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Research Brief

Carbohydrate Knowledge Observed to be Low in
Vietnamese Women With Gestational Diabetes Mellitus
Lily Phan, MS; Jamie Kubota, MS, RD; Giselle Adriana Pereira Pignotti, PhD, RD

ABSTRACT

Objective: To assess carbohydrate knowledge of Vietnamese women with gestational diabetes mellitus

(GDM) and explore factors associated with carbohydrate knowledge.

Methods: Vietnamese women (n = 100) with GDM completed an online questionnaire about self-efficacy

in managing blood glucose, the habit of regularly self-monitoring blood glucose activities at home, and an

adapted culturally tailored carbohydrate quiz for the target population.

Results: Participants (30 § 4 years) answered on average 51% of the carbohydrate knowledge questions

correctly, showing most difficulty in identifying honey, milk, and orange juice as carbohydrate sources.

Only 46% of participants correctly identified carbohydrate content on nutrition labels, and 58% practice

self-monitoring blood glucose activities at home. Carbohydrate knowledge was positively associated with

self-efficacy in blood glucose management (r2= 0.101, P= 0.003) and practicing self-monitoring blood

glucose (r2 = 0.064, P = 0.013).

Conclusions and Implications: There is a need to provide nutrition education about carbohydrate

knowledge and blood glucose control to Vietnamese women to manage GDM.

Key Words: gestational diabetes, nutrition literacy, carbohydrate knowledge, glucose control self-monitor-

ing, self-efficacy (J Nutr Educ Behav. 2022;54:551−556.)
Accepted December 22, 2021. Published online March 16, 2022.

INTRODUCTION

Gestational diabetes mellitus (GDM)
is a medical condition in which
women develop glucose intolerance
during pregnancy and is associated
with significant adverse prenatal out-
comes, including preterm birth, mac-
rosomia, respiratory distress, birth
trauma, and cardiac malformations.1

This form of diabetes is also associ-
ated with increased maternal risk
for Cesarean section, preeclampsia/
eclampsia, and subsequent chronic
health conditions such as type 2 dia-
betes and cardiovascular diseases.2

The prevalence of GDM worldwide
has been on the rise. The Interna-
tional Diabetes Federation estimated
that in 2017 approximately 21.3 mil-
lion births, or 16.2% of all live births

from mothers aged 20−49 years,
were affected by hyperglycemia in
pregnancy. Geographical differences
were observed, with Southeast Asia
reportedly having the highest preva-
lence of hyperglycemia in pregnancy
at 27% compared with the lowest in
Africa at 10%.3

Medical nutrition therapy and
physical activity are the recom-
mended first-line treatment of GDM,
and pregnant women should be
referred to a registered dietitian nutri-
tionist promptly after diagnosis.4,5

The goal of medical nutrition therapy
for GDM is to maintain normal
blood glucose levels and ensure ade-
quate nutrient intake to promote
fetal growth and appropriate mater-
nal weight gain.5 A meta-analysis
of 18 randomized controlled trials

assessing the impact of medical nutri-
tion therapy on maternal glucose lev-
els and neonatal birth weight found
a decrease of 4.1 mg/dL in fasting
and 7.8 mg/dL in postprandial blood
glucose levels. In addition, this analy-
sis found a 35% reduction in medica-
tion use and reduction in infant
birth weights by 170 g compared
with women who did not receive
similar care.6

One of the key recommendations
from the Gestational Diabetes Evid-
ence-Based Nutrition Practice Guide-
lines are individualized prescriptions
for carbohydrate amount and type to
achieve desired glycemic targets.5 To
successfully follow such guidelines,
women with GDM must be equipped
with basic carbohydrate knowledge
to support decisions related to food
intake, but few studies have evalu-
ated the food and carbohydrate
knowledge of women with GDM. A
study conducted in the United Arab
Emirates reported that women with
GDM had limited knowledge about
food items that could increase blood
glucose levels; many did not identify
whole wheat bread, fruit juice, and
low-fat milk as carbohydrate-con-
taining items.7 Another study
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including a multiethnic sample in
Australia found that Vietnamese
women with GDM had the lowest
understanding of food knowledge
compared with Caucasians, Filipinos,
and Indians.8

Vietnam reported a concerning
GDM prevalence of 22.8% using
World Health Organization diagnos-
tic criteria.9 A qualitative study re-
vealed that dietary changes and
confusion regarding carbohydrate
intake were the main areas of con-
cern among Vietnamese women with
GDM.10 Given the increasing preva-
lence of GDM and long-term health
consequences for both the mother
and child, it is important to assess
the carbohydrate knowledge of
women with GDM living in Vietnam
to assist the development of effective
educational interventions. To add-
ress this gap, this study aimed to
(1) assess participants’ carbohydrate
knowledge and (2) explore the fac-
tors associated with carbohydrate
knowledge.

