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Abstract

Background: Health systems in many countries do not adequately address non-communicable diseases (NCDs)
during pregnancy, especially in low- and middle-income countries. In Myanmar, most studies on NCDs have
investigated risk factors and prevalence of NCDs in the general population. This study aimed to assess the level of
knowledge of common NCDs and nutritional need during pregnancy and to identify the factors associated with
such knowledge, in three townships of Ayeyarwaddy region in Myanmar.

Methods: A cross-sectional study was conducted among pregnant women aged between 18 and 49 years. We
interviewed 630 pregnant women by using a pretested structured questionnaire. Knowledge questionnaire had five
categories: general knowledge in NCDs, hypertension, diabetes, anemia, and nutritional need during pregnancy.
Knowledge scores ranged from 0 to 56. We used Bloom'’s cut-off point to classify the knowledge into three levels:
low level as 59% or below (0-33 scores), moderate level as 60-80% (34-49 scores), and high level as 80-100% (50—
56 scores). We conducted multiple linear regression analyses to find the association between different exposure
variables (behavioral risk factors, pre-existing NCDs in pregnant women, and family history of NCDs) and knowledge
on common NCDs and nutritional need during pregnancy adjusted for socioeconomic factors.

Results: Among pregnant women, 64.8% had moderate level of knowledge, 22.7% had low level, and only 12.5%
had high level. The mean knowledge scores were 39.6 (standard deviation 10.2). Pregnant women with the
following factors were more likely to have higher knowledge: their belonging to the second, middle, and fourth
quintiles of wealth index and their family members’ status of having some kind of NCDs.

Conclusions: Majority of pregnant women had low to moderate level of knowledge on common NCDs and
nutritional need during pregnancy. Wealth and family history of NCDs were significantly associated with their
knowledge. Prevention and promotion of NCDs should be integrated in maternal and child health programs and
should emphasize for the pregnant women who are in the poorest or richest wealth quintiles and who do not
have family history of NCDs.

Keywords: Non-communicable disease, Nutrition, Knowledge, Pregnant women, Myanmar

* Correspondence: mjimba@m.u-tokyo.ac,jp

'Department of Community and Global Health, Graduate School of
Medicine, The University of Tokyo, Tokyo, Japan

Full list of author information is available at the end of the article

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s41182-019-0137-x&domain=pdf
mailto:mjimba@m.u-tokyo.ac.jp
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

Thandar et al. Tropical Medicine and Health (2019) 47:12

Background

Indirect causes of maternal death are becoming promin-
ent and accounting for more than a quarter of maternal
deaths worldwide [1]. Indirect causes include deaths due
to communicable diseases, non-communicable diseases
(NCDs), and other indirect causes such as accidents [2,
3]. Emphasis has been placed on communicable disease
during pregnancy such as prevention and control of
malaria among pregnant women. However, health sys-
tems in many countries do not adequately address NCDs
during pregnancy, especially in low- and middle-income
countries (LMIC).

Important NCDs during pregnancy include a large
number of different medical conditions. They are cardio-
vascular diseases such as hypertension, endocrine, or
metabolic diseases such as diabetes, hematological dis-
eases such as anemia, mental illness such as depression,
and neoplasm [4]. NCDs during pregnancy have a sig-
nificant adverse effect on maternal health and pregnancy
outcomes. Hypertension, diabetes, anemia, obesity, over-
weight, and undernourishment during pregnancy are
linked to hemorrhage, pre-eclampsia, stillbirth, low birth
weight, preterm birth, congenital malformation, and ma-
ternal and neonatal mortality [5-8].

Non-communicable diseases are increasingly affecting
LMIC, and about 78% of NCD-related deaths occurred
in LMIC [9]. Myanmar is one of the LMIC in Southeast
Asia (SEA) with the lowest life expectancy and the
second-highest rate of maternal and child mortality [10-
13]. To reduce maternal and child mortality, Myanmar
placed a lot of inputs in Maternal and Child Health
(MCH) services in both urban and rural areas [14]. The
core elements of MCH services in Myanmar are preg-
nancy, delivery, postnatal, and newborn care; birth spa-
cing and family planning; miscarriage and post-abortion
care; adolescent and youth reproductive health; and
screening and treatment of sexually transmitted infec-
tions and cervical cancer [15].

In 2014, the World Health Organization (WHO) esti-
mated that NCDs account for 59% of deaths in Myanmar
[16]. In Myanmar, 27% of maternal deaths in 2016 were
due to indirect causes [17]. According to 2014 WHO
STEPS survey in Myanmar, women were at higher risk of
NCDs than men as a result of low consumption of fruits
and vegetables, insufficient physical activity, overweight
and obesity, high blood pressure, high blood sugar, and
raised blood cholesterol [18]. Myanmar Demographic and
Health Survey (DHS) also reported that 47% of women
aged between 15 and 49 years were anemic in 2015 [19].
Myanmar is now prioritizing NCDs in its National Health
Plan and started to expend Package of Essential
Non-communicable Diseases Intervention (PEN) for
treatment and referral of NCDs in the primary health care
[20, 21].
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Most studies on NCDs have focused on risk factors and
prevalence of NCDs among general population in
Myanmar [22-26]. Limited studies are available on know-
ledge on common NCDs and nutritional need during
pregnancy among women in Myanmar. This study aimed
to assess the level of knowledge of common NCDs and
nutritional need during pregnancy and to identify the fac-
tors associated with such knowledge among women in
three townships of Ayeyarwaddy region in Myanmar.

Methods

Study design and setting

We conducted this cross-sectional study as a baseline
study of a cluster randomized controlled trial (RCT).
This cluster RCT has two objectives: the first one is to
test the effect of a continuum of care (CoC) card on
mothers’ utilization of CoC services, and the second one
is to test if integration of health education on common
NCDs and nutritional need during pregnancy in ante-
natal and postnatal care services could increase mothers’
knowledge on common NCDs and nutritional need dur-
ing pregnancy [27]. The unit of randomization is pri-
mary health center, particularly MCH Center in urban
area and Rural Health Center (RHC) in rural area. We
conducted this study in Pantanaw, Wakema, and Ingapu
townships in the Ayeyarwaddy region of Myanmar.
These three townships are located in predominantly
rural area. We included all health centers in both rural
and urban areas, 3 MCH centers and 29 RHCs.

