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Abstract

Background: Gestational diabetes is a common pregnancy disorder that
affects the mother’s and neonate’s health. The present study was conducted to
investigate the effect of a health literacy approach to counselling on the lifestyle
of women with gestational diabetes. The present randomized controlled clinical
trial was conducted in 2017 using a parallel design. The subjects included 84
eligible women presenting to Alborz and Kamali Hospitals, Karaj, Iran.
Methods: Convenience sampling was first used to select the subjects. They
were then assigned to an intervention or control group based on randomized
blocks of four. Both groups attended counselling sessions. The mothers in the
intervention group attended six sessions of counselling with a health literacy
approach in addition to counselling on routine pregnancy care. The control
group attended counselling sessions on safe pregnancy care and received a
training package containing all the subjects discussed in the intervention group.
The Lifestyle Questionnaire and the Iranian Health Literacy Questionnaire were
completed by the mothers at the beginning and at the end of the sessions as
well as three weeks after the sessions. The data obtained were analyzed in
SPSS-19.

Results: According to the study findings, the scores of lifestyle (P=0.8) and
health literacy (P=0.423) showed no significant differences between the
intervention and control groups before the intervention. Significant differences
were, however, observed in the mean scores of lifestyle and health literacy
between the two groups immediately and three weeks after the intervention.
Comparing the means showed a higher increase in the mean scores in the
intervention group (P<0.001).

Conclusions: Providing counselling services by midwives can significantly
help modify mothers’ unhealthy lifestyle choices and increase their health
literacy; therefore, reducing maternal and neonatal consequences, especially in
high-risk pregnancies.

Trial registration number: IRCT2017021427728N3

Trial registry: Iranian Registry of Clinical Trials

Trial registration date: 5th April 2017

Open Peer Review

Referee Status: " +" +*

Invited Referees

1 2 3
version 1 v v v
published report report report

06 Mar 2018

1 Shirin Djalalinia, Tehran University of

Medical Sciences, Iran

o Mojgan Javadnoori, Ahvaz Jundishapur

University of Medical Sciences, Iran

3 Fariba Ebtekar, Kurdistan University of

Medical Sciences, Iran

Discuss this article

Comments (0)

Page 1 of 14


https://f1000research.com/articles/7-282/v1
https://f1000research.com/articles/7-282/v1
https://orcid.org/0000-0002-7868-6941
http://www.irct.ir/trial/22651
https://f1000research.com/articles/7-282/v1
http://dx.doi.org/10.12688/f1000research.13838.1
http://dx.doi.org/10.12688/f1000research.13838.1
http://crossmark.crossref.org/dialog/?doi=10.12688/f1000research.13838.1&domain=pdf&date_stamp=2018-03-06

FIOOOResearch F1000Research 2018, 7:282 Last updated: 03 APR 2018

Corresponding author: Zohreh Mahmoodi (zohrehmahmoodi2011@gmail.com)

Author roles: Gharachourlo M: Data Curation, Investigation, Resources; Mahmoodi Z: Conceptualization, Project Administration, Writing —
Original Draft Preparation; Akbari Kamrani M: Methodology; Tehranizadeh M: Conceptualization; Kabir K: Methodology

Competing interests: No competing interests were disclosed.

How to cite this article: Gharachourlo M, Mahmoodi Z, Akbari Kamrani M et al. The effect of a health literacy approach to counselling on
the lifestyle of women with gestational diabetes: A clinical trial [version 1; referees: 3 approved] F1000Research 2018, 7:282 (doi:
10.12688/f1000research.13838.1)

Copyright: © 2018 Gharachourlo M et al. This is an open access article distributed under the terms of the Creative Commons Attribution Licence,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. Data associated with the
article are available under the terms of the Creative Commons Zero "No rights reserved" data waiver (CCO 1.0 Public domain dedication).