METHODS

This cross-sectional study included
Vietnamese women aged > 18 years
with a self-reported diagnosis of
GDM. Women with type 1 or type 2
diabetes before pregnancy or not
pregnant at the time of the survey
were excluded. The survey included
the following screening questions:
(1) are you aged > 18 years? (2) do
you have type 1, type 2 diabetes, or
gestational diabetes (check all that
apply)? (3) are you currently preg-
nant? (4) do you live in Vietnam?
Participants who did not meet the
inclusion criteria were taken to the
end of the survey. Data were col-
lected from January to February of
2020. The Institutional Review Board
of San Jos�e State University
approved the study, and all partici-
pants were given consent notice.
Using convenience sampling, par-
ticipants were recruited from a
social media community group
(Facebook, Meta Platforms, Inc) for
Vietnamese women with GDM,
including > 5,600 members. This
group enables its members to inter-
act and exchange information
about GDM, but it is not moder-
ated by health professionals. The

recruitment posting included a
hyperlink to the self-administered
online questionnaire (Qualtrics),
and participation was anonymous.
Of the 118 participants who clicked
on the survey, 15 did not answer
any questions, and 3 were not preg-
nant at the time of the survey. The
final sample included 100 partici-
pants. According to sample size cal-
culations using G*Power (version 3.1,
Heinrich-Heine-Universit€at D€usseldorf,
2020) for linear regression (2-sided
test and alpha of 0.05), a sample of
81 participants or greater would pro-
vide a minimum of 80% power to
detect small effects (f2= 0.1, r2 =0.09)
in the association between predictors
and the carbohydrate knowledge
score.

The survey was developed in
English first and then translated to
Vietnamese by the primary researcher,
a first-generation Vietnamese Ameri-
can, and an independent reviewer
then verified the translation for accu-
racy. The survey had 33 questions
related to demographics, pregnancy,
carbohydrate knowledge assessment,
and blood glucose management.
Demographic and pregnancy charac-
teristics included age (years), number
of prior pregnancies, current week of
pregnancy, the timing of GDM diag-
nosis (weeks), use of insulin (yes or
no), and residence location, which was
converted into a dichotomous variable
including urban (Ho Chi Minh City
andHaNoi) or rural (provinces in Viet-
nam). Participants self-reported their
height (cm) and weight (kg) for the
body mass index calculation (kg/m2).
In addition, the survey asked 1 ques-
tion about the frequency of measuring
blood glucose levels at home (times/
d), and self-monitoring blood glucose
activities were dichotomized (yes and
no). Self-efficacy was measured with a
single-item scale from 0 to 10 (10
being the highest) with the question
“how confident are you that you can
manage your blood glucose within the
recommended range?”

Carbohydrate knowledge was as-
sessed using 18 questions adapted
from the validated AdultCarbQuiz,
which determines the need for carbo-
hydrate education in US patients
with type 2 diabetes (Kuder-Richard-
son 20 coefficient = 0.90).11 The ques-
tions used in this study were

modified for brevity and to include
culturally relevant foods tailored to
the Vietnamese population. Some
items were removed, such as black-
berry jam, canned spaghetti sauce,
and maple syrup, whereas others
were substituted for items more com-
monly consumed in Vietnam, such
as sweet potatoes for baked potatoes
and orange juice for apple juice. The
survey was then pretested by 3 first-
generation Vietnamese American
women that were not pregnant or
had GDM. Small modifications were
incorporated to clarify some ques-
tions after respondent debriefing; for
example, “milk” was replaced with
“cow milk (unsweetened).” The first
10 questions assessed the ability
to identify carbohydrate-containing
foods. Then participants were asked
if specific food items, such as rice or
chicken, contained carbohydrates.
Three possible answers were given for
each food item: yes, no, and don’t
know. Food items containing ≥ 5 g or
more of carbohydrate per serving
were considered carbohydrate-con-
taining foods. One question asked
participants to identify the amount
of carbohydrates in a food label. Two
questions asked participants to select
the food item that can raise blood
glucose the highest among 3 differ-
ent food items, and 5 questions as-
sessed the ability to identify the
specific amount in grams of carbohy-
drate in foods. Six possible answers
were given: 0 g, 5 g, 15 g, 30 g, 45 g,
and don’t know. Each correct answer
was given a score of 1, whereas incor-
rect answers and “don’t know” were
scored as zero, adding up to a total of
18 possible points.

The data set was cleaned, coded,
and analyzed using SPSS statistical
software (version 25, IBM Corp, 2017).
The descriptive analysis provided fre-
quencies and percentages for categori-
cal variables and means and standard
deviations for continuous variables.
Bivariate analysis using simple linear
regressions were used to assess the rela-
tionship between carbohydrate knowl-
edge scores (dependent variable) and
several independent variables: age,
bodymass index, parity, week of gesta-
tion, number of weeks since GDM
diagnosis, insulin use (yes or no), resi-
dence location (urban or rural), self-
monitoring blood glucose at home
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(yes or no), and self-efficacy in blood
glucose management. The cutoff point
for statistical significance used was P ≤
0.05.