Participants

The eligible participants were pregnant women who re-
ceived the antenatal care (ANC) from health centers. In-
clusion criteria were pregnant women who aged between
18 and 49years and were between 12 and 20 weeks of
pregnancy when they received the first ANC. We excluded
pregnant women if they received ANC more than once by
the time of recruitment, because we would like to know if
the CoC card could encourage them to receive follow-up
visits. We also excluded pregnant women who were mi-
grants or mobile populations. In this study, we defined mi-
grant as residents for more than 6 months and less than
1 year and mobile population as residents for less than
6 months in a specific area, according to Myanmar Popu-
lation and Housing Census, 2015 [28].

Sample size

We calculated the sample size for the cluster RCT
based on a formative study on CoC completion
among mothers in two townships of Myanmar in
2015. By using an intraclass correlation coefficient of
0.2, the confidence interval (CI) of 95%, the power of
90%, and potential attrition of 15%, we estimated 640
pregnant women would be required.
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Sampling procedure

We used a multi-stage sampling process. First, we pur-
posely selected Ayeyarwaddy region as it was one of the
top three regions in terms of maternal mortality in
Myanmar [29]. Ayeyarwaddy region consists of six dis-
tricts, which in turn are composed of 33 townships [30].
Second, we purposely selected Pantanaw township from
Maubin district, Wakema township from Myaungmya dis-
trict, and Ingapu township from Hinthada district because
they have similar sociodemographic background. Finally,
we included all health centers in three townships and ob-
tained the list of pregnant women who received ANC in
all health centers. Of 1384 eligible pregnant women, 804
met inclusion criteria. We visited their households and re-
cruited 630 pregnant women (222 from Pantanaw, 172
from Wakema, and 236 from Ingapu townships) in the
baseline study. The response rate was 78.4% as 174 preg-
nant women were absent at the time of recruitment.

Study instrument

We developed a structured questionnaire based on rele-
vant previous studies [31-37]. We first developed the
questionnaire in English, made a forward translation into
Burmese, and back-translated it into English. The ques-
tionnaire included socioeconomic information, behav-
joral risk factors for NCDs, history of NCDs in pregnant
women, family history of NCDs, and knowledge on com-
mon NCDs and nutritional need during pregnancy. Be-
fore the survey, we conducted pretests with 30 women
to improve the readability and to validate the content of
questionnaire. The Cronbach’s alpha of the knowledge
questions in this study was 0.85.

Socioeconomic information included age, education,
occupation, ethnicity and religion, and wealth index. We
measured wealth index by using a household asset index.
To calculate an asset index, we conducted a principal
component analysis by using information on water
source, electricity source, toilet type, and household as-
sets including radio, television, computer, mobile tele-
phone, fridge, car, motorbike, bicycle, washing machine,
and gas or electric cooker.

Behavioral risk factors included their smoking, betel
chewing, and alcohol drinking during pregnancy and
also their family members’ smoking status during their
pregnancy. For history of NCDs in pregnant women, we
asked if they were ever diagnosed with hypertension,
cardiovascular disease, diabetes, cancer, and chronic re-
spiratory diseases before pregnancy. For their family his-
tory of NCDs, we asked them if their blood-related
family members had above diseases.

We developed knowledge questions by mainly consid-
ering three common NCDs (hypertension, diabetes, and
anemia) and nutrition need during pregnancy. Know-
ledge questions composed of five categories: (1) general
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knowledge in NCDs, (2) hypertension, (3) diabetes, (4)
anemia, and (5) nutritional need during pregnancy. Gen-
eral 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, we assessed
their knowledge about their causes, symptoms, preven-
tions, treatments, and complications. For nutritional
need during pregnancy, we asked their knowledge about
the food groups, recommended food intake, and compli-
cations of undernourishment during pregnancy. We
used close-ended questions with predefined choices, for
example, “Is hypertension a curative disease” with re-
sponse choices of “Yes,” “No,” and “Do not know.” We
scored 1 for each correct answer and O for each incor-
rect or “Do not know” answer. Therefore, the knowledge
score for 56 questions ranged from 0 to 56.

Variables

The dependent variable was pregnant women’s know-
ledge scores on common NCDs and nutritional need
during pregnancy. The independent variables were 1)
socio-economic characteristics, 2) behavioral risk factors
for NCDs, 3) pre-existing NCDs in pregnant women and
4) family history of NCDs.

We asked the highest education they completed and
categorized education level as follows: (1) no education
(those who did not go to school, (2) primary school, (3)
middle school, and (4) high school or university. We cat-
egorized the ethnicity as Bamar and others (Kachin,
Kayin, and Muslim) and the religion as Buddhist and
others (Christian and Islam). We divided the household
asset index into five quintiles of wealth index: (1) the
lowest quintile, (2) the second quintile, (3) the middle
quintile, (4) the fourth quintile, and (5) the highest quin-
tile. For behavioral risk factors, we considered as “pres-
ence” if they reported any risk factor. For NCDs, we
considered as “presence” if they reported any kind of
NCDs. Similarly, we considered as “presence” for family
history of NCDs if they reported any kind of NCDs in
their family members.

Data collection

We conducted face-to-face interviews in May and June
2017. We collected data with android mobile devices by
using Open Data Kit technology developed by the re-
searchers at the University of Washington’s Department
of Computer Science and Engineering.

