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Abstract

Background

Continuum of care (CoC) is a key strategy for improving maternal, newborn and

child health and also the entry point for promotion of non-communicable diseases (NCDs).

This study examined the effect of the CoC card and that of health education on NCDs and

nutrition among mothers in Myanmar.

Methods

I conducted a cluster randomized controlled trial in three townships of Myanmar.

Mothers in 16 primary health centers received the CoC card and health education on NCDs

and nutrition during antenatal and postnatal periods (intervention group) and those in

another16 centers received the routine services (control group). The primary outcomes were

the CoC completion rate (receiving at least four antenatal care visits, skilled birth attendant,

and four postnatal care visits within six weeks postpartum) and mothers’ knowledge scores

on NCDs and nutrition (NCDs in general, hypertension, diabetes, anemia and nutrition). I

used chi square test to see the effect of the CoC card and generalized estimation equation to

see the effect of health education.

Results

Mothers in the intervention group were more likely to complete CoC services

(22.6%) than in the control group (7.0%). The health education intervention shows significant

vii



effect on mothers’ knowledge scores over time (beta=2.7, p=0.008). Being in the intervention

group, delivery by cesarean section and having neonatal complications in postpartum were

associated with CoC completion.

Conclusion

The CoC card encouraged mothers to receive the recommended services. Health

education also had effect on increasing mothers’ knowledge on NCDs and nutrition.
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Introduction

1.1 Maternal, newborn and child health services

Mothers and children are closely related in life and in health care. Addressing

maternal and child health in separate programs caused the gaps in health care in the past (1).

Utilization of essential maternal and neonatal care services, such as antenatal care (ANC),

skilled birth attendant (SBA) and postnatal care (PNC), contribute to the reduction of

maternal and neonatal mortality and morbidity in low-and-middle income countries (LMICs)

(2,3). However, utilization only is not enough. Continuous uptake of above services is

necessary to improve maternal, newborn and child health (MNCH) outcomes in these

countries.

1.2 Continuum of care in MNCH

Accordingly, continuum of care (CoC) has become an important approach of

intervention programs for improving health and wellbeing of mothers and newborns (4).

There are a few definitions of CoC in MNCH proposed by different organizations and

researchers. Principally, CoC in MNCH has two core dimensions: time and space(5,6). The

time dimension includes service delivery from pre-pregnancy, delivery, postpartum and to

childhood, while the space dimension includes home and community care, outreach care and

clinical care (7). Each stage of CoC builds on the success of the previous stage (8). It is

essential to realize where a country stands in the continuum of care, where women are lost



along the pathway from one service to the next, and what should be the focus of the efforts to

improve CoC (4).

A meta-analysis showed that receiving care from antenatal to postnatal periods may

reduce the risk of combined neonatal, perinatal, and maternal mortality by 15% (9). Another

meta-analysis observed that receiving care from pre-pregnancy and pregnancy stages may

reduce neonatal and perinatal mortality risk by 21% and 16%, respectively (10). A systematic

review also showed that implementing all cares from antenatal to postnatal periods can

reduce neonatal mortality by 36%-67% (11).

1.3 CoC card

One implementation research project namely, Ghana’s Ensure Mothers and Babies

Regular Access to Care (EMBRACE), developed a CoC card for mothers in 2014 (12). The

aim of the CoC card is to encourage mothers to receive four ANC visits, facility delivery and

PNC within 48 hours, at 7 days and at 6 weeks in Ghana. Women in prepartum period who

came to the health center located in the intervention group of the study area received the CoC

card in addition to maternal health record book in Ghana. The CoC card, namely one-page

MCH handbook, was a tool for mothers and health care providers to understand mothers’

CoC status at a glance (13,14). It played a crucial role for educating mothers about what they

are supposed to do for the next visit. It also increased family support in preparation for

delivery and achieving CoC.



1.4 Integrated MNCH services

More than a quarter of maternal deaths worldwide are due to communicable

diseases, non-communicable diseases (NCDs) and accidents (15—17). Additional services

should be integrated in MNCH to make a one-stop service model which address not only

sexual and reproductive health but also HIV, tuberculosis, malaria, hypertension, diabetes,

mental health, and family health (18). Some services are already integrated into MNCH

services in several countries; such as HIV counseling and testing, and intermittent preventive

treatment for malaria (19,20). However, services related to NCDs are not integrated in

current MNCH services in some LMICs.

1.5 Non-communicable diseases in women

Sustainable Development Goals pay attention to NCDs and one of its health targets

is to reduce by one third of premature mortality form NCDs (21). NCDs are the leading cause

of death for women around the world, accounting for nearly 80% of deaths (22). About 78%

of these deaths occur in LMICs. The leading causes of NCD deaths were cardiovascular

diseases, cancers, chronic respiratory diseases and diabetes. These NCDs share the common

modifiable risk factors of unhealthy diet, physical inactivity, tobacco use, and harmful use of

alcohol.

1.6 Non-communicable diseases during pregnancy

Hypertension, diabetes, anemia, depression and neoplasm are leading NCDs which



affect the maternal health (23). NCDs during pregnancy are related to maternal complications,

and maternal and neonatal mortality (24-27). Maternal under-nutrition contributes to poor

birth outcomes and subsequent childhood uner-nutrition (28).

1.7 Maternal, newborn and child health in Myanmar

Myanmar is one of the LMIC in Southeast Asia countries (29) with total population

of 51.48 million and 70 % of people live in rural area (30). Among ASEAN countries,

Myanmar has the lowest life expectancy (67 years for both sexes) and the second-highest rate

of infant mortality (39 per 1,000 live births) and maternal mortality (178 per 100,000 live

births) (31,32). In Myanmar, approximately 1.3 million women giving birth each year (33).

ANC one time with skilled provider and ANC more than 4 times were 80.7% and 58.6%

respectively in 2015 (34). Percentage of births assisted by SBA was 60.2% and institutional

delivery at both private and public sectors was 37.1% in 2015 (34). Percentage of women

who had a postnatal checkup in the first 2 days after birth was 71.2% in 2015 (34).

1.8 Non-communicable diseases in Myanmar

In Myanmar, estimation on probability of dying from the four main NCDs

(cardiovascular diseases, cancers, chronic respiratory diseases and diabetes) between the ages

of 30 to 70 years was 24.3 % in 2012 (35). Almost every adult had at least one NCDs risk

factor and women were at higher risk of NCDs than men in Myanmar as a result of low

consumption of fruits and vegetables, insufficient physical activity, overweight and obesity,



hypertension, diabetes and raised blood cholesterol (36). In Myanmar, forty-seven percent of

women aged 15-49 years were anemic in 2014, according to Demographic and Health Survey

(34).

1.9 Rationale

According to a formative research conducted in Pan Ta Naw and Shw Pyi Thar

townships in Myanmar in 2015, CoC completion rate was 16% among postpartum women

with an infant aged six-week to one-year in rural and urban areas in Myanmar. CoC in that

study defined ANC for at least four times, SBA and PNC for four times within 6 weeks

postpartum. Less than 50% of women received health education on NCDs (diabetes,

hypertension, breast cancer, cervical cancer and depression). About 19 % of women had low

Body Mas Index (BMI) (<18.5) whereas 21% of women had high BMI (>25).

ANC is an important entry point for subsequent use of delivery, PNC and

immunization services (37,38). When women receive high-quality ANC, they become better

informed about pregnancy and more likely to recognize the importance of skilled delivery

care (4). Most of the women who had SBA at delivery continued to receive postnatal care (4).

Mothers who received health education before discharge were more likely to utilize PNC

services (39). Therefore, plans for delivery and PNC services should be introduced during

ANC visits for improvement in continuous uptake of MNCH services (38).

The CoC offers the critical entry point for women and children for preventive care



and health promotion on NCDs (40). ANC and PNC visits for women and a series of

immunization for children are crucial opportunities to provide integrated services of NCDs.

Women can play a key role in prevention of NCDs and adoption of healthier lifestyle (41).

The integration of NCD prevention and control programs in MNCH services would empower

women to control NCDs in their families (41). Thus, it is needed to change or increase the

knowledge on NCDs and nutrition among women through the CoC services.

However, no study has examined the effect of CoC card on the CoC completion among

mothers in Myanmar. In addition, no study has examined the effect of health education on

NCDs and nutrition among mothers in Myanmar. The research questions for this study are:

Does the CoC card improve the CoC completion among mothers in Myanmar?

Does the health education on NCDs and nutrition improve the knowledge of mothers on

NCDs and nutrition in Myanmar?

1.10 Aim and Objectives

The aim of the study was to reduce maternal morbidity by achieving CoC and

improving knowledge on NCDs. This study had two objectives.

® To examine the effect of the CoC card and health education on mothers

utilization of continuum of care services and their knowledge on

non-communicable diseases in Myanmar.

® To identify the potential factors associated with the CoC in Myanmar.



Methods

2.1 Study design

This study was a cluster randomized controlled trial (cCRCT). I chose this design

because interventions in this study were carried out at the health center level, rather than at

the individual level. It was impossible to randomize individual pregnant women to receive

intervention services or control services from the same health center. The unit of

randomization in this study was “ primary health center”, particularly Maternal and Child

Health (MCH) Centers and Rural Health Centers (RHC). MCH centers and RHCs have the

same function for preventive and public health services but MCH centers are located in urban

areas (towns), and RHCs are located in rural areas (villages); one RHC is composed of at

least four sub-RHCs (42). I considered RHCs including sub-RHCs as one cluster. Midwives

(MWs) are the primary health care providers in primary health centers and Public Health

Supervisors 2 (PHS2) are working together with MWs (43).

The main functions of midwives are providing reproductive, maternal, newborn

and child care as well as immunization, nutrition promotion, school health, disease

surveillance and control, treatment of common illness and community health education (44).

PHS2 are non-medical, full time staff belonging to the Ministry of Health and Sports. Their

main functions include: disease surveillance and control, environmental health, prevention

and promotion of non-communicable diseases and community health education (44).



This study follows the process as suggested by the (Consolidated Standard of

Reporting Trials) CONSORT guidelines for cRCT (45). The hypothesis and outcome of the

study remain consistent with the study protocol. This trial was registered at clinicaltrials.gov

NCT03145155.
2.2 Study area

I conducted this study in three townships in the Ayeyarwaddy region, which was

one of the top three regions in terms of maternal mortality ratio (354 per 100,000 live births)

in Myanmar (46). An estimated population of 6.2 million were living in the Ayeyarwaddy

region in 2014 and the urban population accounted for 14.1% (47). Ayeyarwaddy region

consists of six districts, which in turn are composed of 33 townships (47).

I selected Pantanaw township from Maubin district, Wakema township from

Myaungmya district and Ingapu township from Hinthada district because they have similar

socio-economic backgrounds (Appendix 1). I included all health centers in both urban and

rural areas of three townships: 1 MCH center and 9 RHCs in Pantanaw, 1 MCH center and 9

RHCs in Wakema and 1 MCH center and 11 RHCs in Ingapu. Total population in Pantanaw

Township was 264,596 of which 136,474 were female (47). Pantanaw was one of the priority

townships for maternal and child health (48). Total population in Ingapu Township was

284,314 of which 112,007 were female (47). Total population in Wakema Township was

289,106 of which 148,408 were female (47).



2.3 Study participants

The eligible participants were pregnant women who received ANC at health centers.

Inclusion criteria were pregnant women who were aged 18 years and above and who received

ANC services from the health centers during 12-20 weeks of pregnancy. Under 18 years

old mothers cannot participate in the research without their guardian or parents’ permission.

Therefore, I excluded mothers under 18 years old in this study. I also excluded pregnant

women who received ANC more than once at the time of data collection, because I would

like to see if the CoC card can encourage them to receive the following services. Moreover, |

also excluded pregnant women from migrant or mobile populations from the study. Mobile

population was defined as residents for less than six months in a specific area, and migrant

population was defined as residents for more than six months and less than one year,

according to Myanmar Population and Housing Census, 2015(49).

2.4 Randomization and allocation

Cluster randomization was preferred to individual randomization to minimize the

contamination and also for the programmatic purpose of the scale-up intervention. First, I

obtained the lists of health centers from the Township Medical Officers. Then one researcher

gave code number to each health center. An analyst, who was not a primary member of the

study team, conducted randomization of clusters using computer-generated random

sequences. Sixteen clusters were allocated into the intervention group and another 16 clusters

into the control group (Figure 1). Pregnant women were blinded for the intervention and



control groups.

2.5 Supportive activities

I performed supportive activities before the start of the intervention. They included

1) advocacy meetings with stakeholders, 2) trainings of MWs, 3) training of medical doctor

and 4) trainings of PHS2.

2.5.1 Advocacy meeting with stakeholders

I organized advocacy meetings with Township Medical Officers, Township Health

Officers and Township Health Assistants in both the intervention and control groups and

discussed on the study objective, activity plan, the concept of CoC in MNCH and the

procedure in the CoC card utilization.

2.5.2 Training of midwives

I provided training to midwives in the intervention group about the concept of CoC

in MNCH and the CoC card procedures.

2.5.3 Training of medical doctor

I trained one medical doctor to conduct trainings for PHS2 on health education on

NCDs and nutrition. We developed and collected training materials including PowerPoint

presentations, handouts, pamphlets, posters, booklets and games. We performed surveys on

availability of health education materials (pamphlets and posters) in all health centers before

starting the intervention. We requested hard and soft copies of pamphlet and posters from the
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Health Education Promotion Department and Non-communicable Diseases Control

Department, Ministry of Health and Sports (MoHS), Myanmar. We then printed the required

pamphlets and posters.

2.5.4 Training of PHS2

The trained medical doctor and I conducted trainings of PHS2 in the intervention

group to provide health education on NCDs and nutrition. We also trained PHS2 in the

control group to provide health education on maternal and newborn care. We provided

trainings with the materials such as PowerPoint presentation, pamphlets, posters, booklets

and MCH handbook in Burmese, the language of Myanmar. To avoid contamination, we

organized above trainings separately in the intervention and control groups in each township.
2.6 Intervention

The intervention package comprised of two components, (1) CoC card and (2)

health education on NCDs and nutrition.

2.6.1 Continuum of Care (CoC) card

I made one-page CoC card for pregnant women to easily understand and record the

MNCH services they should receive (Appendix 2 and 3). The CoC card is personalized for a

woman with her photo. Therefore, women can have a sense of ownership. The card is also

visually attractive with different colors and star stickers. The woman can get immediate

feedback for her performance (receiving health care at right time) and can see her maternal

care achievements (star stickers) on the CoC card. A mother can keep the CoC card for life.
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In the Myanmar context, this card is less costly than SNS, radio programs and TV programs.

The CoC card had two parts; upper part kept by pregnant women and lower part

kept by MWs. The upper part of CoC card recorded four topics:

*  CoC services (four ANC visits, delivery assisted by SBA, and four PNC visits)

*  Essential services for pregnancy (weight measurement, height measurement, blood

pressure, blood sugar, urine sugar, urine protein, anemia and tetanus toxoid

immunization)

*  Health education services (CoC, danger signs, birth preparedness, NCDs, nutrition, early

initiation and exclusive breast feeding, and family planning)

*  Danger signs (during pregnancy, delivery and after delivery). Name, registration number

and photo of the mother were also noted on the upper part of CoC card. The lower part

of CoC card was the footnote of the upper part for MWs.