RESULTS

The descriptive characteristics of par-
ticipants are reported in Table 1. The
mean age for the participants was
30.2 § 4.1 years. Most participants
(57%) were pregnant with their first
child. The average gestational week
was 29.9 § 4.8 and the average gesta-
tional week of GDM diagnosis was
24.5 § 4.3. About 13% of respond-
ents were managing their blood
glucose with insulin. Participants
indicated that their self-efficacy in
blood glucose management was on
average 5.7 § 1.9 (scale from 0 to 10).
In addition, 58% of participants
engaged in self-monitoring blood
glucose activities at home. Partici-
pants on average reported testing
their blood glucose 3.1 § 2.1 times/d
at home.

In assessing carbohydrate-con-
taining foods (Table 2), participants
were able to successfully identify

some starchy food items that can
raise blood glucose, such as brown
rice (88% answered correctly), sweet
potatoes (97%), and bread (100%).
The items that participants had most
difficulty correctly identifying as con-
taining carbohydrates were orange
juice (19%), unsweetened cow’s milk
(22%), and honey (28%). Forty-six per-
cent of participants could correctly
identify the listed grams of carbohy-
drates when reading a nutrition label.
Less than half of the participants were
able to identify the correct amount of
carbohydrate in rice (41%), chicken
(30%), cabbage (23%), a medium-size
banana (21%), and unsweetened cow’s
milk (12%). The average score on all
18 assessment questions was 9.2 § 2.5
(51%).

Table 3 shows the results of simple
linear regressions to assess individual
relationships between carbohydrate
knowledge scores and their corre-
lates. Of the 9 factors analyzed, 2
were significantly associated with
carbohydrate knowledge: measuring
blood glucose at home was associated
with a 1.26 higher carbohydrate
knowledge score with an r2 of 0.064

(P = 0.013), and carbohydrate knowl-
edge score increased 0.42 points for
each 1-unit increase of the self-effi-
cacy in blood glucose management
score with an r2 of 0.101 (P = 0.003).

DISCUSSION

The main findings of this study of
women with GDM in Vietnam were
that participants had a low overall
score (51%) of carbohydrate knowl-
edge, including the ability to identify
sources of carbohydrates and amount
of carbohydrates in food and the abil-
ity to read nutrition labels. In addi-
tion, only 58% of participants
reported regularly measuring blood
glucose levels at home. Higher carbo-
hydrate knowledge scores were asso-
ciated with confidence in blood
glucose management and measuring
blood glucose at home, although it
was a small effect size, explaining
about 10% and 6% of the variance in
knowledge scores, respectively.

Consistent with other research,
the current study found that partici-
pants performed poorly on the carbo-
hydrate knowledge quiz, which was
tailored to include culturally relevant
foods in Vietnam, with an average
total score of 51%. A similar study
conducted in the United Arab Emi-
rates among women with GDM
found that 61% of participants
scored correctly on a carbohydrate-
containing food assessment.7 One of
the possible explanations for low
values of overall carbohydrate knowl-
edge observed in this study compared
with the United Arab Emirates study
could be related to more complex fac-
tual knowledge questions, such as in-
terpreting carbohydrate content in
food and nutrition labels. In another
study including a multiethnic sample
residing in Australia, Vietnamese
women with GDM were identified to
have the greatest risk of misunder-
standing GDM because they had the
lowest health literacy scores com-
pared with other ethnicities. For
example, food macronutrient values,
such as fat/carbohydrates content,
were well understood by Indians
(100%) and least understood by Viet-
namese women (47%).8 The low car-
bohydrate knowledge score observed
in our study is concerning consider-
ing that carbohydrate amount, type,

Table 1. Characteristics of Vietnamese Women With Gestational Diabetes

Mellitus (GDM)

Characteristics na Mean § SD or n (%)

Age, y 100 30.2 § 4.1
Prepregnancy body mass index, kg/m2 100 24.1 § 3.2
Parity 97 1.5 § 0.7

Current week of gestation 100 29.9 § 4.8
Gestation week of GDM diagnosis 100 24.5 § 4.3
Time since GDM diagnosis, wk 100 5.3 § 4.0

Frequency of blood glucose
measurement, times/d

96 3.1 § 2.1

Self-efficacy in managing

blood glucose (0−10)
84 5.7 § 1.9

Carbohydrate knowledge (0−18) 100 9.2 § 2.5
Geographical location 95

Urban (HCMC and Ha Noi) 49 (52)
Rural 46 (48)

GDM treatment 99
Insulin 13 (13)

Diet and exercise 86 (87)
Self-monitoring blood glucose 96
Yes 56 (58)

No 40 (42)

HCMC indicates Ho Chi Minh City.
aSample size values for each variable do not always equate to the total sample
size because of nonresponses to specific questions.
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and timing are key aspects of nutri-
tion education for successful man-
agement of GDM.5