Data analysis

We used descriptive statistics to present the exposure
variables and the accuracy rate for each knowledge ques-
tion. We used Bloom’s cut-off point to classify the know-
ledge into three levels as follows: low level as 59% or
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below (0—33 scores), moderate level as 60—-80% (34—49
scores), and high level as 80-100% (50-56 scores) [38—
41]. We performed simple and multiple linear regression
analyses by using the variables that were found to be as-
sociated with NCD-related knowledge in previous stud-
ies [36, 42—-45]. In model 1, we included behavioral risk
factors and socioeconomic characteristics. In model 2,
we included the pre-existing NCDs in pregnant women
and socioeconomic characteristics. In model 3, we in-
cluded family history of NCDs and socioeconomic char-
acteristics. In the final model, we included behavioral
risk factors, pre-existing NCDs in pregnant women, and
family history of NCDs adjusting for socioeconomic
characteristics. We set the level of significance at p <
0.05. We used STATA 13.1 (StataCorp LP, College Sta-
tion, TX, USA) for all data analysis.

Results
Table 1 shows the socioeconomic characteristics of par-
ticipants. Of the 630 pregnant women, 53.5% were aged
between 20 and 29years, 47.5% completed primary
school, and 45.4% were housewives. Majority of them
were Bamar ethnicity (66.8%) and Buddhist (93.5%).
Table 2 shows medical history of pregnant women.
Among 630 pregnant women, 12 of them smoked, 86
women had betel chewing habit, and 8 women reported
alcohol drinking during the pregnancy. In addition, 274
women (43.5%) reported that someone in their family
was smoking during the pregnancy. Hypertension was
the most common reported disease among them (6.7%)
and in their blood-related family members (35.1%).
Among women who reported any kind of NCDs (n =
96), the rate was the highest in the lowest quintile
(30.2%) followed by the highest quintile (24.0%) (Fig. 1).
Table 3 shows the accuracy rate of response to each
knowledge question. The accuracy rate for the question,
“The most common cause of death among women around
the world”, was the lowest (16.2%) among all the ques-
tions. Regarding the risk factors for NCDs, the accuracy
rate for tobacco use, harmful alcohol consumption, and
physical inactivity was less than 40%. Few pregnant
women knew that hypertension and diabetes were not
curable (accuracy rate of 19.4% in hypertension and 28.3%
in diabetes). The well-known risk factors for hypertension
were old age (80.0%), obesity (83.2%), consuming salty
food (95.7%), and alcohol drinking (77.5%) while less
well-known risk factors were family history of hyperten-
sion (55.6%) and smoking (56.0%). Similarly, the
well-known risk factors for diabetes were old age (78.7%),
obesity (83.4%), and consuming sweet, fried, and fatty food
(92.5%) while less well-known risk factors for diabetes
were family history of diabetes (60.5%) and pregnancy
(51.4%). In terms of anemia, pregnant women exhibited a
satisfactory understanding of the causes, symptoms, and
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Table 1 Socio-economic characteristics of pregnant women

(n=1630)
Number Percent

Age (years)

18-19 49 78

20-29 337 535

30-39 220 349

40-49 24 38
Education

No schooling 44 7.0

Primary school completed 299 475

Middle school completed 142 225

High school completed or graduated 145 231
Occupation

Housewife 286 454

Farmer 135 214

Others 209 332
Ethnic

Bamar 421 66.8

Others 209 332
Religion

Buddhist 589 935

Others 41 6.5
Gravida

Primigravida 279 443

Multigravida 351 557
Wealth index

Lowest quintile 126 20.0

Second quintile 127 20.2

Middle quintile 131 20.8

Fourth quintile 122 194

Highest quintile 124 19.7

complications of anemia (accuracy rates from 78.4 to
94.3%) and iron-rich food for anemia prevention
(more than 80%). However, about 60% of them knew
that vitamin C enhance the iron absorption and about
53% knew that caffeine in tea or coffee disturb the
iron absorption. Regarding nutritional need during
pregnancy, more than 90% of them knew that they
should not abstain food during pregnancy, they
should eat more especially in the second and third
trimesters, and they should eat nutritious food to pre-
vent adverse pregnancy outcomes. However, they did
not know about three major food groups (accuracy
rate of 20.8% in carbohydrates, 40.0% in protein, and
50.6% in vitamins and minerals).

Table 4 shows the distribution of knowledge levels
among pregnant women. Among them, 64.8% had



Thandar et al. Tropical Medicine and Health (2019) 47:12

Table 2 Medical history of pregnant women (n = 630)

Number Percent
Behavioral risk factors
Smoking 12 1.9
Betel chewing 86 13.7
Alcohol drinking 8 13
Smoking in family members 274 435
Pre-existing NCDs in pregnant women
Hypertension 42 6.7
Diabetes 4 06
Cardiovascular diseases 39 6.2
Cancer 1 0.2
COPD 25 40
Family history of NCDs
Hypertension 221 351
Diabetes 102 16.2
Cardiovascular diseases 97 154
Cancer 71 1.3
COPD 103 164

moderate level of knowledge, 22.7% had low level of
knowledge, and only 12.5% had high level of know-
ledge. The mean knowledge score was 39.6 (standard
deviation 10.2).

Table 5 demonstrates the results of simple and mul-
tiple linear regression analyses. Age, education, wealth
index, and family history of NCDs were associated
with knowledge in simple linear regression. According
to the final multiple linear regression model, only
wealth index and family history of NCDs were associ-
ated with their knowledge. Women belonging to the
second (B=3.5, p=0.007), middle (B=3.5, p=0.08),
and fourth (B=3.2, p=0.019) quintiles of wealth
index had higher knowledge than the lowest quintile.
Women whose family member had some kind of
NCDs had higher knowledge (B=1.8, p=0.028) com-
pared to the referenced group.
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Discussion

In this study, the majority of pregnant women had low
to moderate level of knowledge on common NCDs and
nutritional need during pregnancy. Factors associated
with their knowledge scores were wealth index and fam-
ily history of NCDs.