Usually, MWs provide pregnant women with MCH handbook, which is published

by MoHS, Myanmar. Pregnant women in intervention group, who met selection criteria,

received the CoC card too. To prevent loss of the CoC cards by mothers, I provided

zip-locked plastic bags to keep both the CoC card and MCH handbook (Appendix 4). MWs

asked them to bring the MCH handbook and CoC card whenever they came for follow-up

ANC, delivery, and PNC. MWs placed a star sticker on the CoC card if the woman

completed regular CoC services on recommended period from her first ANC to the last PNC

12



visits, if the woman received essential services, and if the woman received health education

on CoC, NCDs and nutrition. The presence or absence of danger signs was also noted on the

CoC card.

MW:s kept the lower part of the CoC card and also recorded the number of stars

pregnant women received in the lower part of the CoC cards they kept. The concept of CoC

in this study meant that the same midwife provided the star stickers on the CoC card, even if

she did not provided all the services. For example, if a mother received delivery service from

a doctor, the midwife provided the star sticker on the CoC card for skilled birth attendant

after reviewing her medical documentation. If mothers obtained all the services and collected

all stars, they received a certificate with a photo together with their newborn as recognition of

CoC completion and other services (Appendix 5).

2.6.2 Health education on NCDs and nutrition

Health education included two main topics: i) NCDs (mainly focused on risk

factors, symptoms, prevention and complications of diabetes, hypertension, anemia and

general information about NCDs) and ii) nutrition (increasing the diversity and amount of

foods consumed, adequate weight gain through sufficient protein and energy intake,

continued use of micronutrients supplements, selection of iron rich foods and avoid food

restriction). PHS2 from the intervention group provided health education on NCDs and

nutrition to pregnant women four times: the first health education between 20 and 28 weeks

13



of pregnancy, the second between 29-32 weeks of pregnancy, the third between 33-36 weeks

of pregnancy and the fourth at six weeks after delivery. PHS2 recorded the list of pregnant

women, their pregnancy weeks and times of health education.

2.6.3 Control group

Pregnant women, who took their first ANC from MWs in the health centers and

met selection criteria in the control group, received the MCH handbook. PHS2 in the control

group provided health educations on maternal and newborn care four times; the four times

were on the same schedule as in the intervention group. Pregnant women in the control group

will neither receive the CoC card nor health education on NCDs and nutrition.

2.6.4 Monitoring

I formed an intervention monitoring team including researchers, members from

local research company and local health staff. This team monitored intervention activities and

discussed issues raised during monitoring visits and provided feedback to MWs and PHS2.

2.7 Sample size

I calculated the sample size based on the preliminary research in Myanmar on CoC

completion among mothers in 2015 (data not published). The CoC completion rate in the

preliminary research was 16%. I estimated that the CoC card would increase the CoC

completion rate to 40%. I calculated the sample size using OpenEpi software with an

intraclass correlation coefficient of 0.2, design effect of 3.8, the confidence interval of 95%

14



and the power of 90%. The calculated sample size was 480 for 32 clusters, 15 pregnant

women in each cluster. Accounting for potential attrition, I planned to recruit 20 pregnant

women in each cluster making a total of 640 mothers.

2.8 Data collection methods

At the beginning of the survey, I had meetings with health providers at each health

center and got the list of pregnant women. Research assistants, MWs and PHS2 chose

pregnant women who met the inclusion criteria and visited their households. They explained

the purpose and procedure of the study, obtained informed consent before recruitment

(Appendix 6 and 7) and conducted face-to-face interview which took about 30 minutes. I did

baseline data collection from May to June 2017 and followed them up after nine months,

from January to May 2018. I used android mobile devices by using Open Data Kit

technology developed by the researchers at the University of Washington’s Department of

Computer Science and Engineering. Research Assistants uploaded the collected data to an

online server directly from the mobile devices whenever they had access to the Internet.

2.9 Data collection tools

I developed survey questionnaires mainly based on the five-year strategic plan for

reproductive health (2014-2018) (42), the MCH handbook issued by the MoHS, the

“Pregnancy, childbirth, postpartum and newborn care: a guide for essential practice” report

authored by WHO (50), the WHO STEPS survey in Myanmar (36) and relevant previous

15



studies (51,52). I developed the questionnaire in English, made a forward translation into

Burmese and back translate it into English. Before the survey, I trained nine research

assistants on interviewing and conducted pretests with 30 pregnant women to improve the

readability and to validate the content of the questionnaire.

For baseline data collection, I collected data on the socio-economic characteristics,

previous obstetric history, health-related behaviors, NCDs of pregnant women, family history

of NCDs and knowledge on NCDs and nutrition (Appendix 8 and 9).

Socio-economic characteristics included; pregnant women’s characteristics (age,

education, occupation, ethnicity and religion), husbands’ characteristics (age, education, and

occupation) and wealth index. I measured wealth index by using a household asset index. To

calculate an asset index, I conducted a principal component analysis by using information on

water source, electricity source, toilet type, and household assets including radio, television,

computer, mobile telephones, fridges, car, motorbikes, bicycles, washing machine and gas or

electric cooker. Previous obstetric history included gravida, pregnancy will, complications of

last pregnancy (gestational diabetes, hypertensive disorders, overweight, eclampsia) and

adverse birth outcomes (miscarriage, low birth weight, preterm delivery).

Health-related behaviors included their smoking, betel chewing, and alcohol

drinking during pregnancy, and also their family members’ smoking status during their

pregnancy. For NCDs of pregnant women, I asked if they ever had hypertension,

16



cardiovascular diseases, diabetes, cancer and chronic respiratory diseases. For their family

history of NCDs, I asked them if their blood-related family members had above diseases.

I developed knowledge on NCDs and nutrition questions by mainly considering

three common NCDs (hypertension, diabetes and anemia) and importance of nutrition during

pregnancy. Knowledge questions composed of five categories: 1) general knowledge in

NCDs, 2) hypertension, 3) diabetes, 4) anemia and 5) nutrition. General knowledge in NCDs

contained the knowledge about behavioral risk factors for NCDs, the most common cause of

death among women and prevention for NCDs. For hypertension, diabetes and anemia, I

assessed their knowledge about their causes, symptoms, preventions, treatments and

complications. For nutrition, I asked their knowledge about the food groups, recommended

food intake and complications of undernourishment during pregnancy. I used close-ended

questions with predefined choices, for example, “Hypertension is a curative disease” with

response choices of “Yes”, “No” and “Don’t know”. Overall, I asked 56 questions about

knowledge on NCDs and nutrition. The Chronbach’s alpha of the knowledge questions in this

study was 0.85.

For follow-up survey, I collected their MNCH services received (times and timing

of the services they received for antenatal care, delivery/ neonatal care, postnatal care,

contents of health care and education they received, person who provided the care, type and

the name of the health center, and time to travel from a woman’s home to health center),
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complications from pregnancy to six weeks postpartum (mothers and their newborns

experienced at each period, place where the complications were detected, and treatment

action), and knowledge on NCDs and nutrition (Appendix 10 and 11). To check the accuracy

of the participants’ responses, research assistants reviewed the MCH handbook.

2.10 Variables

2.10.1 Outcome variables

This study had two primary outcomes. The first primary outcome was the CoC

completion rate among mothers with babies born alive, which refers to receiving at least four

ANC:s, delivery assisted by a skilled attendant, and four PNCs within six weeks postpartum at

right schedule according to the national guidelines. The primary outcome variable was

dichotomous. If the mothers completes all these services, it is considered as CoC completion.

If not, it is considered as incompletion.

Antenatal care refers to pregnancy-related health care check-ups that a pregnant

woman had either at a health center or at home and it be spaced at regular intervals

throughout the pregnancy as early as possible (53). The standard is that all pregnant women

should have at least four antenatal care.

Skilled birth attendance is defined as delivery assistance provided by a doctor,

nurse or midwife who has been educated and trained to proficiency in the skills needed to

manage normal (uncomplicated) childbirth (54).
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Postnatal care usually comprises check-ups by a health professional within 42 days

or six weeks of childbirth. The schedule of PNC visits with a health provider are within 24

hours, on day three (48-72 hours), between day four and 14 after births and six weeks after

birth (55).

The second primary outcome was mothers’ knowledge scores on NCDs and

nutrition. A score of 1 was given for each correct answer and a score of 0 was given for each

incorrect or “don’t know” answer. Therefore, the knowledge score for 56 questions ranged

from 0 to 56. A higher score meant a higher level of knowledge.

2.10.2 Covariates for secondary objective

The covariates for secondary objective were: 1) socio-economic characteristics 2)

health-related behaviors 3) history of NCDs in mothers 4) family history of NCDs and 5)

MNCH services and complications during pregnancy, delivery and postnatal period.

2.11 Data analysis

I used descriptive statistics for the socio-economic characteristics, and MNCH

services and the complications during pregnancy, delivery and postnatal period. For the

primary objective, I followed intention-to-treat principle for CoC completion and knowledge

on NCDs and nutrition. I used chi-square test to compare the CoC completion rate between

the two groups and generalized estimating equations (GEE) to see the effect of health

education intervention at follow-up. In addition I also carried out sensitivity analyses for two
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primary outcomes. For CoC completion, I performed three scenarios: for the best scenario in

which all the lost to follow-up mothers completed CoC, for the worst scenario in which all

the lost to follow-up mothers did not complete CoC and for the third scenario with new

definition of CoC (ANC at least four times, SBA and PNC 3 times within 7 days postpartum).

For knowledge on NCDs and nutrition, I performed three scenarios by using paired t-test:

intention-to-treat basic including all mothers (n=630), only completers who participated in

both baseline and follow-up surveys (n=542), and per-protocol basic including completers

who received health education for four times (n=510). For the secondary objective, I

performed mixed-effects logistic regression analyses to identify the factors associated with

CoC completion. [ used STATA 13 for data analysis and set the level of significance at

p-value <0.05.

2.12 Ethical consideration

I obtained ethical approval from the Research Ethics Committee of the Graduate

School of Medicine, University of Tokyo, Japan (Serial number 11498) (Appendix 12), and

the Department of Medical Research, Myanmar (ERC number 001117) (Appendix 13). The

research assistants explained to all participants about the purpose of the study and

confidentiality of the data. They obtained written consent from them at the time of

recruitment and baseline data collection.
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Results

3.1 Trial profile

Figure 1 shows the trial profile of this study. Of 1,384 pregnant women in 32 health

centers, I recruited 630 of them; I excluded 580 pregnant women because they received ANC

more than once and 174 pregnant women because they were absent at the time of data

collection. A total of 332 pregnant women belonged to the intervention group and 298 to the

control group. The number of pregnant women in each cluster varied widely from 4 to 53.

The mean cluster size was 15.6.At follow-up, a total of 283 mothers were available from the

intervention group and 259 from the control group. The follow-up rate was 85% in the

intervention group and 87 %in the control group. The reason for the lost to follow-up was

migration to different townships, absence at the time of data collection due to working or

travelling and mother’ disagreement to participate.
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Working=9,
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CoC completion
(n=16 clusters, 274 mothers)
NCD knowledge
(n=16 clusters, 283 mothers)
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NCD knowledge
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3.2 Socio-economic characteristics at baseline (n=630)

Table 1 shows the socio-economic characteristics of pregnant women enrolled in

baseline study. About half of mothers in both groups were aged between 20 to 29 years old,

completed primary school and were housewives. Majority of mothers in both groups were

Bamar and Buddhist.
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Table 1. Socio- economic characteristics at baseline (n=630)

Intervention (n=332)
%

Control (n=298)
%

Maternal Factors

Age (years)
18-19
20-29
30-39
>=4()
Education

Did not go to school
Primary school
Middle school

High school
Graduate or higher education
Occupation
Housewife
Farmer
Daily wages
Others
Ethnic
Bamar
Other
Religion
Buddhist
Other
Partners' Factors
Age (years)
18-19
20-29
30-39
>=4()
Education

Did not go to school

28
192
102

10

27
163
69
44
29

154
59
40
79

203
129

311
21

159
128
36

26

24

8.4
57.8
30.7

3.0

8.1
49.1
20.8
13.3

8.7

46.4
17.8
12.1
23.7

61.1
38.9

93.7
6.3

2.7
479
38.6
10.8

7.8

21
145
118

14

17
136
73
42
30

132
76
24
66

218
80

278
20

10
136
115

37

18

7.1
48.7
39.6

4.7

5.7
45.6
24.5
14.1
10.1

443
25.5

8.1
22.1

73.2
26.9

93.3
6.7

3.4
45.6
38.6
12.4

6.1



Primary school
Middle school
High school
Graduate or higher
Don't know

Occupation

Farmer
Own business
Daily wages
Others

Wealth index
The lowest
Second
Middle
Fourth
The highest

139
78
53
25
11

118
39
124
51

72
74
65
56
65

41.9
23.5
16.0
7.5
3.3

35.5
11.7
37.4
15.4

21.7
223
19.6
16.9
19.6

104
76
60
26
14

127
25
87
59

54
53
66
66
59

34.9
25.5
20.1
8.7
4.7

42.6

8.4
29.2
19.8

18.1
17.8
22.2
22.2
19.8
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3.3 Obstetric history at baseline (n=630)

Table 2 shows the self-reported obstetric history of pregnant women. In the
intervention group, 52.4% of mothers received the first ANC between 12 and 15 weeks of
pregnancy while 62.4% in the control group. About 45 % of mothers in both groups were
primigravida. Miscarriage was the most reported complication among multigravida in both

groups (12. 6% in the intervention group and 17.2% in the control group).
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Table 2. Obstetric history at baseline (n=630)

Intervention Control
(n=332) (n=298)
n % n %
First ANC visit
12-15 weeks 174 52.4 186 624
16-20 weeks 158 47.6 112 37.6
Pregnancy will
Planned 250 75.3 231 77.5
Later 70 21.1 59 19.8
Unwanted 12 3.6 8 2.7
Gravida
1 150 45.2 129 433
2 91 27.4 76 25.5
3 52 15.7 41 13.8
>=4 39 11.8 52 17.5
Last pregnancy outcome (n=351)
Born alive and living 142 78.0 133 78.7
Miscarriage/abortion 23 12.6 26 15.4
Still birth or died after birth 17 9.3 10 59
Complications during last pregnancy
(n=352)
Diabetes™ 1 0.6 2 1.2
Hypertension 14 7.7 6 3.6
Eclampsia 18 9.9 13 7.7
Big baby 7 3.9 7 4.1
Miscarriage 23 12.6 29 17.2
Low birth weight* 4 2.2 1 0.6
Preterm delivery* 5 2.8 2 1.2

*:Fisher’s exact test
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3.4 Health-related behaviors and history of NCDs at baseline (n=630)

Table 3 shows the health-related behaviors and self-reported history of NCDs at

baseline. About 11% of mothers in the intervention group had betel chewing habit while it

was 16.4% in the control group. About 43% of mothers in both groups reported that someone

in their family had smoking habit. In both groups, hypertension was the most common

reported disease among mothers (8.4% in the intervention group and 4.7% in the control

group) and in their family members (35.5% in the intervention group and 34.6% in the

control group).
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Table 3. Health-related behaviors and history of NCDs at baseline (n=630)

Intervention (n=332)  Control (n=298)

n % n %
Health-related behaviors
Smoking* 4 1.2 8 2.7
Betel chewing 37 11.1 49 16.4
Smoking in family 144 43.4 130 43.6
Alcohol drinking* 5 1.5 3 1.0
NCDs in pregnant women
Hypertension 28 8.4 14 4.7
Diabetes™ 1 0.3 3 1.0
Cardiovascular diseases 28 8.4 11 3.7
Cancer* 0 0.0 1 0.3
Chronic respiratory diseases 16 4.8 9 3.0
Family history
Hypertension 118 35.5 103 34.6
Diabetes 61 18.4 41 13.8
Cardiovascular diseases 61 18.4 36 12.1
Cancer 41 12.4 30 10.1
Chronic respiratory diseases 49 14.8 54 18.1

*:Fisher’s exact test
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3.5 Pregnancy outcome at follow-up (n=542)

Table 4 shows the pregnancy outcome at follow-up survey. Of 630 pregnant

women recruited in baseline, I could follow-up 542 women. Of them, 518 women born

babies alive, 7 born stillbirth babies and 17 had miscarriages.