Grant information: The author(s) declared that no grants were involved in supporting this work.
First published: 06 Mar 2018, 7:282 (doi: 10.12688/f1000research.13838.1)

Page 2 of 14


http://dx.doi.org/10.12688/f1000research.13838.1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://dx.doi.org/10.12688/f1000research.13838.1

Introduction

Although pregnancy is a normal physiologic phenomenon, it can
deviate from its normal path and cause disability, or even mater-
nal and fetal mortality'. Gestational diabetes is a major disorder
that causes numerous complications in the mother and her baby.
Gestational diabetes is a metabolic disorder that emerges or is
diagnosed for the first time with carbohydrate intolerance dur-
ing pregnancy and is considered the most common gestational
complication’. The prevalence of gestational diabetes differs in
different regions, which can be explained by factors, such as ethnic
diversity, differences in lifestyle and nutrition and different screening
protocols®. This disease influences maternal and fetal health
and causes the emergence of numerous undesirable outcomes®.
These complications include hypertension, preeclampsia, urinary
tract infections, hydramnios, surgical interventions, the risk of
developing type 2 diabetes in mothers in the future, and macro-
somia followed by an increased risk of birth trauma, congenital
anomalies, childhood obesity and growth disorders in neonates’.

Many factors are associated with gestational diabetes, includ-
ing social determinants of health®. Lifestyle is one of the main
factors that can play a key role in preventing or treating gesta-
tional diabetes. Research suggests serious relationships between
developing diabetes and lifestyle risk factors, such as smoking,
inappropriate nutrition, drinking, obesity and limited physical
activity’*. Nowadays, more than 70% of diseases are believed to be
somewhat related to people’s lifestyle and many illnesses appear
to be directly or indirectly caused by lifestyle or at least be exacer-
bated or sustained by lifestyle™'’. Gestational diabetes prevention
strategies have recently focused on promoting healthy lifestyles in
patients by encouraging physical activity and promoting healthy
nutrition''. Nevertheless, modifying lifestyle requires adequate
information in this regard”. In fact, the decisions made by peo-
ple and their performance regarding lifestyle behaviors depends
on their level of literacy, which exerts a key effect on preventing
and controlling chronic diseases such as diabetes'’. Today, health
literacy improves health behaviors, creates a healthy lifestyle and
promotes the quality of life'*'°. Health literacy refers to one’s
capacity for acquiring, interpreting and understanding primary
health information and services required for proper health decision
making'’. Enhancing the awareness and preparedness during
pregnancy helps the mother pass this stage of life with fewer
complications. As a result, pregnancy provides a good opportu-
nity for teaching and counseling pregnant women and making
them aware of the advantages of having a healthy lifestyle'®. Given
the importance of pregnant women as a vulnerable social class,
the fifth goal of United Nations Millennium Development Goals,
i.e. a 75% reduction in maternal mortality through improving
mothers’ health'”, and the significance of gestational diabetes as the
most common pregnancy complication and a threat to the mother’s
and baby’s health, the present study was performed to examine the
effect of a health literacy approach to counselling on the lifestyle of
women with high-risk pregnancy and gestational diabetes.

Methods
The present randomized controlled clinical trial was conducted
using a parallel design. The study population comprised pregnant
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women with gestational diabetes presenting to Alborz and Kamali
hospitals in Karaj, Iran in April 2017.

The present research was approved by the Ethics Committee of
Alborz University of Medical Sciences and Health Services on
4 March 2017 (Abzums.Rec.1395.146), and registered in the
Iranian Registry of Clinical Trials (IRCT2017021427728N3) on
5™ April 2017. A completed CONSORT checklist can be found in
Supplementary File 1.

Subjects

Inclusion criteria: The eligible candidates comprised 18-35-year-
old Iranian women with gestational diabetes, whose disease was first
diagnosed using the FBS, OGTT or GCT tests, as per the criteria of
the World Health Organization”’. The exclusion criteria consisted
of being absent from, at most, two counseling sessions, having
other physical or mental co-morbidities, such as cardiac, renal and
thyroid disorders, and unwillingness to participate in the study.

After going to prenatal clinics of Alborz and Kamali Hospitals for
routine check-ups, the researcher (MG) identified eligible moth-
ers and explained the study objectives to them and asked them to
sign an informed consent form if they were willing to participate.
Convenience sampling was first used to select the subjects. They
were then assigned to the intervention and control groups based on
randomized blocks of four. Each “block™ had a specified number of
randomly ordered treatment assignments.