About 85% of pregnant women in this study had low
to moderate level of knowledge on common NCDs and
nutritional need during pregnancy. Regarding behavioral
risk factors for NCDs, less than 40% of them did not
know that smoking, harmful alcohol consumption, and
physical inactivity were their risk factors for NCDs. Ma-
jority of pregnant women in this study came from rural
areas, and they did not notice that smoking and alcohol
consumption as risk factors because these were common
in their society. Therefore, among behavioral risk factors
for NCDs, smoking and alcohol consumption were the
most commonly reported behavioral risk factors in rural
Myanmar [23].

Regarding hypertension and diabetes, about one fifth
of them thought that hypertension and diabetes were
curable. This finding was different from the study done
among Karen ethnic high school students in
Thai-Myanmar border area. In that study, more than
two thirds of students realized that hypertension was
not curable and about 30% of them recognized diabetes
as incurable disease [31]. Majority of pregnant women
knew that old age, obesity, and salty or sweet, fried, and
fatty food were risk factors for hypertension and dia-
betes. However, only half of them knew that family his-
tory was risk factor for both diseases. Previous studies
showed that family history was less recognized as one of
the causes of hypertension [46, 47].

The accuracy rates for the questions about anemia and
nutritional need during pregnancy were high compared
to those in general knowledge in NCDs, hypertension,
and diabetes. Majority of pregnant women knew the
causes, symptoms, and complications of anemia;
iron-rich food; and complications of malnutrition during
pregnancy. This may be because anemia and nutrition

“No NCDs (n=534) & Pre-existing NCDs (n=96)
30.2
24.0
204 223 202
18.2 188 : 18.9
14.6
12.5
Lowest Second Middle Fourth Highest
Fig. 1 Prevalence of pre-existing NCDs among pregnant women with different wealth quintiles (n = 630)
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Table 3 Accuracy rate of response to each knowledge question
Number Percent
General knowledge in NCDs
Behavior risk factors for developing non-communicable diseases
Tobacco use 235 373
Harmful alcohol consumption 244 38.7
Unhealthy diet 426 67.6
Physical inactivity 251 398
The most common cause of death among women around the world
Cardiovascular disease 102 16.2
The good way to prevent non-communicable diseases
Eating more fruits and vegetables 540 85.7
Hypertension
Hypertension is a curative disease. 122 194
Blood pressure of 140/90 mmHg is considered high. 441 70.0
Common symptoms of hypertension are headache, dizziness, blurred vision, nausea, vomiting, and fainting attack. 540 85.7
Elderly persons are more susceptible to hypertension than adults. 504 80.0
If your blood-related relatives or family members have hypertension, you are also at risk of hypertension. 350 556
Obese people are more at risk of hypertension than those who are not obese. 524 83.2
Smoking increases risk for having hypertension. 353 56.0
Consuming salty food increases risk for having hypertension. 603 95.7
Alcohol drinkers are at risk of having hypertension. 488 775
Regular exercisers are less likely to have hypertension than those who do not exercise 507 80.5
Complications of hypertension
Stroke 495 786
Coronary artery disease 446 70.8
Heart failure 447 71.0
Blindness 397 63.0
Renal failure 366 58.1
Diabetes
Diabetes is a curative disease. 178 283
Suspicious diabetes symptoms are frequent urination and frequent water drinking from thirst. 471 74.8
Elderly persons are more susceptible or more likely to have diabetes than adults. 496 787
If your blood-related relatives have diabetes, you are also at risk of having diabetes. 381 60.5
Obese people are more at risk of diabetes than those who are not obese. 519 824
Pregnant women are likely to have diabetes. 324 514
People who regularly eat sweet, fried, and fatty food are at risk of having diabetes. 583 925
Regular exercisers are less likely to have diabetes than those who do not exercise. 496 787
Complications of diabetes
Blindness 427 67.8
Renal failure 429 68.1
Heart failure 411 65.2
Stroke 434 689
Delay ulcer healing 531 843
Hypertension 476 756
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Table 3 Accuracy rate of response to each knowledge question (Continued)

Number Percent
Anemia
Iron deficiency can cause anemia. 494 784
Anemia can be found in both male and female at any age. 569 90.3
If a pregnant woman has anemia, she can deliver a low birth weight baby. 517 82.1
Symptoms of anemia
Paleness on skin, eye and lips 561 89.1
Weakness 586 930
Headache 594 943
Shortness of breath 571 90.6
Rapid heart rate 551 87.5
Iron-rich food
Leafy green vegetables 549 87.1
Beans and peas 532 84.4
Meat and fish 523 830
Eating vitamin C-rich food along with vegetables and beans can help your body to easily absorb iron. 380 60.3
Drinking tea and coffee after meal can disturb the iron absorption. 331 525
Nutrition
Please mention three food groups
Carbohydrates 131 20.8
Proteins 252 40.0
Vitamins and minerals 319 506
Pregnant woman should not avoid certain food such as beans, vegetables and meat. 609 96.7
Pregnant woman should eat more especially second (13-27 weeks) and third trimester (28-36 weeks). 595 944
If pregnant woman does not eat nutritious food, she has risk of maternal and child death. 603 95.7
Malnutrition during pregnancy can contribute to low birth weight and preterm delivery 606 96.2
Malnutrition during pregnancy can contribute to miscarriage and stillbirth 591 93.8

education has been provided during ANC visits in
Myanmar [15] while other NCD-related health educa-
tion was not compulsorily provided to them.

Wealth index was associated with their knowledge scores.
Pregnant women belonging to the second, middle, and
fourth quintiles of wealth index had higher knowledge scores
compared to those in the lowest and highest quintiles. The
poorest and the richest have the risky health behaviors such
as stress, unbalance diet, and physical inactivity [48—50]. In
this study, the rates of pre-existing NCDs among pregnant
women were higher in the lowest and highest quintiles com-
pared to the three middle quintiles. This may be due to

Table 4 Distribution of level of knowledge (n=630)

Level Number Percent
Low (0-33 scores) 143 227
Moderate (34-49 scores) 408 64.8
High (50-56 scores) 79 125

Minimum = 0, maximum = 56, mean = 39.6, SD =10.2

concentration of risky behaviors and lower knowledge
among the poorest and the richest.