Table 4. Pregnancy outcomes at follow-up (n=542)

Intervention (n=283) Control (n=259)

n % n %
Born alive and living 268 94.7 268 94.7
Born alive and died within 7 days 3 1.1 3 1.1
Born alive and died within 8-28 cays 1 0.4 1 0.4
Born alive and died after 28 days 2 0.7 2 0.7
Still birth 2 0.7 2 0.7
Miscarriage 7 2.5 7 2.5
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3.6 ANC services and complications (n=542)

Table 5 shows the services and complications during antenatal period. Mothers

received the recommended four or more ANC visits during their pregnancy but it was

significantly higher in the intervention group; 5.6 visits in the intervention and 5.1 visits in

the control group (p=0.007). The travel time (minutes) to the place of ANC was longer in the

intervention group than in the control group (p=0.006). Mothers in the intervention group

were more likely to receive some of the essential services during ANC: 95.6% of mothers in

the intervention group received weight check at least once while 87.3% in the control group

(p=0.001), 88.9% of mothers in the intervention group received urine sugar check at least

once while 80.8% in the control group (p=0.009), 61.4% of mothers in the intervention group

received blood sugar check at least once while 39.8% in the control group (p<0.001), 87.6 %

in the intervention group received hemoglobin check at least once while 71.2% in the control

group (p<0.001), 53.0% of mothers in the intervention group received the tuberculosis

screening test at least once while 34.9% of mothers in the control group (p<0.001).
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Table 5. ANC services and complications (n=542)

Intervention Control
(n=283) (n=259)
n/mean %/SD n/mean %/SD p-value
Number of ANC visits* 5.6 0.2 5.1 0.1 0.007
Duration to ANC place* (minute) 24.2 20.1 19.8 16.1 0.006
ANC receiving place
Sub-RHC 180 63.6 175 67.6 0.553
RHC 67 23.7 53 20.5
MCH center 26 9.2 16 6.2
Township/ Station hospital 1.8 8 3.1
Home 1.8 23
Other 0 0.4
Essential services for ANC
Weight check 263 95.6 219 87.3 0.001
Blood pressure 271 97.8 239 95.2 0.098
Urine protein 252 90.7 222 87.1 0.187
Urine sugar 247 88.9 206  80.8 0.009
Blood sugar 172 61.4 101 39.8  <0.001
Hemoglobin 241 87.6 180  71.2  <0.001
HIV test 240 84.8 211 81.8 0.346
Syphilis test 230 81.3 194 752 0.086
Tetanus toxoid 2 times 270 95.4 248 96.1 0.679
Tuberculosis screening 150 53.0 90 349 <0.001
Vitamin B1 259 91.5 226  87.6 0.135
Deworming 268 94.7 245 95.0 0.891
Iron 282 99.6 258  99.6 0.513
Complications during ANC
Maternal complication 55 19.4 60 23.17 0.289

* t-test
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3.7 Delivery services and complications (n=525)

Table 6 shows the services and complications during delivery. About half of the

mothers in both groups delivered at institutions such as hospitals, clinics, MCH centers,

RHCs and sub-RHC. Skill birth attendance rates were about 78% in both groups. Cesarean

section rate was higher in the intervention group than in the control group (p=0.021). About

70% of mothers in both groups received essential delivery services for mothers. More than

60% of mothers initiated breastfeeding within 30 minutes after delivery in both groups.
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Table 6. Delivery services and complications (n=525)

Intervention Control
(n=276) (n=249)
n % n %  p-value
Institutional delivery 162 58.7 125 50.2 0.285
Skilled birth attendant 215 77.9 196 78.7 0.519
Cesarean section 87 30.7 57 22.0 0.021
Infant sex
Male 148 53.6 133 53.4 0.962
Female 128 46.4 116 46.6
Essential services for mothers
Temperature 218 79.0 190 76.3 0.762
Blood pressure 230 83.3 198 79.5 0.530
Anemia 218 79.0 194 7791 0.600
Nipple check 213 77.2 187 75.1 0.856
Uterus 204 73.9 178 71.5 0.499
Lochia 191 69.2 174 69.9 0.939
Wound healing 193 69.9 175 70.3 0.404
Essential services for newborns (n=423)
Disposable clean delivery kit 217 96.4 193 97.5 0.364
Immediately dried infant 223 99.1 196 99.0 0.133
Skin to skin contact 134 59.6 127 64.1 0.607
Latching check 210 933 189 96.9 0.169
Breastfeeding
Within 30 minutes 148 65.8 143 72.2 0.281
After 30 minutes and within 24 hours 53 23.6 40 20.2
After 24 hours 24 10.7 14 7.1
Don’t' know 0 0.0 1 0.5
Complications during delivery
Maternal complication 31 11.2 42 16.9 0.062
Neonatal complication 31 11.2 30 12.1 0.771
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3.8 PNC services and complications (n=518)

Table 7 shows the services and complications among the mothers with babies

born-alive and their complications during postnatal period. Mean PNC visit was higher in the

control group; 3.3 times in the intervention group and 3.8 times in the control group

(p=0.009). However, more mothers in the intervention group received PNC at right schedule:

39.9% of mothers in the intervention group received PNC at 3 days after delivery while

22.4% in the control group (p<0.001); 41.7% of mothers in the intervention group received

PNC at 7 days after delivery while 20.1% in the control group (p<0.001); and 34.6% of

mothers in the intervention group received PNC at 6 weeks after delivery while 12.4% in the

control group (p<0.001). Newborns in the intervention group were more likely to receive

umbilical cord care than in the control group (p=0.037).
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Table 7. PNC services and complications (n=518)

Intervention (n=274) Control (n=244)

n/mean %/SD n/mean %/SD  p-value
Number of PNC visits* 33 1.3 3.8 23 0.009
First PNC visit within 24 hours 224 81.8 197 80.7 0.388
Second PNC visit at Day 3 113 41.2 58 23.8 <0.001
Third PNC visit at Day 7 118 43.1 52 21.3 <0.001
Fourth PNC visit at Day 45 98 35.8 32 13.1 <0.001
Essential services for mothers
Blood pressure 219 79.9 181 74.2 0.120
Vaginal bleeding 207 75.6 167 68.4 0.072
Vitamin B1 207  75.6 192 79.7 0.367
Anemia 203 74.1 188 77.1 0.391
Iron 208 75.9 180 73.8 0.299
Family planning education 218 79.6 199 81.6 0.567
Essential services for newborn
Temperature 198 72.3 172 70.5 0.656
Weight 137 50.0 106 43.4 0.328
Cord care 213 77.7 170 69.7 0.037
Jaundice 208 75.9 165 67.6 0.061
BCG 173 63.1 167 68.4 0.121
Hepatitis B vaccine 158 57.7 158 64.8 0.067
Complications during PNC
Maternal complications 33 12.0 32 13.1 0.713
Neonatal complications 31 11.3 41 16.8 0.071
* t-test
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3.9 CoC completion rate among mothers with babies born-alive (n=518)

Table 8 shows the CoC completion rate among mothers with babies born-alive.

Mothers in the intervention group were more likely to receive ANC and PNC services;

receiving ANC at least 4 times was 85.4% in the intervention group and 73.8% in the control

group (p<0.001), receiving PNC 4 times within 24 hours, at 3 days, at 7 days and at 6 weeks

was 24.1% in the intervention group and 7.4 % in the control group (p<0.001). Only 62

(22.6%) mothers in the intervention group completed CoC whereas 17 (7.0%) mothers in the

control group completed CoC (p<0.001).

Table 8. CoC completion rate among mothers with babies born-alive (n=518)

Intervention Control
(n=274) (n=244)
n % n %  p-value
ANC at least 4 times
No 40 14.6 64 262 <0.001
Yes 234 854 180 73.8
SBA
No 59 215 51 209 0.861
Yes 215 78.5 193 79.1
PNC 4 times at right timing
No 208 759 226 92.6 <0.001
Yes 66  24.1 18 74
ANC + SBA
No 88 44.0 96 393 0.086
Yes 186 679 148 60.7
CoC completion
(ANC at least 4 times + SBA+ PNC 4
times at right timing)
No 227 829 229 939 <0.001
Yes 62 226 17 7.0
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3.10 Sensitivity analysis for CoC completion

Table 9 shows the results of sensitivity analysis for the CoC completion. In all

scenarios, the CoC completion rates in the intervention group were significantly higher than

in the control group: in the best scenario 36.1% vs. 23.8% (p=0.001), in the worst scenario

18.7% vs. 5.7% (p<0.001) and in the new CoC definition scenario 34.3% vs 14.3%

(p<0.001).

Table 9. Sensitivity analysis for CoC completion

Intervention Control
(n=332) (n=298)
n % n %  p-value

CoC completion for best scenario
(Miscarriage, stillbirth and lost to follow -up
mothers completed CoC)
No 212 639 227 76.2 0.001
Yes 120 36.1 71 23.8
CoC completion for worst scenario
(Miscarriage, stillbirth and lost to follow-up
mothers did not complete CoC)
No 270 813 281 94.3 <0.001
Yes 62 18.7 17 5.7
(n=274) (n=244)
CoC completion with new definition scenario
(ANC 4 times, SBA and PNC 3 times within 7
days)
No 180 65.7 209 85.7 <0.001
Yes 94 343 35 14.3
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3.11 Effect of health education intervention on knowledge on NCDs and nutrition in

both groups: GEE analysis (n=1084)

Table 10 shows the results of GEE to examine the effect of intervention on mothers’

knowledge on NCDs and nutrition after adjusting for important confounders and covariates.

The intervention had a significant effect on mother’s knowledge scores over time in the

intervention group (beta=2.7, p=0.008), estimated as the difference-in-difference score. The

knowledge scores were significantly higher in follow-up compared to baseline

(beta=6.4,p<0.001) in the intervention group. However, no significant difference was

detected between the intervention and control groups at baseline. Other associated factors

included mother’s age, wealth index and family member’s smoking status.
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Table 10. Effect of health education intervention on knowledge on NCDs and nutrition

in both groups: GEE analysis (n=1084)

Beta 95%CI p-value
Group*Time 2.7 0.7 4.6 0.008
Group
Control
Intervention -1.0 2.4 0.4 0.162
Time
Baseline
Follow-up 6.4 5.0 7.8 <0.001
Age (years)
18-19
20-29 2.3 0.3 4.4 0.023
30-39 3.6 1.5 5.7 0.001
>=4() 4.0 0.8 7.2 0.014
Education
Did not go to school
Primary school 0.3 -1.8 2.5 0.755
Middle school -0.1 2.4 2.2 0.946
High school 0.7 -1.8 3.2 0.582
Graduate or higher 0.9 -1.8 3.6 0.505
Occupation
Housewife
Farmer 0.8 -0.5 2.1 0.210
Daily wages 1.1 -0.8 3.0 0.262
Other -0.1 -1.4 1.1 0.826
Ethnic
Other
Bamar 1.0 -0.2 2.2 0.098
Religion
Other
Buddhist 0.1 2.2 2.4 0.933
Wealth index
The lowest
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Second 2.5

Middle 3.7

Fourth 3.3

The highest 2.7

Smoking 1.4
Betel chewing 0.4
Alcohol drinking 3.0
Smoking in family -1.1
Previous history of NCDs 0.7
Family history of NCDs 0.3

0.9
2.1
1.6
0.9
-2.3
-1.0
-1.4
-2.1
-0.8
-0.7

4.1
5.4
5.0
4.4
5.1
1.9
7.5
0.0
2.1
1.3

0.002
<0.001
<0.001

0.003

0.470

0.552

0.182

0.042

0.364

0.584
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3.12 Sensitivity analysis for knowledge on NCDs and nutrition: paired t-test

Table 11 shows the sensitivity analysis for the knowledge on NCDs and nutrition.

Paired t-test was used to see the changes in mean scores after the intervention. The scores

significantly increased in both the intervention and control groups among the completers, but

with a slightly greater changer in the intervention; the scores increased from 39.1 to 48.1 in

the intervention group (p=<0.001) and from 40.5 to 46.5 in the control group (p<0.001).