Overall, participants did well in
correctly identifying certain food
items as carbohydrate or noncarbohy-
drate containing such as bread (100%),
sweet potatoes (97%), chicken (96%),

and brown rice (88%). However, partic-
ipants had problems identifying honey
(28%), milk (22%), and orange juice
(19%) as carbohydrate sources. Milk
and fruit juice were also identified in
the United Arab Emirates study as 2
out of 3 food itemswith the lowest cor-
rect responses; the other item was

whole wheat bread.7We speculate that
honey, milk, and fruit juice could be
perceived as natural foods leading
to this misconception. In addition,
improving nutrition label literacy
couldhelpwomenwithGDMcorrectly
identify these sources as carbohydrate-
containing foods. In the current study,
only 46% of participants could cor-
rectly read the nutrition label on the
carbohydrate assessment. There is an
emerging interest in nutrition labeling
in Vietnam because of the recent signs
of nutrition transition combined with
increasing rates of obesity and diet-
related health conditions such as
diabetes.12,13 A recent study conducted
in Vietnam observed a negative associ-
ation between nutrition label reading
by the household’s main food shopper
and added sugar consumption.13

Frequent self-monitoring of blood
glucose has been an important com-
ponent in achieving glycemic targets
and reducing maternal and neonatal
complications.14 Despite the impor-
tance of self-monitoring blood glu-
cose activities, this study found that
only 58% of the participants regu-
larly measured blood glucose at
home. Participants who did not prac-
tice self-monitoring measurement,
combined with limited carbohydrate
knowledge, could be at risk of undi-
agnosed hyperglycemia episodes
potentially leading to costly health
complications. It has been estimated
that the financial burden of preg-
nancy with GDM was 95% more
costly on average than a pregnancy
without GDM.15 Barriers to self-

Table 2. Carbohydrate Knowledge Scores of Vietnamese Women With

Gestational Diabetes Mellitus

Carbohydrate Knowledge
Correct Responses

(n = 100)

Identify carbohydrate-containing foods
Bread 100

Sweet potatoes 97
Chicken 96
Brown rice 88

Cheese 66
Sausages 42
Beans 31

Honey 28
Cow’s milk (unsweetened) 22
Orange juice 19

Ability to read a food label
Identify the grams of carbohydrates in a food label 46

Identify food that can raise blood glucose
15 g of carb, 15 g of protein, and 15 g of fat, which

one can raise blood glucose the highest?

97

1 cup of chicken, 1 cup of boiled cabbage, and 1 cup
of orange juice, which one can raise

blood glucose the highest?

80

Identify the amount of carbohydrates in food
1 cup of boiled rice 41

1 cup boiled chicken 30
1 cup of boiled cabbage 23
1 cup of banana 21
1 cup of cow’s milk (unsweetened) 11

Table 3. Associations Between Carbohydrate Knowledge Score and Demographic and Behavioral Correlates in
Vietnamese Women With Gestational Diabetes Mellitus (GDM)

Variables b SE b r2 P

Age, y 0.059 0.063 0.009 0.350
Prepregnancy body mass index, kg/m2 �0.005 0.080 0.000 0.953
Parity �0.224 0.374 0.004 0.552

Current week of gestation 0.027 0.054 0.003 0.610
Time since GDM diagnosis, wk 0.023 0.064 0.001 0.721
Residence location (urban = 1, rural = 0) 0.499 0.488 0.011 0.309
Insulin use (yes = 1, no = 0) 0.583 0.735 0.006 0.429

Self-monitoring blood glucose (yes = 1, no = 0) 10.264 0.500 0.064 0.013a

Self-efficacy in managing blood glucose, score 0.420 0.138 0.101 0.003a

b indicates unstandardized regression coefficients.
aP ≤ 0.05.
Note: Bivariate analysis using simple linear regression with carbohydrate knowledge score as the dependent variable.
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monitoring of blood glucose testing
reported by women with GDM
include the cost of monitoring sup-
plies, inconsistent recommendations
by health care providers, and fear
and anxiety about testing.16

Diabetes self-care encompasses
knowledge, skills, and abilities needed
to implement behaviors that support
successful diabetes management, such
as blood glucose monitoring, healthy
eating, and physical activity.17 In the
current study, participants with higher
carbohydrate knowledge scores were
more likely to measure blood glucose
levels at home and have higher self-
efficacy in managing blood glucose.
These findings should be interpreted
with caution because of the small
effect size, and it should be considered
that the study intended to assess the
relationship between factors associated
with carbohydrate knowledge and not
to predict outcomes. Nonetheless,
constant blood glucose monitoring
works as a feedback mechanism on
how specific foods affect postprandial
blood glucose levels and may influ-
ence carbohydrate knowledge over
time. Although this study did not eval-
uate blood glucose levels, evidence
supports that higher knowledge scores
are associated with better blood glu-
cose control. A study conducted in
Malaysia has shown that increased
knowledge scores related to GDM,
including dietary and food values,
were negatively correlated with fasting
plasma glucose.18 Similar findings
have also been shown in patients
with type 2 diabetes, in which higher
overall diabetes knowledge and carbo-
hydrate knowledge were associated
with lower glycated hemoglobin
levels.11,19 In addition, self-efficacy has
been shown to be predictive of self-
care behavior in women with GDM
and is suggested to be a critical com-
ponent of behavioral and medical
adherence.20,21