Furthermore, having family history of NCDs was asso-
ciated with the pregnant women’s higher knowledge
scores. This may be due to their involvement in family
members’ NCD management. Family members of dia-
betes mellitus patients, for example, had higher know-
ledge on diabetes than others [32, 51-53].

This study has some limitations. First, it was a
cross-sectional study and there was a chance of reverse
causality [54]. Having history of NCDs and smokers in
family members might be the results rather than the
causes of higher level of knowledge. Second, this study
used a newly developed instrument in Burmese. Al-
though the questions were pretested for reliability, the
questionnaire might have been comparatively easy to
choose correct answers. Third, self-reported medical and
family history of NCDs may not be completely valid, as
we did not examine their health records. And we did not
ask history of anemia in pregnant women and in their



Page 8 of 10

(2019) 47:12

Thandar et al. Tropical Medicine and Health

700 €00 €00 €00 4 pAasnpy
900 500 500 S00 2
83 0 800 8L 9¢ S0 100 1'c e 50 Cloo L'Z  SADN 4o Kioasiy Ajiuie
e 60— lcco vl 1% 10— £900 1'c 6¢€ 90— SkI0 91 SADN bunsixe-aid
'O 1'€e= 000 Sl-— 00 ce— £500 91— 10 le— 1900 S'L— 10108} sl |elOineysg
9% 60— 1810 6l St olL- 600 gL 6% L0- 9€10 1'c Ly 80— 8910 6L 99 90 ZI0O L€ 159ybIH
8s G0 6100 C¢€ 9s €0 8200 0¢ 09 L0 7100 v'e LS 0 ¥200 '€ ¥9  ¥L  f00 6¢ yuno+
L9 60 8000 St 6'S 80 1100 €€ 29 [ 9000 L€ 8S L0 4100, €€ 99 91 1000 4 SIPPIN
09 0L /000 S¢ 65 60 8000 143 19 o 9000 ge 8'S 80 0100 €e ¥9 v 000 6¢ puo39s
(J21) 359MO1
CXPPUITY1eIM
l'c 91— L0 €0 0¢ 9l - 180 4] L'c 9l - 0180 0 L'c 91— €6£°0 0 l'c S1—  9¢/0 €0 SIPYI0
e U'l—=  9¥€0 Ol 43 olL- Y60 't €e  0Ll— 98¢0 L'l e olL- LLEO 'l ¢ 90— w10 VL Jaulie
(J24) 2)MISNOH
uonednodQO
9 S0—- 1600 L€ WA 10— 2500 g¢ 89 V¥0- G800 [43 69 70— £L00 €€ 924 80 9100 ¥ [ooys YbIH
LS €l— o e 6'S 'L = L2170 144 9 vi- 3740 1'c 6'S 'L = G810 ¢ [9 C0— 1900 €e |00Y2S S|PPIN
s €l—  veCco  0¢ 'S ol- 7810 [44 s €l— L0 6'l €S L= 7120 0¢ 65 S0— /600 /¢ [ooyds Areulud
(4214) jooyds 01 0b 1,upig
uonesNp3
60 SC¢— /S€0 80— [ €C— 9050 90— [ c— LESO S0— ol ¥¢— 96¢0 L0— 'L €= v6¥0 90— Jo4lo
(j21) Jewieg
dluyg
88 'l — LEL0 8¢ A L= L7710 L€ 98 €l— ¢slo 9¢ /L8 €l— L0 /€ 68 0l—  ¥II'0O OF 67—0F
¢9 ¢0—- €900 0¢ 19 c0- 6900 6¢ €9 00 €500 I'e €9 00 1500 ce vLoo 'L 6000 T 6C-0¢
oy L¢— S0 Ol L'y L'c— 6150 ol 124 8l - 61%70 €l 154 [ 5940 gl €S 80—  Evl0 €¢ 6¢—0C
nels
obe s,uswopn
12956 njea d 430D 1D%S6 ~ onjerd 20D ID%S6 ~ enead 430D ID%S6 ~ onjead 20D [D%S6 @njeAd Ja0d
(abpamouy (abpamouy (abpamouy

(lBU) Al ISPOW

pue SQDN 4o AIoIsly Ajiwiey) ||| PO

pue sgON bunsixe-aid) || [opow

puE SI0108} 351 [RIOINRYS]) | [SPOIN

uolssalba Jeau| ajdwis

(0£9 = U) Aoueubaid BuUNP PasU [RUOIINU PUE SGDN UOWILLOD U0 30P3jMOUs YiM Pa1eiDosse siolde4 § ajqel



Thandar et al. Tropical Medicine and Health (2019) 47:12

family members. Fourth, this study did not explore the
knowledge on other important NCDs such as cancer
and chronic respiratory diseases. Fifth, this study was
conducted in predominantly rural areas. Therefore, the
findings may not reflect the urban area.

Despite such limitations, this study owns many
strengths. To the best of our knowledge, this is the first
study to access the knowledge on common NCDs and
nutritional need during pregnancy among women in
Myanmar and other LMIC in SEA. This study also iden-
tified the family factor associated with their knowledge
on common NCDs and nutritional needs during preg-
nancy. The finding from this study is applicable in de-
signing health education programs for pregnant women,
especially in rural areas, in other LMIC in SEA.

Conclusion

Majority of pregnant women had low to moderate level
of knowledge of common NCDs and nutritional need
during pregnancy. Wealth and family history of NCDs
were significantly associated with their knowledge. Pre-
vention and promotion of NCDs should be integrated in
maternal and child health programs and should
emphasize for the pregnant women who are in the poor-
est or richest wealth quintiles and who do have family
history of NCDs.

