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Promoting antenatal care services for early detection of 
pre-eclampsia
Tin Tin Theina, Theingi Myintb, Saw Lwinc, Win Myint Ooc, Aung Kyaw Kyawa, Moe Kyaw Myinta, 
Kyaw Zin Thanta

A prospective, quasi-experimental study was carried out in 2009 at urban health centres (UHCs) 
of five townships of Mandalay, Myanmar, to improve the skill of midwives (MWs) in diagnosis and 
referral of pre-eclampsia (PE) from UHC to the Central Women’s Hospital (CWH) and to enhance 
the supervision of midwives by lady health visitors (LHVs). The intervention was training on quality 
antenatal care focusing on PE using an updated training manual. Altogether, 75 health care providers 
(MWs & LHVs) participated. In this study, data were extracted from patient registers and monthly 
reports of UHCs and CWH. Interviewers were trained regarding the conduct of semi-structured 
questionnaires to elicit knowledge and to use checklists in observation of skills in screening of 
PE, measuring blood pressure and urine protein (dipstick test). A guide for LHVs was also used 
to obtain data, and data was collected six months prior to and after the intervention. Significant 
improvements from baseline to endline survey occurred in the knowledge (p<0.001) and skill levels 
(p<0.001) including skills for screening, measuring blood pressure and urine protein. At CWH, there 
was an increase in referred cases of PE after the intervention, from 1.25% to 2.56% (p<0.001). In 
conclusion, this study highlights the early detection of pre-eclampsia by widespread use of quality 
antenatal care, education and training of health-care providers to improve their performance and 
increase human resources for health care, in order to enable women in our society to have healthy 
pregnancies and healthy babies.
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Introduction
Pregnancy is one of the most important 
periods in the life of a woman, a family and 
a society. WHO’s definition of antenatal care 
includes recording medical history, assessment 
of individual needs, advice and guidance on 
pregnancy and delivery, screening tests, 
education on self-care and, identification 

of conditions detrimental to health during 
pregnancy, first-line management and referral 
if necessary.1

Pre-eclampsia is a pregnancy-related 
hypertensive disorder occurring usually after 
20 weeks of gestation and a major cause 
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of maternal and fetal death and leads to 
premature delivery worldwide. According 
to a report on progress towards achieving 
the United Nations Millennium Development 
Goals, the maternal mortality ratio (MMR) in 
the South-East Asia Region in 2010 was 150.2 
Hypertensive disorders contribute to about 
one in every six maternal deaths in South-
East Asia.3 In Myanmar, MMR was 240 per 
100 000 live births in 20084 and antenatal 
care (ANC) coverage (at least four visits, 
2006–2010) was 73%.5 Moreover, eclampsia 
is the third leading cause of maternal death 
(11.3%) in Myanmar.6 Therefore, we need 
to explore the dimensions of antenatal care, 
such as access to care, and content of care to 
strengthen quality of ANC. Antenatal care is 
one of the “four pillars” of safe motherhood, 
as formulated by the Maternal Health and 
Safe Motherhood Programme, (WHO 1994).7 
In 2009, for prenatal care, WHO emphasized 
that mothers should observe the periodicity 
of prenatal visits. It is essential for mothers 
to have at least four prenatal visits to ensure 
proper care.8

The benefits of antenatal care are 
recognized and several studies suggested 
that antenatal care may protect mothers from 
complications due to pregnancy including 
pre-eclampsia. Timely diagnosis and proper 
management prevent the complications of 
PE.9

This study was conducted with the 
following objectives:

to improve the knowledge and skill of  •
midwives in the detection of PE;

to improve the referral of pregnant  •
women with PE to the Central Women’s 
Hospital, Mandalay; and

to enhance the supervision of MWs  •
by LHVs in the detection and referral 
of pre-eclampsia cases by training on 
quality antenatal care focusing on PE 

using updated training modules based 
on pregnancy, childbirth, postpartum 
and newborn care (PCPNC).5

Methods

Study design and study area
This operations research adopted a prospective, 
quasi-experimental design. Myanmar is 
situated in South-East Asia and Mandalay is the 
central part of Myanmar. Mandalay is divided 
into seven townships, each with one UHC. This 
study was carried out at five UHCs.