Similarly, the change in the intervention group was slightly greater than that in the control

group in per-protocol analysis; the scores increased from 38.9 to 48.2 in the intervention

group (p<0.001) and from 40.5 to 47.0 in the control group (p<0.001).
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Table 11. Sensitivity analysis for knowledge on NCDs and nutrition: paired t-test

Paired
Analysis Group Baseline Follow-up  Difference p-value
t-test
mean SD mean SD
Intention to treat ~ 1(332) 392 103 412 103 2.0 1.8 0.072
(n=630) C(298) 40.1 100 409 165 0.7 0.7 0.491
Completers (who | (283) 39.1 105 48.1 6.5 9.0 139  <0.001
participated in
baseline and C(259) 405 95 469 64 6.4 9.4 <0.001
follow-up) (n=542)
Per-protocol 1(368) 389 06 482 04 9.3 139  <0.001
(who received
health education  c (242) 405 0.6 470 04 6.5 94  <0.001

four times) (n=510)
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3.13 Factors associated with CoC completion among mothers with babies born-alive:
mixed-effects model (n=518)

Table 12 shows the factors associated with CoC completion after adjusting for

confounders and covariates. Mothers in the intervention group were more likely to complete

CoC services (AOR=8.0; 95% CI 2.3-28.0). Mothers were more likely to complete CoC

services if they undergone cesarean section (AOR=4.0; 95% CI 1.7-9.4). Mothers were more

likely to complete CoC services if their babies had some complications during postnatal

period (AOR=3.3; 95% CI 1.4-7.8).
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Table 12. Factors associated with CoC completion among mothers with babies born

alive: mixed-effects model (n=518)

Adjusted
odds ratio 95%CI p-value
Intervention
No (ref.)
Yes 8.0 23 28.0 0.001
Age (years)
18-19 (ref.)
20-29 0.9 02 3.0 0.815
30-39 1.4 04 52 0.619
>=40 1.1 0.1 9.6 0.924
Education
Did not go to school (ref.)
Primary school 0.5 02 1.8 0.317
Middle school 0.6 02 22 0.426
High school 0.7 02 3.0 0.621
Graduate or higher 0.6 0.1 3.0 0.497
Occupation
Housewife (ref.)
Farmer 1.7 0.7 42 0.276
Daily wages 1.0 03 38 0.991
Others 1.2 05 27 0.660
Ethnic
Other (ref.)
Bamar 0.4 0.2 1.1 0.084
Religion
Other (ref.)
Buddhist 2.2 0.5 103 0.298
Spouse education
Did not go to school (ref.)
Primary school 0.3 0.1 1.3 0.103
Middle school 0.7 02 3.0 0.672
High school 0.6 0.1 26 0.479
Graduate or higher 1.4 02 82 0.689
Don't know 0.2 00 1.8 0.135
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Spouse occupation

Wealth index

Gravida

Pregnancy will

Institutional delivery

Cesarean section

Infant sex

Farmer (ref.)
Daily wages
Own business
Others

The lowest (ref.)
Second

Middle

Fourth

The highest

1 (ref.)
2

3

>=4

Unwanted (ref.)
Later

Planned

No (ref.)
Yes

No (ref.)
Yes

Male (ref.)

Female

Duration to ANC place (minutes)

Complications during ANC

No (ref.)
Yes

Complications during delivery (mother)

No (ref.)
Yes

Complications during delivery (baby)

No (ref.)

1.3
1.2
1.3

0.9
1.4
L.5
1.0

0.7
0.6
0.7

L.5
1.0

0.5

4.0

0.6
1.0

1.1

1.8

0.5
0.4
0.5

0.3
0.4
0.5
0.3

0.3
0.2
0.2

0.6
0.2

0.2

1.7

0.3
1.0

0.4

0.7

3.4
3.6
3.4

2.6
4.3
4.8
3.6

1.5
1.7
2.2

3.5
6.5

1.3

94

1.1
1.0

2.8

4.6

0.526
0.777
0.603

0.799
0.586
0.520
0.974

0.376
0.339
0.564

0.342
0.960

0.165

0.001

0.106
0.333

0.850

0.224



Yes
Complications during PNC (mother)
No (ref.)
Yes
Complications during PNC (baby)
No (ref.)
Yes

0.7

0.5

33

0.2

0.2

1.4

2.0

1.5

7.8

0.484

0.200

0.007
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4.1 Discussion

This study is the first cluster randomized control trial to examine the effect of CoC

card on the CoC completion among mothers and the effect of health education on mothers’

knowledge on NCDs and nutrition in Myanmar. The interventions were implemented around

9 months. This study showed the effect of the CoC card, which improved the CoC

completion rate among mothers in the intervention group. It also showed the significant

effect of health education on mothers’ knowledge on NCDs and nutrition in the intervention

group. Type of delivery and neonatal complications were associated with the CoC completion

among mothers. Mother’s age, wealth index and family member’s smoking status were

associated with their knowledge on NCDs and nutrition.

This study showed the effect of the CoC card intervention. The CoC completion

rate in the intervention group (22.6%) was three times higher than in the control group (7.0%),

which suggests the CoC card encouraged mothers in the intervention group to receive the

necessary MNCH services from pregnancy to postnatal period. The result of this study could

have been affected by existing health system and MCH handbook usage in Myanmar.

However, mothers in both groups received the same health services and MCH handbook.

Therefore, the significant increase in the CoC completion rate in the intervention group was

mainly due to the effect of the CoC card use. The CoC completion rates in Asia and

Sub-Saharan African countries ranged from 5.0% to 59.8% (4,8,56-58). As the definition of
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CoC completion in this study was different from those studies, the rates were widely

different.

In this study, CoC completion is defined as ANC at least four times, SBA and PNC

four times at right schedule within 6 weeks postpartum, while a study in Cambodia defined

the CoC completion as receiving ANC at least four times, delivery assisted by a skill

attendant and PNC at least once (56). According to the strict definition of CoC completion in

this study, mothers in the CoC incompletion group were heterogeneous including those who

received services once to those who missed the services once. The main objective of this

study was to test whether the CoC card could encourage mothers to receive all recommended

maternal services, which are required to maintain their health and even missing just one of

them could decrease the benefit of CoC. When the CoC completion rate was tested with

alternative definition of CoC (ANC at least four times, SBA and PNC 3 times within 7 days

postpartum) in sensitivity analysis, the result showed that 34.3% of mothers in the

intervention group completed CoC while it was 14.3% in the control group.

In this study, more than 70% of mothers in both groups received ANC at least four

times and this finding was similar to that of Ayeyarwaddy region in Myanmar in 2015

(78.3%) (34). The SBA rates in both groups were higher than that of Ayearwaddy region in

2015 (50.0%) (34). In this study, receiving PNC within 24 hours was high but the rates for

the remaining PNC visits were dramatically lower in both groups. Therefore, only 24.1% of
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mothers in the intervention group and 7.4% in the control group completed PNC four times

within 6 weeks postpartum.

Among the components of CoC services, receiving PNC four times within 6 weeks

postpartum was the lowest in this study. This finding was similar to other studies (8,56,59).

The most frequently reported answer for not completing PNC four times among the mothers

in this study was the perception that PNC was not needed as long as the mother and baby

seemed to be healthy (data not shown). Previous studies in Myanmar also showed that

receiving PNC until 6 weeks was only 6.7%, and receiving PNC at least four times and the

first time within 24 hours was 27.2% (60,61). The low utilization of PNC services in

Myanmar may be due to lack of knowledge on PNC services among mothers, insufficient

care from health care providers during postnatal period and high prevalence of traditional

postpartum practices and misconceptions (60—62).

The CoC completion rate in the intervention group was still not ideal and lower

than the expected rate, although it was significantly higher than the control group. This

means the current study was underpowered or may be due to the weakness in the

implementation of the intervention due to insufficient staff and supply during the intervention

period. In Ghana’s EMBRACE CoC card project, the CoC complication rate was not high in

the beginning but the rate increased over time (13,14). If the CoC card intervention is

continued long term in Myanmar, both the mothers and midwives will be more aware about
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the CoC card and consequently, the CoC completion rate will increase.

According to the mixed-effects model regression analysis, socio-economic and

family factors were not associated with CoC completion. Type of delivery and postnatal

complications were associated with the CoC completion. Delivery by cesarean section was

associated with the CoC completion. This is consistent with the evidence found in a study in

Tanzania (63). In Myanmar, women need to stay at hospital for at least 7 days if they deliver

babies by cesarean section. In addition, they are more likely to receive the fourth PNC at 6

weeks because they have concern about the surgical scars. Therefore, they are sure to receive

the first three PNC within 7 days. In addition, they are more likely to receive the fourth PNC

at 6 weeks because they have concern about the surgical scars. Mothers were more likely to

complete CoC services if their newborns had some complications during postnatal period.

They received frequent PNC for the treatment of neonatal complications such as jaundice and

as a result they completed CoC services. My finding was different from other studies in

Ghana and Tanzania in which neonatal complications and PNC visits were negatively

associated (63,64).

This study also showed the significant effect of health education intervention.

According to GEE analysis, the knowledge scores in the intervention group were

significantly higher in follow-up compared to baseline. Having NCDs in mothers can modify

the effect of health education because people who had some kind of NCDs had higher
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knowledge about NCDs (65,66), However, the mean knowledge scores of mothers in the

intervention group were lower than the control group at baseline although the prevalence of

NCDs was higher in the intervention group. Therefore, the increase in knowledge scores in

the intervention group at follow-up was purely due to the health education intervention.

Mothers’ age, wealth-index and smoking status of family members were associated

with their knowledge scores on NCDs and nutrition. Compared to teenage mothers, mothers

in older age groups had higher knowledge scores. This may be due to the accumulation of

knowledge with increase in age and this finding is similar to previous study (67).

Interestingly, in this study, mothers in the lowest and highest quintiles had lower knowledge

scores than those in the second, middle and fourth quintiles both in the baseline survey (68)

and the follow-up survey after the intervention. After the intervention, the knowledge scores

of the poorest and richest increased but were still lower than the middle three quintiles. This

finding was different from previous study in which knowledge on NCDs particularly

hypertension, was the lowest among the poorest compared to the middle and highest wealth

quintiles(69). On the contrary, having a smoker in their family was associated with the lower

knowledge scores. Mothers are known to take a role in restricting family members’ smoking

(70-72), but mothers in this study did not have enough knowledge to regulate smoking in

their family.

The result of sensitivity analysis showed that the knowledge scores in the control
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group were also significantly higher at follow-up. This may be due to increasing activities of

Package of Essential Non-communicable diseases interventions (PEN) in Myanmar. PEN

interventions were piloted in two townships in Yangon region in 2012 and expanding to 105

townships in 2017 including three townships of this study. Under PEN intervention, basic

health staff members in RHC and sub-RHC were trained to provide prevention and treatment

of NCDs (73).

The CoC card intervention had a potential adverse effect. Higher cesarean section

rate in the intervention group can be a potential adverse effect of the CoC card intervention.

The CoC card recorded maternal danger signs during pregnancy, therefore, both the

midwives and mothers might be more cautious and planned to delivery by cesarean section.

As the intervention was a package, there might be interaction between health education and

the CoC completion because mothers were getting more knowledge on NCDs in pregnancy

and would like to receive health care regularly. Also the CoC card use might have influenced

NCD knowledge because mothers would like to receive star stickers on the CoC card and

attended the health education sessions regularly. We did not measure the interactions between

the two components of intervention package on two primary outcomes because it was not

possible to distinguish in this study design.

This intervention package of CoC card and health education on NCDs and nutrition

could be expanded in Myanmar. The cost for the CoC card and stickers for one mother was

53



less than 1 USD. This study proved that the CoC card encouraged mothers from similar

socio-economic background in predominantly rural areas of Myanmar to receive the

recommended MNCH services. If the CoC card is introduced nation wide, it will also

encourage mothers from different socio-economic backgrounds in both urban and rural areas

because mothers in higher socio-economic status and in urban area were already more likely

to accomplish CoC (57,58,63). Similarly, health education intervention is also expendable in

Myanmar. I used the existing staff and educational materials for educating mothers about

NCDs. Therefore, both interventions could be applied widely in Myanmar without significant

cost.

Limitations

My study had some limitations although I used RCT design. First, the

characteristics of mothers in both groups did not balance. Randomization prevents

differences between the clusters (45). As I designed cRCT, mothers were automatically

allocated into the intervention or control group based on their first ANC at health facilities.

Second, I lost a total of 88 mothers in both the intervention and control groups at follow-up.

However, the reasons for lost to follow-up were almost evenly distributed. Third, I did not

blind MWs and PHS2. Therefore, there might be contamination between the two groups as

they had chance to meet at monthly meetings or trainings and this might give them chance to

convey what PHS2 in the intervention group were doing for health education. There was low
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risk of contamination between mothers in the intervention and control groups because they

probably did not meet but it could not be ruled our completely.

Fourth, insufficient staff and supplies at the health facilities during the intervention

course may weaken the effect of intervention. During the intervention period, in some health

centers, MWs and PHS2 were vacant for few months due to maternity leave or attending

trainings. I did health center commodity survey before starting the intervention. I found that

glucometer, urine test strips, hemoglobin test strips and health educational materials were out

of supply in a number of health centers especially at sub-RHC:s. I provided health education

materials but did not provide the rest. Fifth limitation was weak performance of MWs and

PHS2. As MWs were already occupied with routine functions, some were not willingly to

participate in this research and did not record on the CoC card properly. About half of PHS2

were newly appointed and did not have experience on giving health education. Finally, this

study also has limitation of self-reported data and may be susceptible to inaccurate recall. I

checked the MCH handbook to check the accuracy of participant’s response but there was a

problem of incomplete data.

4.2 Conclusion

In conclusion, the Continuum of Care (CoC) card intervention was effective in

encouraging mothers to receive the services from pregnancy to 6 weeks postpartum. In

Myanmar, receiving PNC four times within 6 weeks is the most challenging component for
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CoC completion. Health education on NCDs and nutrition also had effect on increasing the

mothers’ knowledge scores on NCDs and nutrition.

4.3 Policy implication

The results of this study can be used to guide policy makers to make effective

provision of Maternal, Newborn, and Child Health (MNCH) services and NCD prevention in

Myanmar. In Myanmar, mothers receive child immunization card for regular scheduling.

Similarly, they should receive the CoC card to remind themselves for receiving

recommended MNCH services during antenatal, delivery and postnatal periods.

Moreover, the findings of this study could help policy makers in NCD prevention.

The integration of health education on NCDs and nutrition in MNCH services did not involve

adding additional staff or resources beyond the routine Ministry of Health and Sports

(MoHS) inputs to primary health centers in Myanmar. Trained Public Health Supervisor 2

(PHS2) could educate mothers on NCDs and nutrition by using distributed health education

materials of MoHS. Such training should be scaled up at nationwide. This combination of

MNCH and NCDs promotion is an innovative, community-based intervention and could

easily be replicated or adapted in other low-and-middle income countries (LMICs).

4.4 Recommendations

The Continuum of Care (CoC) card intervention should be scaled up at all levels of

health care including hospitals in Myanmar. At the same time, it is important to educate
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mothers in Myanmar about the schedules and importance of PNC. Health care providers

should explain to mothers that the fourth PNC visit at 6 weeks postpartum is mandatory for

every mother and newborn, even with normal delivery and without any maternal and neonatal

complications. As antenatal, delivery and postnatal periods are the key points of contact

between mothers and the health care providers, health education on NCDs should be

integrated in routine MNCH education in Myanmar. Health education about NCDs should be

emphasized for vulnerable populations such as teenage mothers, mothers in the lowest and

highest wealth quintiles and mothers whose family members have smoking habit.
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Appendix 1. Map of Myanmar and study townships
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Appendix 2. CoC card (English)
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Appendix 3. CoC card (Burmese)
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Appendix 4. CoC card and MCH handbook with zip-locked plastic bag
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Appendix 5. Certificate of appreciation for CoC completion
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Appendix 6. Information sheet and written informed consent form (English)

Ethics Review Committee
Department of Medical Research
Ministry of Health and Sports
Republic of the Union of Myanmar

Informed Consent Form for in face-to-face interview

The informed consent form is for pregnant women who attend health facility for antenatal
care and who we are inviting to participate in research titled “Integrating services for
non-communicable diseases in continuum of care for mothers and children: a cluster

randomized control trial in Myanmar”.