Abbreviations

ANC: Antenatal care; Cl: Confidence interval; CoC: Continuum of care;

DHS: Demographic and Health Surveillance; LMIC: Low- and middle-income
country; MCH: Maternal and Child Health; NCD: Non-communicable diseases;
PEN: Package of Essential Non-communicable Diseases Intervention;

RCT: Randomized control trial; SEA: Southeast Asia; STEPS: STEPwise approach
to non-communicable disease surveillance; WHO: World Health Organization

Acknowledgements

We are particularly thankful to pregnant women, Township Health Officers,
Health Assistants, Midwives and Public Health Supervisor Grade 2 from
Pantanaw, Wakema and Ingapu townships for their contribution to this
study. We also acknowledge all the research staff from Myanmar Perfect
Research for their fieldwork management and data collection.

Funding

This study was supported by Japan Agency for Medical Research and
Development (AMED). The funders had no role in the study design, data
collection and analysis, decision to publish, or the preparation of the
manuscript.

Availability of data and materials
Data will be available upon reasonable request made to the first author.

Authors’ contributions

MMT designed the study, collected and analyzed the data, and wrote the
first draft. JK, AK, KNT, HHW, and MJ involved in the designing of the study.
JK, AK, KICO, KNT, and MJ reviewed and revised the manuscript. All authors
read and approved the final manuscript.

Ethical approval and consent to participate

We obtained the ethical approval from the Research Ethics Committee of
the Graduate School of Medicine, University of Tokyo, Japan (Serial number
11498), and the Department of Medical Research, Myanmar (ERC number
001117). We explained to all pregnant women about the purpose of the

Page 9 of 10

study and confidentiality of the data. Their participation was voluntary and
we obtained written informed consents at the time of data collection.

Consent for publication
Not applicable.

Competing interest
The authors declare that they have no competing interest.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of Community and Global Health, Graduate School of
Medicine, The University of Tokyo, Tokyo, Japan. °Maternal and Reproductive
Health Division, Department of Public Health, Ministry of Health and Sports,
Nay Pyi Taw, Myanmar. *Department of Preventive and Social Medicine,
University of Medicine 1, Yangon, Myanmar.

Received: 20 October 2018 Accepted: 14 January 2019
Published online: 29 January 2019

References

1. Say L, Chou D, Gemmill A, Tuncalp O, Moller A-B, Daniels J, et al. Global
causes of maternal death: a WHO systematic analysis. Lancet Glob Heal.
2014;2:€323-33. https://doi.org/10.1016/S2214-109X(14)70227-X.

2. WHO. The WHO application of ICD-10 to deaths during pregnancy, childbirth
and the puerperium: ICD-MM. Geneva: World Health Organization; 2012.
http://appswho.int/iris/bitstream/10665/70929/1/9789241548458_eng.pdf.
Accessed 22 Nov 2018.

3. Lumbiganon P, Laopaiboon M, Intarut N, Vogel J, Souza J, Gllmezoglu A, et
al. Indirect causes of severe adverse maternal outcomes: a secondary
analysis of the WHO Multicountry Survey on Maternal and Newborn Health.
BJOG. 2014;121:32-9. https://doi.org/10.1111/1471-0528.12647.

4. Hussein J. Non-communicable diseases during pregnancy in low and
middle income countries. Obstet Med. 2017;10:26-9. https://doi.org/10.
1177/1753495X16684709.

5. Heslehurst N, Simpson H, Ells LJ, Rankin J, Wilkinson J, Lang R, et al. The
impact of maternal BMI status on pregnancy outcomes with immediate
short-term obstetric resource implications: a meta-analysis. Obes Rev. 2008;
9:635-83. https;//doi.org/10.1111/j.1467-789X.2008.00511 X.

6. WHO. WHO recommendations for prevention and treatment of pre-
eclampsia and eclampsia. Geneva: World Health Organization; 2011. doi:
NBK140561 [bookaccession].

7. Wendland EM, Torloni MR, Falavigna M, Trujillo J, Dode MA, Campos
MA, et al. Gestational diabetes and pregnancy outcomes-—-a systematic
review of the World Health Organization (WHO) and the International
Association of Diabetes in Pregnancy Study Groups (IADPSG) diagnostic
criteria. BMC Pregnancy Childbirth. 2012;12:23. doi:https://doi.org/10.
1186/1471-2393-12-23.

8. Haider BA, Olofin |, Wang M, Spiegelman D, Ezzati M, Fawzi WW. Anaemia,
prenatal iron use, and risk of adverse pregnancy outcomes: systematic review
and meta-analysis. BMJ. 2013,346:f3443. https/doi.org/10.1136/bmjf3443.

9. WHO. Top 10 Cause of Death. 2015. http://www.who.int/gho/mortality_
burden_disease/causes_death/top_10/en/. Accessed 13 Dec 2018.

10.  Asian Development Bank. Poverty in Myanmar. 2014. http://www.adb.org/
countries/myanmar/poverty. Accessed 22 Nov 2018.

11. World Bank. World bank country and lending groups. https://datahelpdesk.
worldbank.org/knowledgebase/articles/906519. Accessed 22 Nov 2018.

12. UNICEF. UNICEF statistics, Maternal Mortality (1990-2005). 2016. http://data.
unicef.org/maternal-health/maternal-mortality.ntml. Accessed 22 Nov 2018.

13. World Bank. Myanmar Overview. 2016. http://www.worldbank.org/en/
country/myanmar/overview#1. Accessed 22 Nov 2018.

14. Ministry of Health, The Republic of the Union of Myanmar. Health in
Myanmar, 2014. Nay Pyi Taw; 2014.

15. MCH Section, Public Health Division, Department of Health, Ministry of
Health and Sports, The Republic of the Union of Myanmar. Five-Year
Strategic Plan for Reproductive Health (2014-2018). Nay Pyi Taw; 2014.