Participants
Altogether, 75 basic health staff (MW and 
LHV) working in 5 UHCs participated. Since 
this was an operations research without a 
control group, all the staff from these five 
centres needed to be trained. After obtaining 
written informed consent, they were enrolled 
as participants in this study.

Data collection tools were patient registers 
and monthly reports from UHCs and CWH, 
data from five UHCs, semi-structured 
questionnaires to assess knowledge, and 
checklists in observation of skills in screening, 
measuring blood pressure and urine protein 
and guide for the LHVs.

The Intervention was divided into three 
phases.

Phase I: Preparatory phase;

Phase II: Conducting training workshops on 
quality antenatal care and detection of pre-
eclampsia; and

Phase III: Assessment of the impact.

Phase I: Preparatory phase

The project management team was formed 
for overall coordination, management and 
monitoring of the project and an advocacy 
meeting was held.
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Based on the translated Pregnancy, 
Childbirth, Postpartum and Newborn Care: 
A guide for essential practice (PCPNC,WHO, 
2006), A Trainees Manual and Trainers 
Handbook developed by the Reproductive 
Health Programme, Ministry of Health, 
the research team developed a booklet on 
Strengthening of Quality Antenatal Care 
focusing on pre-eclampsia both in English 
and Myanmar languages to be used in 
interventions.

Phase II: Conducting training 
workshops on quality antenatal care 
and detection of pre-eclampsia

The objective was to strengthen quality 
antenatal care focusing on PE by using the 
updated training manual booklet. Thirty-five 
participants from two townships and 40 from 
the remaining three townships attended the 
workshop separately.

The research team handed over 
sphygmomanometers to each township. Each 
participant was provided a training package 
containing PCPNC, trainees’ manual, home-
based maternal record (HBMR), training 
manual booklet (both in English and Myanmar 
languages), and test strip boxes for measuring 
urine protein.

Presentations and discussions covered 
(1) components of quality antenatal care; 
(2) how to use home-based maternal 
record (HBMR); and (3) pregnancy-induced 
hypertension. Detailed training on accurate 
measurement of blood pressure of pregnant 
women using sphygmomanometer, and urine 
protein using dipstick test, was done and 
attention given to individual participants.

Phase III: Assessment of the 
impact
The aims of phase III were to evaluate the 
accuracy of diagnosis and correct referral of 

PE patients correctly to the tertiary hospital. 
Monitoring on service provision to 9243 AN 
clients was done by LHVs three months after 
the intervention at five UHCs.   Measurement 
of blood pressure and urine protein validated 
by LHVs on every 10th sample tested by 
MWs.

Data were collected by extracting registers 
and interviewing the midwives to know the 
knowledge of PE six months before and after 
the training.

Data management

The researcher checked questionnaires and 
forms for completeness, consistency and 
errors at the end of each day and collected 
data were entered and analysed with the 
support of Epi-Info software.

Data analysis

A chi-squared test was undertaken to determine 
the statistically significant differences in the 
proportions of PE cases identified and referred 
comparing the pre- and post-intervention 
data.

Knowledge scores on screening for PE and 
level of skills were compared by using paired 
t-test to determine the extent to which training 
improved knowledge.

Ethical considerations

This study was approved by the Institutional 
Ethics Committee and informed written 
consent obtained from all participants.

Results
A total of 75 participants including midwives 
and lady health visitors from these five UHCs 
attended this training. Assessment of the 
knowledge was done on midwives where we 
used 10 questionnaires including “How do you 
diagnose a case of PE?”, “Have you referred PE 
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cases to the referral hospital in the past two 
months?”, “In which following pregnancies is 
PE more common?” etc.

There was a significant improvement of 
knowledge regarding some questions at the 
end-line comparing the baseline level: “How 
do you diagnose a case of PE” (p<0.001), 
“how often have you referred PE cases” 

(p<0.001), “in which pregnancy PE is common” 
(p<0.001), and “serious fetal outcomes of PE 
cases” (p<0.001).

At the baseline survey, the mean knowledge 
level among midwives from UHCs was 5.71 
and at the end-line, it was 8.47 (p<0.001) 
(Table 1) and comparison of knowledge level 
was analysed by using paired t test.