Title of the Study . Integrating services for non-communicable diseases in
continuum of care for mothers and children: a cluster

randomized control trial in Myanmar

PART I: Information Sheet

Introduction

I am “xxxxx”. I am doing research on integrating services for communicable diseases (NCD)
in continuum of care (CoC) for maternal, newborn and child health (MHCH) in Myanmar. I
am going to give you information and invite you to be part of this research. Before you
decide, you can talk to anyone you feel comfortable with about the research.

There may be some words that you do not understand. Please ask me to stop as we go
through the information and I will take time to explain. If you have questions later, you can

ask them of me or of another researcher.

Purpose of the research

Continuum of care from pre-pregnancy, pregnancy, delivery, postpartum and to childhood is
important to improve health and wellbeing of mothers, newborns and children.
Non-communicable diseases are the leading causes of death for women, worldwide. The
reason we are doing this research is to find ways to increase the utilization of MNCH services
during pregnancy, delivery and postpartum period and to find ways to prevent NCD among

women through MNCH services.

Type of Research Intervention

This research will involve your participation by face-to-face interview at your first antenatal
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care visit and at 3 months after delivery. We will provide MNCH services and health

education during your pregnancy, delivery and postpartum period.

Participant Selection
You are being invited to take part in this research because you are receiving health services
from the health facilities.

Voluntary Participation
Your participation in this research is entirely voluntary. It is your choice whether to

participate or not.

Procedures

We are asking you to help us learn more about your utilization of antenatal care (ANC),
delivery care and postnatal care (PNC) services. If you accept, you will be asked to
participate in this intervention study. First, we will do face-to-face interview at your first
ANC visit by using structured questionnaire. The interview will take about thirty minutes.
The interviewer will sit down with you in a comfortable place. If you do not wish to answer
any of the questions during the interview, you may say so and the interviewer will move on
to the next question. The information will be recorded in the questionnaire. But we will keep
the confidentiality of the information you are going to provide during interview. No one else
except research team will access to the information recorded during the interview. Second,
we will provide you maternal and child health handbook (MCHH) and CoC card. You need
to keep well and bring these two records whenever you receive ANC, delivery care and PNC
from health providers. Thrid, we will do another face-to-face interview at 3 months after your
delivery. You need to keep and bring MCHH and CoC card to the second time interview. The
interview will take about one hour. The information will be recorded in the questionnaire and

confidentiality will be kept.

Risks and Discomforts

There is a risk that you may share some personal or confidential information by chance, or
that you may feel uncomfortable talking about some of the topics. However, we do not wish
for this to happen. You do not have to answer any question or take part in the interview if you

feel the question(s) are too personal or if talking about them makes you uncomfortable.

Benefits
There will be no direct benefit to you, but your participation is likely to help us find out more
about information necessary for the improvement in maternal, newborn and child health

services.
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Incentives
You will not be provided any incentive to take part in the research. However, we will give
you a gift worth about 5000 kyats for your time.

Confidentiality

We will not be sharing information about you to anyone outside of the research team. The
information that we collect from this research project will be kept private. Any information
about you will have a number on it instead of your name. Only the researchers will know
what your number is. All of the original data will be stored and kept in a secured room at the
University of Medicine 1, Yangon. The electronic dataset will be kept on a password

protected computer of the University of Tokyo, Myanmar.

Sharing the Results

The knowledge and information that we get from this research will be shared with Maternal
and Reproductive Health Division, implementing partners for maternal health care and
related stakeholders.

Who to Contact
If you have any questions, you can ask them now or later. If you wish to ask questions later,
you may contact any of the following:

This proposal has been reviewed and approved by the Ethics Review Committee, Department
of Medical Research, which is a committee whose task is to make sure that research
participants are protected from harm. If you wish to find out more about the Committee,
contact the secretary of the committee at the Department of Medical Research, No. 5 Ziwaka
Road, Dagon PO, Yangon, phone 01-375447- ext: 118 during office hours.

You may also contact to the principal investigator Dr. Moe Moe Thandar, Room (21),
Building (5), Pyay-Yeik-Mon Housing, Kamayut Township, Yanogn, 01-536878,
moe2thandar@gmail.com and Prof. Hla Hla Win, Department of Preventive and Social

Medicine, University of Medicine 1, Yangon, 095017631, prof.hlahlawin@gmail.com

Part II: Certificate of Consent
I have been invited to participate in research, “Integrating services for non-communicable

diseases in continuum of care for mothers and children: a cluster randomized control trial in

Myanmar”. I understand that I will participate in an face-to-face interview. I have been

79



informed that the risks are minimal and may include only social risk. I am aware that there
may be no benefit to me personally and that I will be given a gift worth about 5000 kyats for
my time.

I have been given with the name and address of a researcher who can be easily contacted. I
have read the foregoing information, or it has been read to me. I have had the opportunity to
ask questions about it and any questions. I have been asked have been answered to my
satisfaction. I consent voluntarily to be a participant in this study and understand that I have

the right to withdraw from the study at any time without in any way affecting my career.

Name of participant

Signature of participant
Date
Day/month/year

Name of researcher

Signature of researcher
Date

Day/month/year

A copy of this Informed Consent Form has been provided to the participant.
(initialed by the researcher)
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Appendix 7. Information sheet and written informed consent form (Burmese)
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Appendix 8. Baseline questionnaire (English)

Mother’s utilization of continuum of care and their knowledge on non-communicable

diseases in Myanmar

To Data entry clerk: Please enter “77” for ‘Record not available’, “88” for ‘Not
Applicable’, and “99” for ‘Don’t Know’.

To Interviewer: Please cross out the item number when the respondent refuse to answer.

Interviewername..............ccceveenn...

Interviewer ID

Township

Participant ID

Participant name

Participant address

Participant phone

PART 1: Background Information of Participants

1.1 Age (completed years) years | AGE

1.2.1 Can you read and write? If 0-No RW
“No”, goto 1.3 I-Yes

1.2.2 What is the highest education | 1-I did not go to school EDU

2-Primary School

3-Middle School

4-High School

5-Tertiary, graduate, or higher

you completed?

1.3 What is your occupation? 1-Housewife OCCU
2-Farmer

3-Vendor
4-Forest worker
5-Others (Specify)

1.4 What is your ethnic group? 1-Bamar 6-Mon ETH
2-Kachin 7-Rakhine
3-Kayah 8-Shan
4-Kayin 9-Others (Specify)
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5-Chin |

1.5 What is your current religious l-Bquhist
affiliation? 2-Christian REL
3-Islam
4-Hindu
5-Other (Specify)
1.6 What is your current marital 1-Never married MAR
status? 2-Married
' 3-Cohabiting/Living together
(If answer is 1 or 4 or 5 or 6, 4-Divorced/ Separated
go to 1.10) 5-Widowed
1.7 Age of partner (in completed years | PAGE
years)
1.8 What is the highest education | 1-Can’t read nor write PEDU
or car our artner 2-Can read and write
Y 4 P 3-Primary School
completed? 4-Middle School
5-High School
6-Tertiary, graduate, or higher
99-DK
1.9 What is your spouse’s 1-Farmer POCC
occupation? 2-Vendor U
P ' 3-Forest worker
4- Unsteady work
5-Others (Specity)
1.10 What is the estimated monthly INCO
income of your household? kyats M
1.11 Number of children under five people U5
years in your household
1.12.1 | Radio 0-No 1-Yes RADIO
1.12.2 | Television 0-No I-Yes TV
1.12.3 | Computer 0-No I-Yes COM
1.12.4 | Mobile phone 0-No I-Yes MPH
1.12.5 | Refrigerator 0-No 1-Yes FRIG
1.12.6 | Bicycle 0-No 1-Yes BICYC
1.12.7 | Motorcycle 0-No I-Yes MOTO
1.12.8 | Car 0-No I-Yes CAR
1.12.9 | Washing Machine 0-No 1-Yes WASH
1.12.10 | Gas or Electric cooker 0-No 1-Yes GAS
1.13 Main source of water for your | [-Household pipe / borehole / well WATE
2-Public pipe / borehole / well
household R

3-Surface water (stream, river, lake
etc)
4-Rain water
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5-Other
1.14 Main source of toilet for your | -Private toilet TOIL
household 2-Public toilet
3-Bush/free range
4-Other
1.15 Main source of lighting for 1-National grid (Electricity) LIGHT
our household 2-Solar / generator, lamp, candle
Y 3-Other
Obstetric profile
1.16 Date of your last menstrual LMP
period (DD/MM/YYYY)
1.17 Is this pregnancy planned or | 1-Planned PLAN
did you want to wait until later, | 2-Later
or did you not want to have | 3-Did not want at all
any (more) children at all? 99-DK
If answer is 1 or 99, go to 1.19.
1.18.1 | If the answer was 2 or 3 in | )-No 1-Yes CON
117, were you USINg ANyl 1e answer is NO, go to 1.19.
contraceptive methods to avoid
the pregnancy?
1.18.2 | What type of contraceptive did | 1-Oral 6-Female CONT
you use to avoid the | contraceptive condom
pregnancy? pills 7-Male condom
2-Emergency 8-Traditional
contraceptive methods
pills (calendar/
3-Injectable withdrawal)
contraceptive 9-Other
4-1UD
5-Implants
1.19 Do you smoke tobacco during | 1-Yes SMOK
this pregnancy? 2-No
1.20 Do you chew betel during this | 1-Yes BETE
pregnancy? 2-No
1.21 During this pregnancy, do your | 1-Yes SSOMK
family member smoke 2-No
tobacco?
1.22 Do you have alcoholic drink 1-Yes ALCO
during this pregnancy? 2-No
1.25 What was the outcome of your | 1-Born alive and living LOUT
last pregnancy 2-Born alive and died within 7 days
3-Born alive and died within 8 -
28day
4-Born alive and died after 28days
5-Still birth/born dead
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1.23 How many times have you GRA
ever got pregnant?
(including abortions, and
miscarriages)
If answer is 1, go to Part 2.
1.24 How many times have you PAR
given live birth?
1.25 What was the outcome of your | 1-Born alive and living LOUT
last pregnancy 2-Born alive and died within 7 days
3-Born alive and died within 8 -
28day
4-Born alive and died after 28days
5-Still birth/born dead
1.26 Was the interval between the 1-Less than 24 months BSPAC
last delivery and this 2-24 or more than 24 months
pregnancy spaced 24 or more 88-Has ever delivered once
than 24 months?
In your previous pregnancies,
do you have
1.27.1 | Gestational diabetes 0-No 1-Yes 99.Don’t know GDM
1.27.2 | Hypertensive disorder 0-No 1-Yes 99.Don’t know GHT
1.27.3 | Overweight 0-No 1-Yes 99.Don’t know GOV
1.27.4 | Eclampsia 0-No 1-Yes 99.Don’t know GECL
1.27.5 | Big baby 0-No 1-Yes 99.Don’t know GBB
1.27.6 | Miscarriage 0-No 1-Yes 99.Don’t know GMIS
1.27.7 | Low birth weight 0-No 1-Yes 99.Don’t know GLBW
1.27.8 | Preterm delivery 0-No 1-Yes 99.Don’t know GPRE
PART 2: Knowledge on non-communicable diseases and nutrition
2.1 Have you ever heard about the
following word?
(Read each item and ask to
answer yes/no/ don’t know.)
2.1.1 Hypertension 0-No 1-Yes 99.Don’t know K1
2.1.2 Diabetes 0-No 1-Yes 99.Don’t know K2
2.1.3 Coronary artery disease 0-No 1-Yes 99.Don’t know K3
2.1.4 Cancer 0-No 1-Yes 99.Don’t know K4
2.1.5 Chronic respiratory disease 0-No 1-Yes 99.Don’t know K5
2.1.6 Anemia 0-No 1-Yes 99.Don’t know K6
Hypertension
2.2.1 Hypertension is a curative 0-No 1-Yes 99.Don’t know HTI1
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disease?

222 Elderly persons are more 0-No 1-Yes 99.Don’t know HT2
susceptible to hypertension than
adults.
2.2.3 If your blood-related relatives or | 0-No 1-Yes  99.Don’t know HT3
family members have
hypertension, you are also at
risk of hypertension.
2.2.4 Obese people are more at risk of | 0-No 1-Yes  99.Don’t know HT4
hypertension than those who are
not obese.
2.2.5 Smoking increases risk for 0-No 1-Yes 99.Don’t know HT5
having hypertension.
2.2.6 Consuming salty food increases | 0-No 1-Yes  99.Don’t know HT6
risk for having hypertension.
2.2.7 Common symptoms of 0-No 1-Yes 99.Don’t know HT7
hypertension are headache,
dizziness, blurred
vision, nausea, vomiting, and
weakness of the limbs.
2.2.8 Regular exercisers are less 0-No 1-Yes 99.Don’t know HTS
likely to have hypertension than
those who do not exercise
2.2.9 Alcohol drinkers are at risk of 0-No 1-Yes 99.Don’t know HT9
having hypertension.
2.2.10 | Blood pressure of 140/90 0-No 1-Yes 99.Don’t know HT10
mmHg is considered high.
Do you know the hazard of hypertension?
(Read each item and ask to answer yes/no/ don’t know.)
2.2.11 | Stroke 0-No 1-Yes 99.Don’t know HTI1
2.2.12 | Coronary hearty disease 0-No 1-Yes 99.Don’t know HT12
2.2.13 | Heart attack 0-No 1-Yes 99.Don’t know HTI13
2.2.14 | Loss of vision 0-No 1-Yes 99.Don’t know HT14
2.2.15 | Kidney failure 0-No 1-Yes 99.Don’t know HTI15
Diabetes
2.3.1 Diabetes is a curative disease. 0-No 1-Yes 99.Don’t know DM1
2.3.2 Elderly persons are more 0-No 1-Yes 99.Don’t know DM2
susceptible or more likely to
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have diabetes than adults.

