second part of the study, the data came from 

health centres’ records and reports so the structural gaps, as well as challenges faced by services 
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providers, could be explored to a certain extent.  The third part of the study used individual 

patient data to explore factors associated with good and poor compliance to treatment and follow 

up testing for exposed infants. However, this was limited to existing recorded information, and 

there were no records for those pregnant women living with HIV who received treatment at 

private hospitals, specialists or general practitioners’ clinics, or NGO clinics. As those seeking 

treatment at private sources might have different socio-demographic characteristics than those 

who came to the public clinics, the findings from this study might not represent those who 

received treatment elsewhere. 

Even with these limitations, the findings from this study, which are based on community 

clinics and service providers’ responses, provided valuable information for decision makers to 

address issues required for improving program performance in the future. We hope that 

Myanmar will reach its goal of eliminating mother-to-child transmission of HIV using an 

effective community-based approach for the PMCT program in the very near future. 