Sample size calculation

Based on the formula for calculating the difference between two
ratios and given a probability of proper lifestyle in 10% of the
subjects in the intervention group (with gestational diabetes) and
its improvement to 30%, the sample size was calculated as 84,
i.e. n=42 in each group.

n2=[z1-a/21\2p(1= p) +z1=B/pl(— p)) + p2(1 = p2)12/ pl = p2
0=5 % P=20 % P1=10% P 2=3% n1/n2=1 n=42

Intervention

The intervention group received counselling on routine pregnancy
care and a health literacy approach to counselling for modifying
lifestyle. The control group received counselling on routine preg-
nancy care as per the safe national maternal protocol of Ministry of
Health and Medical Education of Iran as well as a training package
containing all the subjects discussed in the intervention group. The
sessions were taken by MG, MT. More information about the train-
ing sessions are included in Supplementary File 2.

Both groups attended six 1.5-hour sessions, once a week. To prevent
cross talk by participants, the counselling sessions for the control
and intervention groups were held on different days. The researcher
followed up the mothers by phone.

The content of sessions in the intervention group was presented
using a health literacy approach according to the protocol for the
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care of mothers with gestational diabetes approved by Ministry of
Health and Medical Education of Iran as follows:

Session one: Introducing the members of the group to one another
and the group leader, establishing a positive relationship, stating the
group rules and creating motivations for the active participation and
timely attendance in the sessions, explaining gestational diabetes
and attitudes towards it and the role of a proper lifestyle in coping
with gestational diabetes.

Session two: Counselling on self-awareness skills, understanding the
status quo, explaining the suffering and difficulties they experienced,
introducing and learning how to use insulin, injection-associated
problems, attitudes towards insulin treatment and the ways of cop-
ing with these attitudes and illustrating a favorable status.

Session three: Counselling on health-related skills, including
understanding basic information about nutrition, essential diets,
understanding the effects of nutrition on improving the status,
understanding basic information about physical exercise and its
effects on improving maternal and fetal status, and explaining the
capacity of performing exercises and the types of exercise allowed
during pregnancy.

Session four: Counselling on the concepts associated with
emotional skills, including understanding the fear and stress
caused by the effect of the disease on the fetus and the body, the
subject’s appearance and the disease survival after pregnancy and
the ways of coping with it.

Session five: Understanding and counselling on the concepts
associated with communication skills, understanding the effect
of family and social supports, comprehending basic information
about incorrect health behaviors and their effects on the mother
and the fetus, understanding the effect of the support provided by
the spouse, family and society on these behaviors and introducing
services associated with pregnancy and screening.

Session six: Summarizing the presented subjects, practicing the
counseled skills, responding to questions and receiving feedback
on the classes held.

At the beginning, the end and three weeks after the sessions, Iranian
Health Literacy Questionnaire (IHLQ) and Lifestyle Questionnaire
(LSQ) were distributed among both groups and they were asked
to complete them. If the patient was illiterate, the researcher
completed the questionnaire by an interview.

Data collection
The data collection tools comprised the IHLQ, the LSQ and a
sociodemographic checklist (Supplementary File 3).

The 53-item IHLQ contains 9 subscales, including access to health
information access, health information use, reading skills, compre-
hension skills, assessment and judgment skills, decision-making
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and communication skills, health knowledge, individual empower-
ment and social empowerment. The validity and reliability of IHLQ
were confirmed by Haghdoost ef al. in 2014°'.

The 70-item LSQ contains 10 dimensions of health, physical health,
sports and fitness, weight management and nutrition, disease pre-
vention, mental health, spiritual health, social health, avoidance of
drugs, alcohol and opiates, accident prevention and environmental
health. Lali et al. confirmed the validity and reliability of this ques-

tionnaire in Isfahan, Iran, in 2008-2009 academic year'".

Data analysis
The data collected were analyzed in SPSS-19 using independent t-
test, Mann-Whitney test, Fisher’s exact test and Chi-square test.

Results

A total of 100 subjects were initially recruited, and 16 were
excluded during the study: 8 subjects were excluded in the inter-
vention group, including 2 for failing to complete the question-
naires, 4 for being absent for more than two sessions, and 2 for pre-
term delivery at a 25-week and 29-week gestational age; 8 subjects
were also excluded from the control group, including 4 for failing
to complete the questionnaires, 3 for failing to attend the sessions
and 1 for abortion at 16 weeks of pregnancy. Therefore, the study
ended with 84 subjects (Figure 1).

The present study investigated 84 mothers with gestational diabetes
in two groups, who were examined until the end of the study. After
examining the normality of the study variables, no significant dif-
ferences were observed between the two groups in terms of mean
age, level of education, body mass index (BMI), occupational sta-
tus and gestational age, and the two groups were therefore matched
in terms of the cited variables (Table 1).