Study participants were recruited
from an online group for women
with GDM in which they shared
information related to this condi-
tion and may have influenced partic-
ipants’ carbohydrate knowledge and
GDM care behaviors. Widespread
cell phone usage and access to an
online community group could con-
tribute to democratizing valuable
health information across physical

boundaries. In contrast, misinforma-
tion may occur considering that the
quality of the information found on
the internet is generally suboptimal,
and the readability level is not
targeted for general public use.22 Ac-
cording to a systematic review, preg-
nant women, increasingly rely on
the internet to find health informa-
tion, especially in fetal development
and nutrition guidance.23 In addi-
tion, social media provides an
opportunity to find relevant peer
support groups and connect with
those dealing with similar medical
challenges; such connections would
be otherwise difficult to form. The
current study did not evaluate the
accuracy of nutrition information
shared among members, and health
professionals did not moderate this
group. Evidence shows that profes-
sionally moderated social media
groups can improve access to reliable
information and social support dur-
ing pregnancy.24

This study addresses some gaps in
the literature as there is a scarcity of
data related to carbohydrate knowl-
edge in women with GDM and fac-
tors that may be associated with
improved knowledge. However, our
results should be interpreted with
caution. Considering this is a cross-
sectional study, we cannot infer cau-
sality or the direction of the associa-
tions. This study relied on self-
reported data such as the habit of
engaging in blood glucose self-moni-
toring at home. We could not inde-
pendently verify their accuracies or
directly measure their glucose levels.
Self-efficacy was measured using a
single-item question instead of a
more comprehensive diabetes self-
efficacy scale. In addition, informa-
tion about educational level, income,
and social support was not collected,
and these factors are associated
with nutrition and health literacy
levels.25,26 The carbohydrate knowl-
edge questionnaire was adapted from
an instrument previously validated
in US adults with type 2 diabetes11

but not in women with GDM. Modi-
fications also accounted for culturally
relevant foods in Vietnam. The sur-
vey was pretested with first-genera-
tion Vietnamese American women
without GDM instead of the target
audience of women with GDM living

in Vietnam. Finally, the sample size
is relatively small, and participants
were recruited from an online com-
munity group on Facebook for
women with GDM limiting the gen-
eralizability of our findings. The
online group frequently shared best
practices on foods and blood glucose
management, but they could have
also shared misinformation. In con-
trast, this recruitment approach al-
lowed us to recruit a hard-to-reach
population of pregnant women with
GDM living in Vietnam’s rural areas
that have been understudied.

IMPLICATIONS FOR

RESEARCH AND PRACTICE

The results of this study highlighted
an important need to provide nutri-
tion education for women with GDM
in Vietnam. Our data from a cultur-
ally tailored carbohydrate quiz sup-
ports nutrition education focusing
on food sources of carbohydrates,
especially nonstarch forms of carbo-
hydrates such as fruit juices, honey,
and milk, as most participants did
not identify these items as carbohy-
drate-containing food. In addition,
many participants could not cor-
rectly read nutrition labels to assess
carbohydrate content. Further resea-
rch could explore how cultural food
beliefs affect nutrition literacy. The
inclusion of culturally relevant rec-
ipes to improve adherence to dietary
patterns and carbohydrate-counting
for the most popular dishes as a refer-
ence point may facilitate knowledge
application. In addition, timely refer-
rals to dietitians at the time of GDM
diagnosis by health care providers for
in-depth nutrition counseling ses-
sions may help address knowledge
gaps about carbohydrate-containing
foods and diabetes self-care. Consid-
ering the limited data on carbohy-
drate knowledge among women with
GDM, additional research on larger
samples and in different high-risk
populations is merited to develop
and promote culturally appropriate
nutrition education. Future research
may also consider the role of support-
ing resources such as curated open-
access websites and professionally
moderated social media groups to
improve the provision of practical,
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trustworthy, and timely information
for women with GDM in Vietnam.
Such easily-accessible information is
especially helpful for hard-to-reach
populations that cannot meet with
health care providers on a timely
basis.

REFERENCES

1. Billionnet C,Mitanchez D,Weill A, et al.

Gestational diabetes and adverse perinatal

outcomes from 716,152 births in France

in 2012.Diabetologia. 2017;60:636–644.

2. Fadl H, Magnuson A, €Ostlund I,

Montgomery S, Hanson U, Schwarcz

E. Gestational diabetes mellitus and

later cardiovascular disease: a Swedish

population based case-control study.

BJOG. 2014;121:1530–1536.