16. Holt E, Joyce C, Dornelles A, Morisky D, Webber LS, Muntner P, et al. Sex
differences in barriers to antihypertensive medication adherence: findings


https://doi.org/10.1016/S2214-109X(14)70227-X
http://apps.who.int/iris/bitstream/10665/70929/1/9789241548458_eng.pdf
https://doi.org/10.1111/1471-0528.12647
https://doi.org/10.1177/1753495X16684709
https://doi.org/10.1177/1753495X16684709
https://doi.org/10.1111/j.1467-789X.2008.00511.x
https://doi.org/10.1186/1471-2393-12-23
https://doi.org/10.1186/1471-2393-12-23
https://doi.org/10.1136/bmj.f3443
http://www.who.int/gho/mortality_burden_disease/causes_death/top_10/en
http://www.who.int/gho/mortality_burden_disease/causes_death/top_10/en
http://www.adb.org/countries/myanmar/poverty
http://www.adb.org/countries/myanmar/poverty
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519
http://data.unicef.org/maternal-health/maternal-mortality.html
http://data.unicef.org/maternal-health/maternal-mortality.html
http://www.worldbank.org/en/country/myanmar/overview#1
http://www.worldbank.org/en/country/myanmar/overview#1

Thandar et al. Tropical Medicine and Health (2019) 47:12

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

from the cohort study of medication adherence among older adults. J Am
Geriatr Soc. 2013;61:558-64. https://doi.org/10.1111/jgs.12171.

Maternal and Reproductive Health Division, Department of Hhealth, Ministry
of Health and Sports, The Republic of the Union of Myanmar. Maternal
Death Review (MDR) in Myanmar 2013. Nay Pyi Taw; 2016.

WHO. Myanmar STEPS Survey on Diabetes Mellitus and Noncommunicable
Diseases risk factors. 2014. http://www.who.int/chp/steps/Myanmar_2014_
STEPS_Report.pdf?ua=1. Accessed 22 Nov 2018.

The DHS Program. Myanmar: DHS 2015-2016 - Key Indicators Report. Nay
Pyi Taw; 2016.

Ministry of Health and Sports. Myanmar National Health Plan 2017-2021.
Nay Pyi Taw; 2017.

Division of Prevention and Control of NCDs. Training of Trainer Manual for
Package of Essential NCD Interventions(PEN). Nay Pyi Taw; 2017.

Aung WP, Htet AS, Bjertness E, Stigum H, Chongsuvivatwong V,
Kjgllesdal MKR. Urban-rural differences in the prevalence of diabetes
mellitus among 25-74 year-old adults of the Yangon Region, Myanmar:
two cross-sectional studies. BMJ Open. 2018;8:¢020406. https://doi.org/
10.1136/bmjopen-2017-020406.

Htet AS, Bjertness MB, Sherpa LY, Kjgllesdal MK, Oo WM, Meyer HE, et al.
Urban-rural differences in the prevalence of non-communicable diseases
risk factors among 25-74 years old citizens in Yangon Region, Myanmar: a
cross sectional study. BMC Public Health. 2016;16:1-12. https://doi.org/10.
1186/512889-016-3882-3.

Bjertness MB, Htet AS, Meyer HE, Htike MMT, Zaw KK, Oo WM, et al.
Prevalence and determinants of hypertension in Myanmar - a nationwide
cross-sectional study. BMC Public Health. 2016;16. https://doi.org/10.1186/
$12889-016-3275-7.

Zaw KK, Nwe N, Hlaing SS. Prevalence of cardiovascular morbidities in
Myanmar. BMC Res Notes. 2017;10:1-6.

Kjallesdal M, Htet AS, Stigum H, Hla NY, Hlaing HH, Khaine EK; et al.
Consumption of fruits and vegetables and associations with risk factors for
non-communicable diseases in the Yangon region of Myanmar: a cross-
sectional study. BMJ Open. 2016;6:2011649.

Thandar MM. Integrating services for noncommunicable diseases in
continuum of care for mothers and children. 2017. https://clinicaltrials.
gov/ct2/show/NCT03145155?term=pregnant+women&cond=non-
communicable+diseases&rank=1. Accessed 22 Nov 2018.

Department of Population, Ministry of Population and Immigration,The
Republic of the Union of Myanmar. The 2014 Myanmar population and
housing census, the Union report volume 2. Nay Pyi Taw; 2015.
Department of Population, Ministry of Labour, Immigration and Population,
The Republic of the Union of Myanmar. Thematic Report on Maternal
Mortality, Census Report Volume 4-C. Nay Pyi Taw; 2016.

Department of Population, Ministry of Population and Immigration,The
Republic of the Union of Myanmar. The 2014 Myanmar population and
housing census, Ayeyarwaddy region volume 3-N. Nay Pyi Taw; 2015.
Lorga T, Aung MN, Naunboonruang P, Junlapeeya P, Payaprom A.
Knowledge of communicable and noncommunicable diseases among
Karen ethnic high school students in rural Thasongyang, the far northwest
of Thailand. Int J Gen Med. 2013;6:519-26.

Shrestha S, Thapa P, Saleh F, Thapa N, Stray BP, Khanom K. Knowledge of
diabetes mellitus among pregnant women in three districts of Nepal. J
Nepal Heal Res Counc. 2013;11:259-63.

Angadi N, Ranjitha A. Knowledge, attitude, and practice about anemia among
adolescent girls in urban slums of Davangere City, Karnataka. Int J Med Sci
Public Heal. 2016;5:416. https//doi.org/10.5455/ijmsph.2016.2007201570.
Pareek P. A study on anemia related knowledge among adolescent girls. Int
J Nutr Food Sci. 2015;4:273. https.//doi.org/10.11648/}.ijnfs.20150403.14.
WHO. Test your knowledge of noncommunicable diseases (NCDs). https://
www.who.int/nmh/ncd-quiz/en/. Accessed 30 Dec 2016.

Viera AJ, Cohen LW, Mitchell CM, Sloane PD. High blood pressure
knowledge among primary care patients with known hypertension: a North
Carolina Family Medicine Research Network (NC-FM-RN) Study. J Am Board
Fam Med. 2008;21:300-8. https://doi.org/10.3122/jabfm.2008.04.070254.
Nana A, Zema T. Dietary practices and associated factors during pregnancy
in northwestern Ethiopia. BMC Pregnancy Childbirth. 2018;18:1-8.