Table 1: Mean level of knowledge and mean net improvement of midwives in each centre

Centres No: of  
Midwives

Baseline 
level

End-line 
level

Mean net 
improve-

ment

p value  
(Pair t test)

A 12 5.67 8.83 3.16

B 11 6.18 7.73 1.55

C 9 6.11 8.89 2.78

D 10 5.30 10.11 4.67

E 13 5.22 7.00 1.25

All 55 5.71 8.47 2.69 (p=0.001)
A – Chan Mya Tharzi Township
B – Pyi Gyi Tagon Township
C – Maha Aung Myae Township
D – Aung Myae Thar San Township
E – Chan Aye Tharzan Township

Figure 1. Knowledge scores of midwives by centre, before and after intervention
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Skill
There were three parts concerned with 
assessment of skill: (1) observation of skill 
in screening; (2) measuring blood pressure; 
and (3) correct methods of measuring urine 
protein. The skill of midwives was assessed by 
LHVs and research assistants using checklists. 
We observed the skill of midwives in screening, 
by asking the pregnant women the following 
questions: number of taking pregnancy, age 
of pregnant women, family history of PE, 
underlying medical conditions, assessment of 

symptoms of PE, assessment of blood pressure 
and urine protein at the booking. We used 
the checklist for midwives while they were 
measuring blood pressure and urine protein 
of pregnant women. There was statistical 
significance between baseline and end-line 
survey in regard to these three components 
(p<0.001). At the baseline survey, the mean 
score on skill among midwives from UHCs 
was 12.45 and at the end-line, it was 18.21 
(p<0.001).

Table 2: Skill of the midwives

Skill in screening 
of pregnancy

Skill in blood pres-
sure measurement

Skill in urine pro-
tein measurement

Skill of the midwives 
at baseline

Mean 7.1607 2.6429 2.6429

Median 7.5000 3.0000 3.0000

Mode 8.00 2.00 2.00

SD ±2.11296 ±0.74903 ±0.74903

Minimum 3.00 1.00 1.00

Maximum 12.00 4.00 4.00

Skill of the midwives 
at end-line

Mean 10.4821 3.8929 3.8393

Median 10.0000 4.0000 4.0000

Mode 9.00 4.00 4.00

SD ±2.87934 ±0.65167 ±0.78107

Minimum 5.00 3.00 3.00

Maximum 15.00 5.00 7.00

Overall skill of the midwives Paired Sample t-Test

Mean SD Mean  
difference t p value

Overall skill of the midwives at 
base-line

12.45 ±2.327 5.77 14.99 <0.001

Overall skill of the midwives at 
end-line

18.21 ±3.223
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Case detection
In this study, data collection tools mentioned 
above were used. Moreover, we applied the 
supervision checklist for LHVs. As we compared 
baseline and end-line levels in case detection, 
there were many PE cases detected at baseline 
level in all centres apart from Centre E than 
at end-line. However, the number of total 
pregnant women attending ANC was more at 
the end-line in these centres (Table 3).

At Centre E, there were urban health centres 
and some NGO clinics as well and pregnant 
women from this area also went there. Thus, not 
only an absence of PE cases was detected but 
also a reduction in the total number of pregnant 
women attending ANCs compared with the four 
other centres (Table 3).

Regarding the referral of PE cases to 
tertiary hospital, we extracted data on 
referred PE cases from the hospital register. 
Referred cases were not only from these five 
UHCs, but from other private clinics and NGOs 
also (Table 4).

Discussion
Despite increased antenatal care coverage in 
Myanmar (63.9% in 2006, 64.6% in 2007), 
the maternal mortality ratio was 240 per 
100 000 live births in 2008.4 This is still above 
the Millennium Development Goal target. 
Maternal mortality has been likened to the 
tip of the iceberg, and maternal morbidity 
to its base. Moreover, maternal disease is 

Table 3: Detection of PE in UHCs

Centres New PE cases p value Total pregnant women 
attending ANCs

Baseline End-line Baseline End-line

A 12 (1.47%) 14 (0.31%) <0.001 819 4471

B 8 (0.54%) 9 (0.53%) 0.095 1475 1705

C 26 (1.24%) 19 (0.18%) <0.001 2094 10442

D 91 (3.39%) 44 (1.11%) <0.001 2688 3962

E 0 0 637 803

Table 4: Referral of PE case to Central Women’s Hospital (Mandalay)