3. Cho NH, Shaw JE, Karuranga S, et al.

IDF diabetes atlas: global estimates of

diabetes prevalence for 2017 and pro-

jections for 2045. Diabetes Res Clin

Pract. 2018;138:271–281.

4. Angueira AR, Ludvik AE, Reddy TE,

Wicksteed B, Lowe WL Jr, Layden BT.

New insights into gestational glucose

metabolism: lessons learned from 21st

century approaches. Diabetes. 2015;64:

327–334.

5. Duarte-Gardea MO, Gonzales-Pacheco

DM, Reader DM, et al. Academy of

nutrition and dietetics gestational dia-

betes evidence-based nutrition practice

guideline. J Acad Nutr Diet. 2018;118:

1719–1742.

6. Yamamoto JM, Kellett JE, Balsells M,

et al. Gestational diabetes mellitus and

diet: a systematic review and meta-anal-

ysis of randomized controlled trials

examining the impact of modified die-

tary interventions on maternal glucose

control and neonatal birth weight. Dia-

betes Care. 2018;41:1346–1361.

7. Ali HI, Jarrar AH, El Sadig M, B Yeatts

K. Diet and carbohydrate food knowl-

edge of multi-ethnic women: a com-

parative analysis of pregnant women

with and without gestational diabetes

mellitus. PLoS One. 2013;8:e73486.

8. Carolan M, Steele C, Margetts H.

Knowledge of gestational diabetes

among a multi-ethnic cohort in Aus-

tralia.Midwifery. 2010;26:579–588.

9. Nguyen CL, Lee AH, Minh Pham N,

et al. Prevalence and pregnancy out-

comes of gestational diabetes mellitus

by different international diagnostic cri-

teria: a prospective cohort study in

Vietnam. J Matern Fetal Neonatal Med.

2020;33:3706–3712.

10. Hirst JE, Tran TS, Do MAT, Rowena

F, Morris JM, Jeffery HE. Women

with gestational diabetes in Vietnam: a

qualitative study to determine atti-

tudes and health behaviours. BMC

Pregnancy Childbirth. 2012;12:81.

11. Watts SA, Anselmo JM, Kern E. Vali-

dating the AdultCarbQuiz: a test of

carbohydrate-counting knowledge for

adults with diabetes. Diabetes Spectr.

2011;24:154–160.

12. Harris J, Nguyen PH, Tran LM,

Huynh PN. Nutrition transition in

Vietnam: changing food supply, food

prices, household expenditure, diet

and nutrition outcomes. Food Sec.

2020;12:1141–1155.

13. Nguyen-Anh D, Umberger WJ, Zeng

D. Understanding Vietnamese urban

consumers’ nutrition label use, health

concerns, and consumption of food

and beverages with added sugars. Nu-

trients. 2020;12:3335.

14. Hawkins JS, Casey BM, Lo JY, Moss K,

Mcintire DD, Leveno KJ. Weekly com-

pared with daily blood glucose moni-

toring in women with diet-treated

gestational diabetes. Obstet Gynecol.

2009;113:1307–1312.

15. Xu T, Dainelli L, Yu K, et al. The

short-term health and economic bur-

den of gestational diabetes mellitus in

china: a modelling study. BMJ Open.

2017;7:e018893.

16. Saha S. Compliance and barriers to self-

monitoring of blood glucose in patients

with gestational diabetes mellitus: a sys-

tematic review. Int J Health Sci (Qassim).

2019;13:44–52.

17. Beck J, Greenwood DA, Blanton L,

et al. 2017 National standards for diabe-

tes self-management education and

support. Diabetes Educ. 2018;44:35–50.

18. Hussain Z, Yusoff ZM, Sulaiman SAS.

Evaluation of knowledge regarding ges-

tational diabetes mellitus and its associa-

tion with glycaemic level: a Malaysian

study. Prim Care Diabetes. 2015;9:184–

190.

19. van der Heide I, Uiters E, Rade-

makers J, Struijs JN, Schuit AJ, Baan

CA. Associations among health liter-

acy, diabetes knowledge, and self-

management behavior in adults with

diabetes: results of a Dutch cross-sec-

tional study. J Health Commun. 2014;

19(suppl 2):115–131.

20. Kordi M, Banaei Heravan M. Predic-

tion of self-efficacy and self-care behav-

iors among diabetic women based on

their attitude towards gestational diabe-

tes. J Midwif Reprod Health. 2020;8:

2486–2493.

21. Cardwell MS. Improving medical

adherence in women with gestational

diabetes through self-efficacy. Clin Dia-

betes. 2013;31:110–115.

22. Daraz L, Morrow AS, Ponce OJ, et al.

Can patients trust online health infor-

mation? A meta-narrative systematic

review addressing the quality of health

information on the internet. J Gen

Intern Med. 2019;34:1884–1891.

23. Sayakhot P, Carolan-Olah M. Internet

use by pregnant women seeking preg-

nancy-related information: a systematic

review. BMC Pregnancy Childbirth.