Abeje T, Negera E, Kebede E, Hailu T, Hassen |, Lema T, et al. Performance of
general health workers in leprosy control activities at public health facilities
in Amhara and Oromia States. Ethiopia BMC Health Serv Res. 2016;16:1-7.
https.//doi.org/10.1186/512913-016-1329-2.

39.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

52.

53.

54.

Page 10 of 10

Mahdaviazad H, Keshtkar V, Emami MJ. Osteoporosis guideline awareness
among Iranian family physicians: results of a knowledge, attitudes, and
practices survey. Prim Health Care Res Dev. 2018:1-7.

Abdullahi A, Hassan A, Kadarman N, Saleh A, Baraya YS, Lua PL. Food safety
knowledge, attitude, and practice toward compliance with abattoir laws
among the abattoir workers in Malaysia. Int J Gen Med. 2016,9:79-87.
Asnake MK, Ahmed M, Genebo T, Dawit MW, Mekebib B. Knowledge and
attitude of health professionals in relation to the integration of leprosy control
into the general health service in Ethiopia. Int J Lepr. 2000,68:229-306.

Eshah NF, Al-Daken LI. Assessing public's knowledge about hypertension in
a community-dwelling sample. J Cardiovasc Nurs. 2016;31:158-65. https://
doi.org/10.1097/JCN.0000000000000227.

Cunningham CT, Sykes LL, Metcalfe A, Cheng A, Riaz M, Lin K, et al. Ethnicity
and health literacy: a survey on hypertension knowledge among Canadian
ethnic populations. Ethn Dis. 2014;24:276-82. https://doi.org/10.1002/poc.3195.
Fenwick EK, Xie J, Rees G, Finger RP, Lamoureux EL. Factors associated with
knowledge of diabetes in patients with type 2 diabetes using the diabetes
knowledge test validated with Rasch analysis. PLoS One. 2013,8:8-14.
Tsolekile LP, Schneider H, Puoane T. The roles, training and knowledge of
community health workers about diabetes and hypertension in Khayelitsha. Cape
Town Curationis. 201841:1-8. https.//doi.org/104102/curationisv41i1.1815.
Mbuya FE, Fredrick F, Kundi B. Knowledge of diabetes and hypertension among
members of teaching staff of higher leaming institutions in Dar es Salaam.
Tanzania Tanzan J Health Res. 2014;16:1-7. https//doi.org/104314/thrbv16i2.5.
Victor O, Adika PPKIFAA. Hypertension knowledge among non- academic
employees of Niger Delta University, Bayelsa State, Nigeria. Int J Trop Med.
2011;6:113-20 113-120, 2011.

Biswas T, Islam MS, Linton N, Rawal LB. Socio-economic inequality of chronic
non-communicable diseases in Bangladesh. PLoS One. 2016;11:1-12.

Siegel KR, Patel SA, Ali MK. Non-communicable diseases in South Asia:
contemporary perspectives. Br Med Bull. 2014;111:31-44. https.//doi.org/10.
1093/bmb/Idu018.

Reddy KS, Prabhakaran D, Jeemon P, Thankappan KR, Joshi P, Chaturvedi V,
et al. Educational status and cardiovascular risk profile in Indians. Proc Natl
Acad Sci U S A. 2007;104:16263-8. https.//doi.org/10.1073/pnas.0700933104.
Wolde M, Berhe N, Van Die |, Medhin G, Tsegaye A. Knowledge and practice
on prevention of diabetes mellitus among diabetes mellitus family
members, in suburban cities in Ethiopia. BMC Res Notes. 2017;10:1-6.

Al Shafaee MA, Al-Shukaili S, Rizvi SGA, Al Farsi Y, Khan MA, Ganguly SS, et
al. Knowledge and perceptions of diabetes in a semi-urban Omani
population. BMC Public Health. 2008;8.

Wee HL, Ho HK, Li SC. Public awareness of diabetes mellitus in Singapore.
Singap Med J. 2002;43:128-34.

H.Katz M. Stuyd design and statistical analysis. Cambrigde University Press;
2010. p25.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1111/jgs.12171
http://www.who.int/chp/steps/Myanmar_2014_STEPS_Report.pdf?ua=1
http://www.who.int/chp/steps/Myanmar_2014_STEPS_Report.pdf?ua=1
https://doi.org/10.1136/bmjopen-2017-020406
https://doi.org/10.1136/bmjopen-2017-020406
https://doi.org/10.1186/s12889-016-3882-3
https://doi.org/10.1186/s12889-016-3882-3
https://doi.org/10.1186/s12889-016-3275-7
https://doi.org/10.1186/s12889-016-3275-7
https://clinicaltrials.gov/ct2/show/NCT03145155?term=pregnant+women&cond=non-communicable+diseases&rank=1
https://clinicaltrials.gov/ct2/show/NCT03145155?term=pregnant+women&cond=non-communicable+diseases&rank=1
https://clinicaltrials.gov/ct2/show/NCT03145155?term=pregnant+women&cond=non-communicable+diseases&rank=1
https://doi.org/10.5455/ijmsph.2016.2007201570
https://doi.org/10.11648/j.ijnfs.20150403.14
https://www.who.int/nmh/ncd-quiz/en
https://www.who.int/nmh/ncd-quiz/en
https://doi.org/10.3122/jabfm.2008.04.070254
https://doi.org/10.1186/s12913-016-1329-2
https://doi.org/10.1097/JCN.0000000000000227
https://doi.org/10.1097/JCN.0000000000000227
https://doi.org/10.1002/poc.3195
https://doi.org/10.4102/curationis.v41i1.1815
https://doi.org/10.4314/thrb.v16i2.5
https://doi.org/10.1093/bmb/ldu018
https://doi.org/10.1093/bmb/ldu018
https://doi.org/10.1073/pnas.0700933104

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and setting
	Participants
	Sample size
	Sampling procedure
	Study instrument
	Variables
	Data collection
	Data analysis

	Results
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethical approval and consent to participate
	Consent for publication
	Competing interest
	Publisher’s Note
	Author details
	References