2.3.3 If your blood-related relatives 0-No 1-Yes 99.Don’t know DM3
or family members have
diabetes, you are also at risk of
having diabetes.
2.3.4 Obese people are more at risk of | 0-No 1-Yes  99.Don’t know DM4
diabetes than those who are not
obese.
2.3.5 Regular exercisers are less 0-No 1-Yes 99.Don’t know DM5
likely to have diabetes than
those who do not exercise.
2.3.6 Suspicious diabetes symptoms 0-No 1-Yes 99.Don’t know DM6
are frequent urination and
frequent water drinking from
thirst.
2.3.7 Pregnant women are likely to 0-No 1-Yes 99.Don’t know DM7
have diabetes.
2.3.8 People who regularly eat sweet, | 0-No 1-Yes 99.Don’t know DMS
fried, and fatty food are at risk
of having diabetes.
Do you know the hazard of diabetes?
(Read each item and ask to answer yes/no/ don’t know.)
2.3.9 Loss of vision 0-No 1-Yes 99.Don’t know DM9
2.3.10 | Kidney failure 0-No 1-Yes 99.Don’t know DMI10
2.3.11 | Heart failure 0-No 1-Yes 99.Don’t know DMI11
2.3.12 | Stroke 0-No 1-Yes 99.Don’t know DMI12
2.3.13 | Delayed wound healing 0-No 1-Yes 99.Don’t know DM13
2.3.14 | Hypertension 0-No 1-Yes 99.Don’t know DM14
Anemia
24.1 Iron deficiency can cause 0-No 1-Yes 99.Don’t know ANEI
anemia
242 Anemia can be found in both 0-No 1-Yes 99.Don’t know ANE2
male and female at any age
Symptoms of anemia are 0-No 1-Yes 99.Don’t know
243 Pale skin, lips and nails 0-No 1-Yes 99.Don’t know ANE3
244 Feeling tired or weak 0-No 1-Yes 99.Don’t know ANE4
245 Dizziness 0-No 1-Yes 99.Don’t know ANES
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2.4.6 Shortness of breath 0-No 1-Yes 99.Don’t know ANE6
2.4.7 Rapid heart beat 0-No 1-Yes 99.Don’t know ANE7
24.8 If a pregnant woman has 0-No 1-Yes 99.Don’t know ANES
anemia, she can deliver a low
birth weight baby
Foods rich in iron are
2.4.9 Green leafy vegetables 0-No 1-Yes 99.Don’t know ANE9
2.4.10 | Beans, lentils and fish 0-No 1-Yes 99.Don’t know ANEI10
2.4.11 | Red meat, poultry and fish 0-No 1-Yes 99.Don’t know ANEI1
2.4.12 | Eating vitamin C rich food 0-No 1-Yes 99.Don’t know ANEI12
along with vegetables and beans
can help your body to easily
absorb iron
2.4.13 | Drinking tea and coffee after 0-No 1-Yes 99.Don’t know ANE13
meal can disturb the iron
absorption
NCD
Choose which behavior risk
factors contribute to a person
developing non-communicable
diseases? (Multiple answers)
2.5.1 Tobacco use NCDI1
252 Harmful use of alcohol NCD2
253 Unhealthy diet NCD3
2.5.4 Physical inactivity NCD4
2.5.5 Women around the world are 1. HIV/AIDS NCD5
most likely to die from (Read 2. Heart disease
the choices to select the answer) | 3. Road traffic accident
2.5.6 The following is the good way 1. Eat more salt NCD6
to prevent noncomunicable 2. Eat more sugar
diseases (Read the choices to 3. Eat more vegetables and fruits
select the answer)
Nutrition

Please mention the groups of
food you know? (Multiple

answers)
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2.6.1 1- Carbohydrates (rice, wheat, corn, | NUT1
potato, sweet potato, oil
2.6.2 2- Protein (Meat, fish, prawn, NUT2
different kinds of beans, egg, milk
and diary products)
2.6.3 3- Vegetables and fruits NUT3
2.6.4 Pregnant woman should not 0-No 1-Yes 99.Don’t know NUT4
avoid certain food such as
beans, vegetables and meat
2.6.5 Pregnant woman should eat 0-No 1-Yes 99.Don’t know NUTS
more especially second and
third trimester (28-35 weeks)
2.6.6 If pregnant woman does not eat | 0-No 1-Yes  99.Don’t know NUT6
nutritious food, she has risk of
maternal and child death
2.6.7 Malnutrition during pregnancy | 0-No 1-Yes  99.Don’t know NUT7
can contribute to low birth
weight and preterm delivery
2.6.8 Malnutrition during pregnancy | 0-No 1-Yes  99.Don’t know NUTS
can contribute to miscarriage
and stillbirth
PART 3: Family history of noncomunicable diseases
Do your blood-related relatives or family members have history of
3.1.1 Hypertension 0-No 1-Yes 99.Don’t know FHISI
3.1.2 Diabetes 0-No 1-Yes 99.Don’t know FHIS2
3.1.3 Coronary artery disease 0-No 1-Yes 99.Don’t know FHIS3
3.14 Cancer (breast, lungs, cervical, | 0-No 1-Yes 99.Don’t know FHIS4
liver, etc)
3.1.5 Chronic respiratory disease 0-No 1-Yes 99.Don’t know FHISS
Before this pregnancy, have your ever diagnosed as you have
3.2.1 Hypertension 0-No 1-Yes 99.Don’t know HIS1
322 Diabetes 0-No 1-Yes 99.Don’t know HIS2
323 Coronary artery disease 0-No 1-Yes 99.Don’t know HIS3
324 Cancer (breast, lungs, cervical, | 0-No 1-Yes  99.Don’t know HIS4
liver, etc)
325 Chronic respiratory disease 0-No 1-Yes 99.Don’t know HISS
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Part 4: Anthropometric measurement

Maternal current weight (with o Kg
4.1 cloth). (Specify to two decimal points) MKG
4.2 | Maternal current height. cm | MHT

End of survey form. Thank the mother for her time.
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Appendix 9. Baseline questionnaire (Burmese)
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Appendix 10. Follow-up questionnaire (English)

Mother’s utilization of continuum of care and their knowledge on non-communicable

diseases in Myanmar

Interviewer ID

Participant name

Participant ID

Address

Phone

Part 1: Last pregnancy history

1.1 What was the outcome of your | 1-Born alive and living BOUT
last pregnancy? 2-Born alive and died within 7 days
(If answer is 6, go to 1.3. 3-Born alive and died within 8 - 28day
If others, go to 1.2) 4-Born alive and died after 28days

5-Still birth/born dead
6-Miscarriage/ abortion

1.2 | Week of delivery Weeks
1.3 | Weeks of miscarriage Weeks
1.4 | Are you now using any 0. No 1. Yes CON
contraceptive to avoid the
pregnancy?
(If answer is NO, go to 1.8)
1.5 | What type of contraceptive do | 1-Oral 6-Female condom | CONT
ou use to avoid the contraceptive pills | 7-Male condom
y 2-Emergency 8-Traditional
pregnancy? contraceptive pills | methods
3-Injectable (calendar/
contraceptive withdrawal)
4-1UD 9- Other (Specify)
S-Implants
1.6 Where dO you go to access 1-TOWnShip or hlgh 5-Sub-ru1‘a1 health
] ) level hospital (e.g. | center
contraception service?
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General, Specialist, | 6-Private hospital
Teaching, Region, 7-Private clinic
District hospital) 8-NGO, Specify
2-Station hospital [ ]
3-Maternal Child 9- Other (Specify)
Health center [ ]
4-Urban / Rural
health center
1.7 | Where do you receive the 1-Health facility 4-Radio
information about 2-NGOs >-Pamphlets
. 3-TV 6- Other (Specify)
contraceptive use?
1.8 | What are the reasons for not 1-Religious reason | 4-Not expecting
using any contraceptive? 2-Concern about to have
gany ptive: the side effect of intercourse
contraception 5-Other (Specify)
3-Lack knowledge
about contraception
1.9 | Do you smoke tobacco now? 0. No 1. Yes SMOK
1.10 | Do you chew betel now? 0. No 1. Yes BETE
1.11 | Do your family member smoke | 0. No 1. Yes SSOMK
tobacco now?
1.12 | Do you drink alcohol now? 0. No 1. Yes ALCO
PART 2: Antenatal care during your last pregnancy
2.1 Did you receive Maternal and Child | 1-Yes and available now MHBG
Health handbook in the last 2-Yes but not available during this
pregnancy? interview
(If answer is “4”, skip to 2.3) 3-Yes but lost
4- No
2.2 When did you receive the Weeks of gestation MHBT
handbook?
Antenatal care visit (Review MCH-HB page-10-11)
23 How many times did you receive Times | ANC
ANC during your last pregnancy?
2.4 Source of the response for 2.3 1-MCH handbook ANCS
2- Recall of respondent
At which date/week of pregnancy did you receive ANCs? (Review MCH handbook page
10-11)
ANC Date/week ANC Date/week
2.5.1 | 1st ANC 2.5.7 7th ANC
2.5.2 | 2nd ANC 2.5.8 8th ANC
2.5.3 | 3rd ANC 2.5.9 9th ANC
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2.5.4 | 4th ANC 2.5.10 | 10th ANC
2.5.5 | 5th ANC 2.5.11 11th ANC
2.5.6 | 6th ANC 2.5.12 | 12th ANC
2.6 Where did you receive 1-Township or high 4-Urban / Rural APL
ANC mainly? level hospital (e.g. health center
(If answer is 8, skip to General, Specialist, 5-Sub-rural health
2.8) Teaching, Region, center 6-Private
District hospital) hospital
2-Station hospital 7-Private clinic
3-Maternal Child 8-Home
Health center 9- Other (Specify)
[ ]
27 Facility name APLN
2.8 How long did it take for you to Minutes | ATM
travel from your home to the facility (00-59)
where you received ANC mainly? Hours ATH
2.9 Who mainly checked on your health | 1-Health workers (Doctors/ nurse/ | APS
during your last pregnancy? MW)
(If answer is 3, skip to 2.37) 2-Auxiliary midwife
3-Traditional birth attendant
4-Other (Specity)
Contents of essential antenatal services
(Review MCH-Handbook page-10-11)
2.10 | How many times did you check body weight BWT
during pregnancy?
(If never checked, enter 00 and go to 2.14)
2.11 | Body weight at the first antenatal care visit. kg | BWFKG
Ib | BWFL
2.12 | Body weight at the last antenatal care visit kg | BWLKG
(If she visit ANC only once, enter 88) b | BWLL
2.13 | Did you receive any treatment for weight control? | 0. No 1. Yes WTT
How many times did you check blood pressure ABPT
2.14 | during pregnancy? times
(If never checked, enter 00 and go to 2.18)
215 Did your diastolic blood pressure ever exceed 90 0. No 1. Yes ABPD
) mm/Hg?
Did your systolic blood pressure ever exceed 140 | 0. No 1. Yes ABPS
2.16
mm/Hg?
2.17 | Did you receive any treatment for hypertension? 0. No 1. Yes HPTT
218 How many times did you check urine protein?
' (If never, go to 2.21) times | URPC
2.19 | How many times urine protein ever showed URPP
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/A AH? times

(If they didn’t show, enter 00 and go to 2.21)

Did you receive any further medical assessment or | 0. No 1. Yes URPT
2.20 | treatment?

If the all results were “-”, enter 88

How many times did you check urine sugar? . AURS
2211 (1f never, go to 2.24) tmes

How many times did the urine check show positive AURP
2.22 | for urine sugar? times

(If they didn’t show, enter 00 and go to 2.24)

If your urine sugar ever showed “+”, did you 0. No 1. Yes URT
2.23 | receive any further medical assessment or

treatment?
2.24 | How many times did you check blood sugar? . AURS

times

(If never, go to 2.27)
2.25 | How many times did the urine check show positive AURP

for urine sugar? times

(If they didn’t show, enter 00 and go to 2.27)

If your blood sugars ever exceed 200mg/dL, did 0. No 1. Yes URT
2.26 | you receive any further medical assessment or

treatment?
297 How many times did you check hemoglobin? times | AHBT

) (If not checked, enter 00 and go to 2.30)

How much was the lowers hemoglobin level g/dl AHBL
2.28 . 0

during pregnancy? (gm%)
799 Did you receive any treatment for anemia during 0. No 1. Yes ANMT

) pregnancy?
(Review MCH-HB page-8)

2.30 | Did you undergo HIV testing? 0. No 1. Yes AHIV
2.31 | Did you undergo blood test for syphilis? 0. No 1. Yes ASYP
2.32 | Did you take a deworming tablet? 0. No 1. Yes ADEW
2.33 | How many months did you receive iron/folic acid months | AIFT

tablets?
2.34 | Did you take at least 2 tetanus toxoid injections? | 0. No I.Yes | ATTI
2.35 | Did you undergo examination for tuberculosis? 0. No 1.Yes | ATBC
2.36 | Did you take vitamin B1 tablets one month before | 0. No 1.Yes | AVTB

delivery?

Antenatal complications (Review MCH-HB page 10-11)

Did you have the following complications during the last pregnancy?
2.37 | Vaginal bleeding 0.No 1. Yes 99.Don’tknow | ACVB
2.38 | Convulsions or fits 0.No 1. Yes 99.Don’tknow | ACCV
2.39 | Severe headache with blurred vision 0.No1l.Yes 99.Don’tknow | ACHD
2.40 | Vomiting, Pain in epigastrium 0.No 1. Yes 99.Don’tknow | ACVM
2.41 | Severe abdominal pain 0.Nol.Yes 99.Don’tknow | ACAB
2.42 | Fever 0.No 1.Yes 99.Don’tknow | ACFV
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2.43 | Too weak to get out of bed 0.No 1.Yes 99.Don’tknow | ACWK

2.44 | Fastor difficult breathing 0.No 1. Yes 99.Don’t know | ACBR

2.45 | Puffiness of face and edema 0.No 1.Yes 99.Don’tknow | ACED

2.46 | Scanty of urine 0.No 1. Yes 99.Don’tknow | ACUR

2.47 | Reduced or no movement of fetus 0.No 1. Yes 99.Don’tknow | ACFM

2.48 | Other (Specify) ACOT

PART 3: Delivery care
Access to delivery care
(Review MCH-HB page 12-13)

3.1 | Date of delivery (Day/Month/Year) | DOL
I-Township or high | 6-Private hospital | DpPL
level hospital 7-Private clinic
2-Station hospital

Place of delive 3-Maternal Child 8-Home
3.2 (If answer is 8 ryO 0 3.6) Health center 9- Other (Specify)
'8 ' 4-Urban / Rural [ ]
health center
5-Sub-rural health
center
3.3 | Facility name DPLN
3.4 | How long did it take for you to travel from your Minutes | DTM
home to the place of delivery? (00-59)
» home delivery....00 Hours DTH
» admitted before labour............ 00
» If the mother was referred from another facility
other than where she gave birth, enter time
from home to the last facility.
3.5 | How many days did you stay at health facility? Days DDC
1-Health workers (Doctors/ | DPS
) ) ) nurse/ MW)
Who assisted you during delivery? 2-Auxiliary midwife
3.6 | (Ifansweris 1, go to 3.7. 3-Traditional birth attendant
If others, go to 3.8) 4-Family member
5-No one/self
6-Other (Specify)