2016;16:65.

24. McCarthy R, Byrne G, Brettle A,

Choucri L, Ormandy P, Chatwin J.

Midwife-moderated social media groups

as a validated information source for

women during pregnancy. Midwifery.

2020;88:102710.

25. Bookari K, Yeatman H, Williamson M.

Exploring Australian women’s level of

nutrition knowledge during pregnancy:

a cross-sectional study. Int J Womens

Health. 2016;8:405–419.

26. Abdullah A, Ng CJ, Liew SM, Ambiga-

pathy S, V P, Chinna K. Prevalence of

limited health literacy and its associated

factors in patients with type 2 diabetes

mellitus in Perak, Malaysia: a cross-

sectional study. BMJ Open. 2020;10:

e039864.

ORCID

Giselle Adriana Pereira Pignotti:
http://orcid.org/0000-0002-1413-
7062

556 Phan et al Journal of Nutrition Education and Behavior � Volume 54, Number 6, 2022

http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0001
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0001
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0001
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0001
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0002
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0002
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0002
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0002
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0002
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0002
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0002
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0003
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0003
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0003
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0003
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0003
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0004
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0004
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0004
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0004
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0004
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0004
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0005
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0005
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0005
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0005
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0005
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0005
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0006
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0006
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0006
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0006
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0006
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0006
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0006
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0006
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0007
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0007
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0007
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0007
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0007
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0007
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0008
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0008
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0008
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0008
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0009
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0009
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0009
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0009
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0009
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0009
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0009
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0010
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0010
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0010
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0010
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0010
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0010
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0011
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0011
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0011
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0011
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0011
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0012
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0012
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0012
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0012
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0012
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0012
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0013
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0013
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0013
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0013
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0013
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0013
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0013
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0014
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0014
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0014
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0014
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0014
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0014
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0015
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0015
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0015
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0015
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0015
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0016
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0016
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0016
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0016
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0016
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0017
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0017
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0017
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0017
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0018
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0018
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0018
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0018
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0018
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0018
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0019
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0019
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0019
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0019
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0019
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0019
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0019
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0019
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0020
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0020
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0020
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0020
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0020
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0020
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0021
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0021
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0021
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0021
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0022
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0022
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0022
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0022
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0022
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0022
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0023
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0023
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0023
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0023
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0023
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0024
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0024
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0024
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0024
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0024
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0024
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0025
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0025
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0025
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0025
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0025
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0025
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0026
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0026
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0026
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0026
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0026
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0026
http://refhub.elsevier.com/S1499-4046(21)00957-X/sbref0026
http://orcid.org/0000-0002-1413-7062
http://orcid.org/0000-0002-1413-7062

	Carbohydrate Knowledge Observed to be Low in Vietnamese Women With Gestational Diabetes Mellitus
	Recommended Citation