Centres New PE cases p value Total pregnant women 
attending ANC

Baseline End-line Baseline End-line

A 12 14 819 4471

B 8 9 1475 1705

C 26 19 2094 8348

D 91 44 2688 3962

E 0 0 637 803

Referral 
hospital

95 
(1.25%)

189 
(2.56%)

<0.001 7594 7385
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reflected in the offspring which underlines the 
importance of this issue.10

A majority of PE-related deaths in low- and 
middle-income countries (LMIC) occur in the 
community, thus intervention must be focused 
at this level.11 In Myanmar, maternal death 
due to eclampsia is 11.3 % and it is the third 
leading cause of death.6

Therefore, prevention strategies should be 
applied to every pregnant woman since we 
cannot predict who will develop PE. Three 
primary delays lead to an increased incidence 
of maternal mortality from PE: delay in 
decision to seek, delay in reaching the health 
facility and delay in health service provision.

In our study, there was a significant 
improvement of knowledge and skill concerned 
with screening, measuring blood pressure 
and urine protein by dipstick test at the 
end-line comparing the baseline level. It 
showed an improvement in their practice. As 
a consequence, they could detect PE cases 
correctly. One study from United Republic of 
Tanzania revealed that provider performance 
is considered to be directly proportional to 
skills obtained after training and motivation, 
which includes appreciation by the supervisors 
and the opportunity for increased training.12 
However, it is considered to be inversely 
proportional to barriers such as low salaries 
and poor working conditions.13,14 Affordability 
of detection tools to measure blood pressure 
and proteinuria is challenging due to financial 
cost and lack of training as well.11

Regarding case detection, there was a 
reduction in new PE cases in these centres 
at the end-line. However, there was an 
improvement in the skill of midwives at 
the end-line compared with the baseline 
(p<0.001). This means there was a reduction 
in the number of new PE cases in these areas 
quantitatively, but they were able to detect the 

correct cases of PE qualitatively. Boller C et 
al. (2003) support that using well-trained and 
skilled providers leads to better counselling 
and provision of maternal care.15

Our study revealed an improvement in 
referral of PE cases to the tertiary hospital 
from all five UHCs and from other clinics as 
well. By providing training to our participants, 
they were well equipped with knowledge about 
quality antenatal care and PE. Therefore, they 
were able to create awareness through health 
education among pregnant women on PE. 
Thus, pregnant women themselves from these 
townships might come to CWH for antenatal 
care.

Enhancement of supervision of MWs by the 
LHVs in the detection and referral of PE cases 
was conducted in our study. We used checklists 
to observe the screening of midwives’ PE 
cases, skill of midwives in measuring blood 
pressure and urine protein at antenatal clinics. 
These activities of midwives were supervised 
by LHVs of concerned townships. If there were 
some mistakes by midwives, LHVs corrected 
the mistakes and enhanced supervision to 
bring them on the right track. One study 
mentioned that strengthening supportive 
supervision from the management team in 
order to improve counselling during antenatal 
care was crucial.12

Conclusion
This study highlights the detection of pre-
eclampsia by widespread use of quality 
antenatal care, education and training 
of health care providers to improve their 
performance and increase human resources 
for improved health care. We hope that 
well trained and skillful midwives could 
provide essential maternal care ensuring 
universal coverage of maternal services.
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Sustainability
For sustainability, as a research output 
utilization, the maternal and child health 
section, Department of Health revised the 
training manual booklet and applied the 
revised handbook in the community.

Recommendation
To enable early detection of PE, non-(1) 
invasive screening methods using blood 
pressure apparatus and urine dipstick 
test at all antenatal clinics in both urban 
and rural areas should be practised.

Health care providers need to attend a (2) 
refresher course on screening methods 
of PE.

The correct usage of measuring BP and (3) 
urine protein by supervisors should be 
regularly assessed.

Strengths and challenges

Strengths
Encourage midwives to conduct the  •
instructions according to the training 
manual booklet.

They become quite confident in dealing  •
with patients as they are familiar with 
the training manual booklet.

Challenges
Midwives are overloaded with both  •
MCH tasks and other public health 
activities. Thus, they do not have 
enough time to concentrate on quality 
antenatal care.

Midwives training on how to measure  •
blood pressure of pregnant mothers 
correctly and urine protein with the 
dipstick test precisely.

It is necessary to explain to the  •
trainees that, they must strictly adhere 
to instructions to achieve accuracy.
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