3.7 | Did you undergo a caesarean section? 1-Yes 2-No CSC

3.8 | Sex of infant I-Male  2-Female ISEX

3.9 | Birth weight of infant/s BIW

(Record unavailable...99) Lb/ ke

Delivery care and Newborn care
(If the delivery was assisted by TBA, skip to 3.41)
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3.10 | Did you use disposable clean delivery kit | 0- No 1. Yes DCUT
for the delivery? 99. Don’t know
(If yes, skip to 3.17)
3.11 . 0. No 1. Yes DCUTA
Clean hands of the birth attendant 99 Don’t know
3.12 | Clean boiled razor blade/scissors to cut 0. No 1. Yes DCUTB
the umbilical cord 99. Don’t know
3.13 . . . - 0. No 1. Yes DCUTC
Boiled cord clip to tie the umbilical cord 99 Don’t know
3.14 0. No 1. Yes DCUTD
New or washed clothes to wrap the baby 99 Don’t know
3.15 0.No 1. Yes DCUTE
New or washed clothes for mother 99 Don’t know
3.16 | Did you deliver on the uncovered 0. No 1. Yes DCCP
99. Don’t know
ground?
If stillbirth, go to 3.22
3.17 | Was your infant dried immediately after | 0. No 1. Yes NCDR
. 99. Don’t know
birth?
3.18 | Was your baby put on your chest 0. No 1. Yes NCSS
skin-to-skin for more than an hour 99. Don’t know
immediately after delivery?
1-Within 30 minutes NCBF
. L . 2-After 30 minutes and
319 X\éﬁiré d1;1 you initiate breastfeeding after within 24 hours
h 3-After 24 hours
99- Don’t know
320 Did your baby wait for bathing at least 6 | 0. No I.Yes 99. | NCBT
' hours after birth? Don’t know
What did you think about the size of your | 1-Very small ISIZE
. ) . . 2-Small
(')
391 infant immediately after the delivery? 3-Average
4-Large
5-Larger than usual
Essential services for mother
(Please ask the woman and review MCH-HB page14-15)
What services did you receive after delivery?
3.22 | Check for temperature 0.No  1.Yes 99.Don’tknow | DCSM TP
3.23 Check for blood pressure 0. No 1.Yes  99.Don’tknow | DCSM_BP
3.24 | Check for anemia 0.No  1.Yes 99.Don’tknow | DCSM_AN
3.25 | Check for breast nipple 0. No 1. Yes  99.Don’tknow | DCSM BF
3.26 | Check for uterus 0.No  1.Yes 99.Don’tknow | DCSM_FH
327 | Check for perineum/lochia | 0. No 1.Yes  99.Don’tknow | DCSM _LC
3.28 | Check for vaginal healing | 0- No 1. Yes  99.Don’tknow | DCSM BL
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Essential services for baby
(Please ask the woman and review MCH-HB page18-19)

What services did your baby receive after delivery?
3.29 1-Health workers (Doctors/ | DCSI
Who checked the health status of the nurse/ MW)
infants at birth? 2-Aux1} 1ary m1dw1fe
, 3-Traditional birth attendant
(If answer is 1, go to 3.36. 4-Family member
If others, go to 3.39) 5-No one/self
6-Other (Specify)
1. Yes, it’s on the handbook.
3:30 Did the infant health status at birth 2. No, it’s not on the DCSLRC
recorded in Maternal and Child Health | handbook.
Handbook? 3. No, the handbook is not
available.
3.31 | Did that person check if your baby 0.No l.Yes 99.Don’t | DCSI BF
properly latch on the breast? know
Maternal complications during delivery
(Please ask the woman as well as review MCH-HB pagel4-15)
Immediately after delivery, did you have the following complications?
3.32 | Not in labor in 8 hours after 0.No 1.Yes 99.Don’tknow | MDC8
membrane rupture
3.33 | Labor pain continues for>12 hours | 0.No 1. Yes 99.Don’tknow | MDCI12
3.34 | Heavy bleeding after delivery (soaks | 0.No 1.Yes 99.Don’tknow | MDCBL
>3 pads within 25 minutes)
3.35 | Placenta not expelled one hour after | 0.No 1. Yes 99.Don’tknow | MDCEX
delivery
3.36 | Fever >38C 0.No 1.Yes 99.Don’tknow | MDCFV
3.37 | Perineal tear 0.No 1.Yes 99.Don’tknow | MDCPT
3.38 | Elevated diastolic blood pressure 0.No 1.Yes 99.Don’tknow | MDCBP
3.39 | Pallor 0.No 1.Yes 99.Don’tknow | MDCPL
3.40 | Other (Specify) MDCOT
Newborn’s complications at birth
(Please ask the woman as well as review MCH-HB page 18-19)
Immediately after birth, did your baby have the following complications?
3.41 | Very small baby 0.No 1.Yes 99.Don’tknow | IDCSM
3.42 | Difficult breathing 0.No 1.Yes 99.Don’tknow |IDCDF
3.43 | Abnormal heart rate 0.No 1.Yes 99.Don’tknow |IDCHR
3.44 | Prolapsed cord 0.No 1.Yes 99.Don’tknow |IDCCR
3.45 | Breech presentation 0.No 1.Yes 99.Don’tknow |IDCPR
3.46 | Stuck shoulders 0.No 1.Yes 99.Don’tknow | IDCST
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3.47 | Multiple birth 0.No 1.Yes 99.Don’tknow |IDCML
3.48 | Still birth 0.No 1.Yes 99.Don’tknow | IDCST
3.50 | Other (Specity) IDCST

PRT 4: Postnatal care (PNC) (stillbirth, abortion, and miscarriage cases are excluded)

Access to postnatal care
(Please ask the woman and review MCH-HB page 14-15)

4.1 | How many times did you receive Times PNC
PNC during your last delivery?
(If answer is not “0”, skip to 4.14)
4.2 | When was the first postnatal Hours FPMF
check-up? after
(Record not available...77) deliver
y
43 1-Health workers (Doctors/ nurse/ | FPMPS
After delivery, who checked on g/IZV) " it
. -Auxiliary midwife
your health for the first time 3-Traditional birth attendant
(If answer is 2 or 3 or 4, go to 4.23) 4-Family member
5-Other (Specify)
4.4 1-Both mother and baby FPWR
Who received the checkup? 2-Mother only
3-Baby only
4.5 1-Township or 6-Private FPMPL
high level hospital
hospital 7-Private
Where did you receive check-up for | 2-Station hospital | clinic
the first time after delivery? 3-MCH 8-Home
4- Urban/Rural 9- Other
health center (Specity)
5- Sub-RHC [ ]
4.6 | Facility name FPMPLN
How long did it take you to get to Minutes | FPMTM
4.7 | the place of check-up for the first (00-59)
time after delivery? Hours FPMTH
4.8 | When was the next postnatal Days SPM
check-up (2™ PNC) after 4.2? after
delivery
1-Health workers (Doctors/ nurse/ | SPMPS
Who checked the next postnatal g/[[\iv) " it
o ond -Auxiliary midwife
4.9 | check-up? (27 PNC) 3-Traditional birth attendant
4-Family member
5-Other (Specify)
4.10 | Who received the checkup? 1-Both mother and baby SPWR

2-Mother only
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3-Baby only

4.11 | When was the next postnatal Days TPM
check-up (3" PNC) after 4.8? after
(Record not available...77 delivery
Didn’t received PNC, fill “88”and
go to 4.23)
1-Health workers (Doctors/ nurse/ | TPMPS
Who checked the next postnatal g/[[\iv) " it
nd -Auxiliary midwife
4.12 | check-up? (37 PNC) 3-Traditi0rr}1/al birth attendant
4-Family member
5-Other (Specify)
1-Both mother and baby TPWR
4.13 | Who received the checkup? 2-Mother only
3-Baby only
4.14 | When was the next postnatal Weeks LPM
check-up (4th PNC) after 4.10? after
(Record not available...77 delivery
Didn’t received PNC, fill “88”and
go to 4.23)
1-Health workers (Doctors/ nurse/ | [ PMPS
Who checked the next postnatal g/[[\iv) " it
th -Auxiliary midwife
4.15 | check-up? (47 PNC) 3-Traditi0rr}1/al birth attendant
4-Family member
5-Other (Specify)
4.16 1-Both mother and baby LPWR
Who received the checkup? 2-Mother only
3-Baby only
4.17 | What are the reason for not 1-Lack of need for postnatal

completing 4 PNC?
(More than one answer)

care
2-Finical burden

3-Limited time

4-No one to accompany the
visit

5-Long waiting time at health
center

6 -Don’t know PNC schedule
7-Other (Specify)

Essential services for mother

(Do you receive the following services during postnatal period, 6 weeks after delivery?)
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4.18 | Blood pressure check 0.No 1.Yes 99.Don’tknow | PCSM-BP

4.19 | Vaginal bleeding check 0.No 1.Yes 99.Don’tknow | PCSM-BL

4.20 | Receive Vitamin B1 0.No 1.Yes 99.Don’tknow | PCSM-VB
supplementation

4.21 | Receive Vitamin A 0.No 1.Yes 99.Don’tknow | PCSM-VA
supplementation

4.22 | Received iron-folate tablets 0.No 1.Yes 99.Don’t know PCSM-IF

4.23 | Underwent family planning 0.No 1.Yes 99.Don’t know PCSM-FP
methods

Essential services for newborn

(Does your baby receive the following services during postnatal period, 6 weeks after

delivery?)

4.24 | Was your baby checked for 0.No 1.Yes 99.Don’tknow | PCSSI-BT
temperature?

4.25 | Access weight gain after 0.No 1.Yes 99.Don’tknow | PCSSI-BW
delivery

4.26 | Check for umbilical cord 0.No 1.Yes 99.Don’tknow | PCSSI-UC

4.27 | Check for jaundice 0.No 1.Yes 99.Don’tknow | PCSSI-J

4.28 | Did your baby receive BCG 0.No 1.Yes 99.Don’tknow | PCSSI-BCG
immunization after birth?

4.29 | Did your baby receive Hepatitis | 0. No 1. Yes 99. Don’tknow | PCSSI-HB
B immunization after birth?

Maternal complications within 6 weeks postpartum

(Please ask the woman and review MCH-HB page 14 and 15)

Did you have the following complications within 6 weeks postpartum?

4.30 | Increased vaginal bleeding 0.No 1.Yes 99.Don’tknow | MPCVB

4.31 | Severe headache with blurred 0.No 1.Yes 99.Don’tknow | MPCHD
vision

4.32 Fits 0.No 1.Yes 99.Don’tknow | MPCFT

4.33 | Fastor difficult breathing 0.No 1.Yes 99.Don’tknow | MPCDF

4.34 Fever 0.No 1.Yes 99.Don’tknow | MPCFV

4.35 | Too week to get out of bed 0.No 1.Yes 99.Don’tknow | MPCTW

4.36 Swelling, redness or tenderness of | 0.No 1. Yes 99. Don’t know | MPCNP
breast/nipple

4.37 Difficult micturition, incontinence/ | 0. No 1. Yes 99. Don’t know | MPCUR
dribbling of urine
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4.38 Increased pain or infection and 0.No 1.Yes 99.Don’tknow | MPCIF
swelling in the vaginal and perineal
area
4.39 | Foul smelling lochea/discharge 0.No 1.Yes 99.Don’tknow | MPCLC
4.40 | Elevated hypertension 0.No 1.Yes 99.Don’tknow | MPCBP
4.41 | Anemia/Dizziness 0.No 1.Yes 99.Don’tknow | MPCAN
4.42 | Feeling unhappy, crying easily 0.No 1.Yes 99.Don’tknow | MPCCR
4.43 | Vaginal bleeding for >4 weeks 0.No 1.Yes 99.Don’tknow | MPCB4
Other (Specify) MPCOT

Newborns’ complications within 6 weeks postpartum

Please ask mother as well as review MCH-HB page 18 and 19.

Did your infant/s have the following complications within 6 weeks postpartum?

4.44 | Difficult breathing 0.No 1.Yes 99.Don’tknow |IPCDF
4.45 | Indwelling of chest during 0.No 1.Yes 99.Don’tknow |IPCCH
breathing
4.46 | Fits 0.No 1.Yes 99.Don’tknow |IPCFT
4.47 | Stops breast feeding 0.No 1.Yes 99.Don’tknow | IPCBF
4.48 Fever 0.No 1.Yes 99.Don’tknow |IPCFV
4.49 Hypothermia/cold body 0.No 1.Yes 99.Don’tknow |IPCCL
4.50 Bleeding from umbilicus 0.No 1.Yes 99.Don’tknow | IPCUM
4.51 | Very small size of baby 0.No 1.Yes 99.Don’tknow |IPCSM
4.52 | Difficult breastfeeding (<5 times | 0.No 1. Yes 99. Don’tknow |IPCB5
in 24 hours)
4.53 | Pustules on the skin 0.No 1.Yes 99.Don’tknow |IPCSK
4.54 | Redness/Discharge of the 0.No 1.Yes 99.Don’tknow |IPCRD
umbilical stump
4.55 Discharge from the eye 0.No 1.Yes 99.Don’tknow | IPCEY
4.56 | Jaundice 0.No 1.Yes 99.Don’tknow |IPCJD
4.57 Weakness and pale 0.No 1.Yes 99.Don’tknow | IPCPL
4.58 | Other (Specify) IPCOT
PART 5: Knowledge on non-communicable diseases
51 Have you ever heard about the following word?
(Read each item and ask to answer yes/no/ don’t know.)
5.1.1 Hypertension 0-No 1-Yes 99.Don’t know | K1
5.1.2 | Diabetes 0-No 1-Yes 99.Don’t know | K2
5.1.3 | Coronary artery disease 0-No 1-Yes 99.Don’tknow | K3
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5.1.4 | Cancer 0-No 1-Yes 99.Don’tknow | K4
5.1.5 | Chronic respiratory disease 0-No 1-Yes 99.Don’t know | K5
5.1.6 | Anemia 0-No 1-Yes 99.Don’t know | K6
Hypertension
5.2.1 | Hypertension is a curative disease? 0-No 1-Yes 99.Don’tknow | HT1
5.2.2 | Elderly persons are more susceptible to 0-No 1-Yes 99.Don’tknow | HT2
hypertension than adults.
5.2.3 | If your blood-related relatives or family 0-No 1-Yes 99.Don’t know | HT3
members have hypertension, you are also
at risk of hypertension.
5.2.4 | Obese people are more at risk of 0-No 1-Yes 99.Don’tknow | HT4
hypertension than those who are not
obese.
5.2.5 | Smoking increases risk for having 0-No 1-Yes 99.Don’t know | HTS
hypertension.
5.2.6 | Consuming salty food increases risk for 0-No 1-Yes 99.Don’tknow | HT6
having hypertension.
5.2.7 | Common symptoms of hypertension are | 0-No 1-Yes 99.Don’t know | HT7
headache, dizziness, blurred
vision, nausea, vomiting, and weakness
of the limbs.
5.2.8 | Regular exercisers are less likely to have | 0-No 1-Yes 99.Don’t know | HTS
hypertension than those who do not
exercise
5.2.9 | Alcohol drinkers are at risk of having 0-No 1-Yes 99.Don’t know | HT9
hypertension.
5.2.10 | Blood pressure of 140/90 mmHg is 0-No 1-Yes 99.Don’t know | HT10
considered high.
Do you know the hazard of hypertension?
(Read each item and ask to answer
yes/no/ don’t know.)
5.2.11 | Stroke 0-No 1-Yes 99.Don’tknow | HT11
5.2.12 | Coronary hearty disease 0-No 1-Yes 99.Don’t know | HT12
5.2.13 | Heart attack 0-No 1-Yes 99.Don’tknow | HT13
5.2.14 | Loss of vision 0-No 1-Yes 99.Don’t know | HT14
5.2.15 | Kidney failure 0-No 1-Yes 99.Don’tknow | HT15
Diabetes
5.3.1 | Diabetes is a curative disease. 0-No 1-Yes 99.Don’t know | DM1
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5.3.2 | Elderly persons are more susceptible or 0-No 1-Yes 99.Don’t know | DM2
more likely to have diabetes than adults.
533 If your family members or blood-related | 0-No 1-Yes 99.Don’t know | DM3
relatives have diabetes, you are also at
risk of having diabetes.
5.3.4 | Obese people are more at risk of diabetes | 0-No 1-Yes 99.Don’t know | DM4
than those who are not obese.
5.3.5 | Regular exercisers are less likely to have | 0-No 1-Yes 99.Don’t know | DMS5
diabetes than those who do not exercise.
5.3.6 | Suspicious diabetes symptoms are 0-No 1-Yes 99.Don’t know | DM6
frequent urination and frequent
water drinking from thirst.
5.3.7 | Pregnant women are likely to have 0-No 1-Yes 99.Don’t know | DM7
diabetes.
5.3.8 | People who regularly eat sweet, fried, and | 0-No 1-Yes 99.Don’t know | DM8
fatty food are at risk of having diabetes.
Do you know the hazard of diabetes?
(Read each item and ask to answer
yes/no/ don’t know.)
5.3.9 | Loss of vision 0-No 1-Yes 99.Don’t know | DM9
5.3.10 | Kidney failure 0-No 1-Yes 99.Don’t know | DM10
5.3.11 | Heart failure 0-No 1-Yes 99.Don’tknow | DM11
5.3.12 | Stroke 0-No 1-Yes 99.Don’t know | DM12
5.3.13 | Delayed wound healing 0-No 1-Yes 99.Don’t know | DM13
5.3.14 | Hypertension 0-No 1-Yes 99.Don’t know | DM14
Anemia
5.4.1 | Iron deficiency can cause anemia 0-No 1-Yes 99.Don’tknow | ANEI1
5.4.2 | Anemia can be found in both male and 0-No 1-Yes 99.Don’t know | ANE2
female at any age
Symptoms of anemia are 0-No 1-Yes 99.Don’t know
5.4.3 | Pale skin, lips and nails 0-No 1-Yes 99.Don’t know | ANE3
5.4.4 | Feeling tired or weak 0-No 1-Yes 99.Don’tknow | ANE4
5.4.5 | Dizziness 0-No 1-Yes 99.Don’t know | ANES
5.4.6 | Shortness of breath 0-No 1-Yes 99.Don’tknow | ANE6
5.4.7 | Rapid heart beat 0-No 1-Yes 99.Don’tknow | ANE7
5.4.8 | If a pregnant woman has anemia, she can | 0-No 1-Yes 99.Don’t know | ANES