	Carbohydrate Knowledge Observed to be Low in Vietnamese Women With Gestational Diabetes Mellitus
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	IMPLICATIONS FOR RESEARCH AND PRACTICE
	REFERENCES
	REFERENCESNguyen CL, Lee AH, Minh Pham N, et al. Prevalence and pregnancy outcomes of gestational diabetes mellitus by different international diagnostic criteria: a prospective cohort study in Vietnam. J Matern Fetal Neonatal Med. 2020;33:3706-3712.10JEHirstTSTranMATDoFRowenaJMMorrisHE.JefferyWomen with gestational diabetes in Vietnam: a qualitative study to determine attitudes and health behavioursBMC Pregnancy Childbirth12201281Hirst JE, Tran TS, Do MAT, Rowena F, Morris JM, Jeffery HE.Women with gestational diabetes in Vietnam: a qualitative study to determine attitudes and health behaviours. BMC Pregnancy Childbirth. 2012;12:81.11SAWattsJMAnselmoE.KernValidating the AdultCarbQuiz: a test of carbohydrate-counting knowledge for adults with diabetesDiabetes Spectr242011154160Watts SA, Anselmo JM, Kern E.Validating the AdultCarbQuiz: a test of carbohydrate-counting knowledge for adults with diabetes. Diabetes Spectr. 2011;24:154-160.12JHarrisPHNguyenLMTranPN.HuynhNutrition transition in Vietnam: changing food supply, food prices, household expenditure, diet and nutrition outcomesFood Sec12202011411155Harris J, Nguyen PH, Tran LM, Huynh PN.Nutrition transition in Vietnam: changing food supply, food prices, household expenditure, diet and nutrition outcomes. Food Sec. 2020;12:1141-1155.13DNguyen-AnhWJUmbergerD.ZengUnderstanding Vietnamese urban consumers´ nutrition label use, health concerns, and consumption of food and beverages with added sugarsNutrients1220203335Nguyen-Anh D, Umberger WJ, Zeng D.Understanding Vietnamese urban consumers´ nutrition label use, health concerns, and consumption of food and beverages with added sugars. Nutrients. 2020;12:3335.14JSHawkinsBMCaseyJYLoKMossDDMcintireKJ.LevenoWeekly compared with daily blood glucose monitoring in women with diet-treated gestational diabetesObstet Gynecol113200913071312Hawkins JS, Casey BM, Lo JY, Moss K, Mcintire DD, Leveno KJ.Weekly compared with daily blood glucose monitoring in women with diet-treated gestational diabetes. Obstet Gynecol. 2009;113:1307-1312.15TXuLDainelliKYuThe short-term health and economic burden of gestational diabetes mellitus in china: a modelling studyBMJ Open72017e018893Xu T, Dainelli L, Yu K, et al. The short-term health and economic burden of gestational diabetes mellitus in china: a modelling study. BMJ Open. 2017;7:e018893.16S.SahaCompliance and barriers to self-monitoring of blood glucose in patients with gestational diabetes mellitus: a systematic reviewInt J Health Sci (Qassim)1320194452Saha S.Compliance and barriers to self-monitoring of blood glucose in patients with gestational diabetes mellitus: a systematic review. Int J Health Sci (Qassim). 2019;13:44-52.17JBeckDAGreenwoodLBlanton2017 National standards for diabetes self-management education and supportDiabetes Educ4420183550Beck J, Greenwood DA, Blanton L, et al. 2017 National standards for diabetes self-management education and support. Diabetes Educ2018;44:35-50.18ZHussainZMYusoffSAS.SulaimanEvaluation of knowledge regarding gestational diabetes mellitus and its association with glycaemic level: a Malaysian studyPrim Care Diabetes92015184190Hussain Z, Yusoff ZM, Sulaiman SAS.Evaluation of knowledge regarding gestational diabetes mellitus and its association with glycaemic level: a Malaysian study. Prim Care Diabetes. 2015;9:184-190.19Heide Ivan derEUitersJRademakersJNStruijsAJSchuitCA.BaanAssociations among health literacy, diabetes knowledge, and self-management behavior in adults with diabetes: results of a Dutch cross-sectional studyJ Health Commun19suppl 22014115131van der Heide I, Uiters E, Rademakers J, Struijs JN, Schuit AJ, Baan CA.Associations among health literacy, diabetes knowledge, and self-management behavior in adults with diabetes: results of a Dutch cross-sectional study. J Health Commun. 2014;19(suppl 2):115-131.20MKordiM.Banaei HeravanPrediction of self-efficacy and self-care behaviors among diabetic women based on their attitude towards gestational diabetesJ Midwif Reprod Health8 202024862493Kordi M, Banaei Heravan M.Prediction of self-efficacy and self-care behaviors among diabetic women based on their attitude towards gestational diabetes. J Midwif Reprod Health. 2020;8:2486-2493.21MS.CardwellImproving medical adherence in women with gestational diabetes through self-efficacyClin Diabetes312013110115Cardwell MS.Improving medical adherence in women with gestational diabetes through self-efficacy. Clin Diabetes. 2013;31:110-115.22LDarazASMorrowOJPonceCan patients trust online health information? A meta-narrative systematic review addressing the quality of health information on the internetJ Gen Intern Med34201918841891Daraz L, Morrow AS, Ponce OJ, et al. Can patients trust online health information? a meta-narrative systematic review addressing the quality of health information on the internet. J Gen Intern Med. 2019;34:1884-1891.23PSayakhotMCarolan-OlahInternet use by pregnant women seeking pregnancy-related information: a systematic reviewBMC Pregnancy Childbirth16201665Sayakhot P, Carolan-Olah M. Internet use by pregnant women seeking pregnancy-related information: a systematic review. BMC Pregnancy Childbirth. 2016;16:65.24RMcCarthyGByrneABrettleLChoucriPOrmandyJ.ChatwinMidwife-moderated social media groups as a validated information source for women during pregnancyMidwifery882020102710McCarthy R, Byrne G, Brettle A, Choucri L, Ormandy P, Chatwin J.Midwife-moderated social media groups as a validated information source for women during pregnancy. Midwifery. 2020;88:102710.25KBookariHYeatmanM.WilliamsonExploring Australian women's level of nutrition knowledge during pregnancy: a cross-sectional studyInt J Womens Health82016405419Bookari K, Yeatman H, Williamson M.Exploring Australian women's level of nutrition knowledge during pregnancy: a cross-sectional study. Int J Womens Health. 2016;8:405-419.26AAbdullahCJNgSMLiewSAmbigapathyPVKChinnaPrevalence of limited health literacy and its associated factors in patients with type 2 diabetes mellitus in Perak, Malaysia: a cross-sectional studyBMJ Open102020e039864Abdullah A, Ng CJ, Liew SM, Ambigapathy S, V P, Chinna K. Prevalence of limited health literacy and its associated factors in patients with type 2 diabetes mellitus in Perak, Malaysia: a cross-sectional study. BMJ Open. 2020;10:e039864.