deliver a low birth weight baby

Foods rich in iron are
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5.4.9 | Green leafy vegetables 0-No 1-Yes 99.Don’t know | ANE9
5.4.10 | Beans, lentils and fish 0-No 1-Yes 99.Don’t know | ANEIO
5.4.11 | Red meat, poultry and fish 0-No 1-Yes 99.Don’tknow | ANEI11
5.4.12 | Eating vitamin C rich food along with 0-No 1-Yes 99.Don’t know | ANE12
vegetables and beans can help your body
to easily absorb iron
5.4.13 | Drinking tea and coffee after meal can 0-No 1-Yes 99.Don’tknow | ANE13
disturb the iron absorption
NCD
Choose which behavior risk factors
contribute to a person developing
non-communicable diseases? (Multiple
answers)
5.5.1 Tobacco use NCD1
552 Harmful use of alcohol NCD2
553 Unhealthy diet NCD3
554 Physical inactivity NCD4
5.5.5 | Women around the world are most likely | 1. HIV/AIDS NCD5
to die from (Read the choices to select the | 2. Heart disease
answer) 3. Road traffic accident
5.5.6 | The following is the good way to prevent | 1. Eat more salt NCD6
non-communicable diseases (Read the 2. Eat more sugar
choices to select the answer) 3. Eat more vegetables and
fruits
Nutrition
Please mention the groups of food you
know? (Multiple answers)
5.6.1 1- Carbohydrates (rice, wheat, | NUT1
corn, potato, sweet potato, oil
5.6.2 2- Protein (Meat, fish, prawn, | NUT2
different kinds of beans, egg,
milk and diary products)
5.6.3 3- Vegetables and fruits NUTS3
5.6.4 | Pregnant woman should not avoid certain | 0-No 1-Yes 99.Don’t know | NUT4
food such as beans, vegetables and meat
5.6.5 | Pregnant woman should eat more 0-No 1-Yes 99.Don’t know | NUTS5

especially second and third trimester

117




(28-35 weeks)

5.6.6 | If pregnant woman does not eat nutritious | 0-No 1-Yes 99.Don’t know | NUT6
food, she has risk of maternal and child
death
5.6.7 | Malnutrition during pregnancy can 0-No 1-Yes 99.Don’tknow | NUT7
contribute to low birth weight and
preterm delivery
5.6.8 | Malnutrition during pregnancy can 0-No 1-Yes 99.Don’tknow | NUT8
contribute to miscarriage and stillbirth
Part 6: Health education
6.1 Did you receive health education | 0-No 1-Yes HEI1
sessions in the last pregnancy?
6.2 What kind of health education did you | 1. Maternal and neonatal care | HE2
receive in the last pregnancy? (More | 2. Nutrition
than one answer) 3. NCDs
4. Other (Specify)
6.3 What are the content of the health HE3
education?
6.4 How many times did your receive the | ........... times HE4
health education in the last pregnancy?
6.5 Who gave your health education? 1. Midwife HES
2.PHS 2
3. Other (Specify)
6.6 Where did you receive heath education? | 1. Health center HE6
2. Home
3. Community center
4. Other (Specify)
6.7 Did the health education help you for | 0-No 1-Yes HE7
your health and pregnancy?
6.8 What kind of health education | 1. Maternal and neonatal care | HES
information is helpful? 2. Nutrition
(Multiple choice) 3. NCDs
4. Other (Specify)
6.9 What is your opinion on the health | 1.Very good HE9
education? 2. Good
3. Fair
4. Not very bad
5. Bad
6.10 | What is your opinion on receiving | 1.Very good HE10
health education on NCDs during | 2. Good
pregnancy and postpartum period? 3. Fair
4. Not very bad
5. Bad
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Part 7: Continuum of Care card (CoC card): Field worker can show the sample of CoC card.

7.1 Did you receive CoC card in the last | 0. No 1. Yes CcC
pregnancy?
If No, end the interview
7.2 When did you receive the CoC card? Weeks CCT
7.3 If you get pregnant again, will you want | 0. No 1. Yes CCPRF
to use CoC card again?
7.4 What is the meaning of the star? On time visit......1 CCGL
(Field worker judges the answer based | Other............... 2
on the response)
7.5 Did the CoC card motivate you to go to | 0. No 1. Yes CCMV
the facility on schedule?
7.6 Did health worker encourage you to go | 0. No 1. Yes CCEHW
to the facility on schedule?
7.7 Did the CoC card help you to receive | 0. No 1. Yes CCRES
essential services?
7.8 Did the CoC card help you to prepare | 0. No 1. Yes CCPPD
for delivery?
7.9 Did the CoC card help you to ask for | 0. No 1. Yes CCFSP
your family support?
7.10 Did the CoC card help you to notice if | 0. No 1. Yes CCDGS
you have danger sign or not?
7.11 Currently do you have the CoC card for | 0. No 1. Yes CCAVL
the last pregnancy?
If Yes in 7.10, continue to answer 7.11. (Please check her CoC card)
If No in 7.10, end the interview.
7.12 | ANC1 0. No 1. Yes CCANCI1
7.13 ANC2 0. No 1. Yes CCANC2
7.14 | ANC3 0. No 1. Yes CCANC3
7.15 ANC4 0. No 1. Yes CCANC4
7.16 | Delivery 0. No 1. Yes CCSD
7.17 PNCI1 for mother 0. No 1. Yes CCPNCM
1
7.18 PNCI1 for infant 0. No 1. Yes CCPNCI1
7.19 PNC2 for mother 0. No 1. Yes CCPNCM
2
7.20 PNC?2 for infant 0. No 1. Yes CCPNCI2
7.21 PNC3 for mother 0. No 1. Yes CCPNCM
3
7.22 PNC3 for infant 0. No 1. Yes CCPNCI3
7.23 PNC4 for mother 0. No 1. Yes CCPNCM
4
7.24 PNC4 for infant 0. No 1. Yes CCPNCI4
7.25 Health education on CoC 0. No 1. Yes CCCOC
7.26 Health education on NCDs and nutrition | 0. No 1. Yes CCNCDI1
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1 (before 28 weeks)

7.27 Health education on NCDs and nutrition | 0. No 1. Yes CCNCD2
2 (28-31 weeks)
7.28 Health education on NCDs and nutrition | 0. No 1. Yes CCNCD3
3 (32-36 weeks)
7.29 Health education on NCDs and nutrition | 0. No 1. Yes CCNCD4
4 (6 weeks after delivery)
7.30 Blood pressure 1 0. No 1. Yes CCBP1
7.31 Blood pressure 2 0. No 1. Yes CCBP2
7.32 Blood pressure 3 0. No 1. Yes CCBP3
7.33 Blood pressure 4 0. No 1. Yes CCBP4
7.34 Blood pressure 5 0. No 1. Yes CCBP5
7.35 Blood pressure 6 0. No 1. Yes CCBP6
7.36 Blood pressure 7 0. No 1. Yes CCBP7
7.37 Blood pressure 8 0. No 1. Yes CCBPS
7.38 Blood pressure 9 0. No 1. Yes CCBP9
7.39 Body weight 1 0. No 1. Yes CCWTI
7.40 Body weight 2 0. No 1. Yes CCWT2
7.41 Body weight 3 0. No 1. Yes CCWT3
7.42 Body weight 4 0. No 1. Yes CCWT4
7.43 Urine test 1 0. No 1. Yes CCUT1
7.44 Urine test 2 0. No 1. Yes CCUT2
7.45 Urine test 3 0. No 1. Yes CCUT3
7.46 | Urine test 4 0. No 1. Yes CCUT4
7.47 Blood sugar 1 0. No 1. Yes CCBS1
7.48 Blood sugar 2 0. No 1. Yes CCBS2
7.49 Hemoglobin 1 0. No 1. Yes CCHBI
7.50 Hemoglobin 2 0. No 1. Yes CCHB2
7.51 Tetanus toxoid 1 0. No 1. Yes CCTT1
7.52 Tetanus toxoid 2 0. No 1. Yes CCTT2
7.53 Danger sign mother 1 0. No 1. Yes CCDSM1
7.54 Danger sign mother 2 0. No 1. Yes CCDSM2
7.55 Danger sign mother 3 0. No 1. Yes CCDSM3
7.56 Danger sign mother 4 0. No 1. Yes CCDSM4
7.57 | Danger sign mother 5 0. No 1. Yes CCDSM5
7.58 Danger sign mother 6 0. No 1. Yes CCDSM6
7.59 Danger sign mother 7 0. No 1. Yes CCDSM7
7.60 Danger sign mother 8 0. No 1. Yes CCDSM8
7.61 Danger sign mother 9 0. No 1. Yes CCDSM9
7.62 Danger sign infant 1 0. No 1. Yes CCDSI1
7.63 Danger sign infant 2 0. No 1. Yes CCDSI2
7.64 Danger sign infant 3 0. No 1. Yes CCDSI3
7.65 Danger sign infant 4 0. No 1. Yes CCDSI4
7.66 How did you feel when you receive a | 1.Very good CCGHP
star? 2. Good
3. Fair

4. Not very bad

5. Bad
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Part 8: Anthropometric measurement

Maternal current weight (with cloth). KG
8.1 . . .

(Specify to two decimal points)
2.2 Maternal weight with a baby in her arms. BKG

(Specify to two decimal points)

End of survey form. Thank the mother for her time.
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Appendix 11. Follow-up questionnaire (Burmese)
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Appendix 12. Ethical approval from the University of Tokyo (Japanese)

(B

| FEES 11498

#E  2017402508H
g E U= % ié %u %
g

i HE D E
imi%ﬁ%ﬁ%%%ﬂ ﬂ EFME B

BEEEREARK

RERAFARLREFRPRT - EFHHEZER
EF - BRSNRMEZAS

BEEREOH I OVWTOBEERRETROES YBMN-LET,

C

HMRRESR v/7—lbﬁéﬁ¥ﬁﬁﬁﬁ77wﬁﬁ&0&hﬁ 1281+ B IR MR ER
FYEXOHAICHT 555 R 2 —EAEALLRAR

EER/R WRDBT S OFHFETERRETS DXREHETSH OFXFEBLEW
Oz Ly OBRREEOIRYAL

<FMEH>
WEFRRDFH R EE
EAEIG <R >
(BEEH) OMRICET HERE
Oz ofth ( )

ol

BEE2EE FEA  BE0IF02A068)
FERD | Oagms ®ER . EE £ A A

EREES LU
A - &HF

e

HREFEE #5 T& K

KEDH S -FARICEHT SBEFRICOVTLREDOESYRELEL-OTEAMNLETS,
HREZESTOEERBRRENRRBLLGYELLZOT, HROREEZHFTNLET,

BwmE 2017402508
BEALORE

D
RRAZREREZRFEH - EFBER
BE AF (QEEK)

145



Appendix 13. Ethical approval from the Department of Medical Research, Myanmar
(English)

The Government of the Republic of the Union of Myanmar
Ministry of Health and Sports
Department of Medical Research

No. 5, Ziwaka Road, Dagon Township, Yangon 11191
Tel : 95-1-375447, 95-1-375457, 95-1-375459 Fax : 95-1-251514

ERC Number: 001117

Approval Number: Ethics/DMR/2017/051

Date of Approval: 29 March, 2017 (valid up to 28 March, 2018)

Project Title: Integrating services for non-communicable diseases in

continuum of care for mothers and children in Myanmar

Principal Investigator: Dr. Moe Moe Thandar, Dr. Keiko Nanishi, University of Tokyo
Prof. Hla Hla Win, University of Medicine (1), Yangon

Documents Accepted:
1. Ethical Proposal Form Version Dated 24 March, 2017
Full Proposal Protocol Version Dated 24 March, 2017
Proposal Summary Version Dated 24 March, 2017
Agreement to comply with ethical guideline Dated 24 March, 2017
Informed Consent Form (English & Myanmar) Version Dated 24 March, 2017
Questionnaires (English & Myanmar) Version Dated 24 March, 2017
Request for permission for the study Version Dated 24 March, 2017
Approval from Ethics Committee, University of Tokyo Dated 8 March, 2017
Investigators’ CV Dated 24 March, 2017

T B Sl bl g

The Ethics Review Committee on Medical Research Involving Human Subjects, Department
of Medical Research, Ministry of Health and Sports approves to conduct the proposed
research project as it is in full compliance with the Declaration of Helsinki, Council for
International Organizations of Medical Sciences guidelines and International Conference on
Harmonisation in Good Clinical Practice guidelines.

Prof. Pe Thet Khin
Chairperson
Ethics Review Committee
Department of Medical Research

IORG Number: IORG0007357 FWA Number: FWA00018816 IRB Number: IRB00008835
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