According to the study findings, no significant differences were
observed between the two groups in terms of the mean score of
lifestyle before the intervention. Therefore, the two groups were
matched before the intervention in terms of lifestyle. The two
groups exhibited significant differences in the mean score of life-
style after the intervention. This mean score showed a significant
increase immediately and three weeks after the intervention, and
this increase was higher in the intervention group (Table 2).

No significant differences were observed between the two groups in
terms of the mean score of health literacy before the intervention,
and the two groups were therefore matched in this regard. The two
groups exhibited significant differences in the mean score of health
literacy immediately and three weeks after the intervention, and
this increase was significant in the intervention group (Table 3).

Dataset 1. Sociodemographic characteristics, and results from
the IHLQ and LSQ questionnaires, before, immediately after
and 3 weeks after intervention for control and intervention
groups

http://dx.doi.org/10.5256/f1000research.13838.d195054
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Figure 1. CONSORT flow diagram.

Table 1. Distribution of demographic characteristics in women with gestational diabetes
presenting to selected health centers in Alborz province in 2017.

Demographic factors Control group Intervention group P value
Mean +SD
Maternal age 30.78+3.82 31.5+4.36 0.734
Maternal weight before pregnancy 70.21+£10.88 71.02+8.97 0.71
Gain weight in pregnancy 6.45+2.34 6.80+3.31 0.34
BMI 27.50+3.554 28.11+3.267 0.68
Gestational age by sonography 23.62+6.23 22.81+8.38 0.93
N (%)
Maternal job House keeper 39 (92.9) 38(90.5) 05
Employment 3(7.1) 4(9.5)
Maternal education Diploma 36 (85.7) 34 (81.0) 0.53
BS 6 (14.3) 7(16.7)
MS 0 (0) 1(2.4)
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Table 2. Comparing the overall mean score of lifestyle in the control group and the intervention group
before, immediately after and three weeks after (follow-up) the intervention in women with high-risk
pregnancy presenting to selected health centers in Alborz province in 2017.

Before Immediately 3 weeks after P value*
intervention  After intervention
intervention

Physical health Intervention 14.12+2.81 19.28+2.17 20.83+1.58 P<0.001
group F=173.96
Control group  13.95+2.80 16.05+3.02 16.57+3.11

Sports and fitness Intervention 10.07+3.39 15.93+1.93 16.90+1.95 P<0.001
group F=208.14
Control group  8.74+3.15 10.40+2.81 10.95+3.099

Weight management and  Intervention 12.28+2.40 17.40+1.69 18.19+1.435 P<0.001

nutrition group F=130.70
Control group  12.76+3.39 13.88+2.68 13.71+£2.75

Disease prevention Intervention 15.74+2.58 18.00+1.89 18.81+1.52 P<0.001
group F=43.82
Control group  15.64+2.32 16.21+£2.65 16.28+2.31

Mental health Intervention 14.238+3.69  17.50+2.37 18.17+1.94 P<0.001
group F=43.82
Control group  13.83+3.77 14.81+£3.44 14.93+3.42

Spiritual health Intervention 14.36+6.31 14.93+2.38 15.48+1.89 P<0.001
group F=1.46
Control group  13.12+3.28 13.26+2.46 13.40+2.18

Social health Intervention 15.57+3.26 18.67+1.54 18.93+1.58 P<0.001
group F=53.28
Control group  15.57+3.52 15.86+2.87 16.55+2.57

Avoidance of drugs, Intervention 14.71+£3.34 17.00+0.91 17.33+0.95 P<0.001

alcohol and opiates group F=12.54
Control group  15.14+3.59 15.45+3.39 15.71+2.81

Accident prevention Intervention 18.57+3.46 20.90+2.16 21.78+1.64 P<0.001
group F=24.02
Control group  19.33+2.99 19.86+3.17 19.81+2.91

Environmental health Intervention 17.78+3.48 18.62+3.12 20.98+10.10 P=0.169
group F=1.91
Control group  18.90+3.11 18.26+2.88 18.00+2.84

Life style Intervention 144.67+21.53 175.64+12.84 184.00+12.24 P<0.001
group F=208.87

Control group

143.52+19.92

151.33+18.33

153.40+16.56

“P-values are comparing the difference in scores of lifestyle in three phases, before, immediately after and 3 weeks after
intervention, between the intervention and the control groups.

Table 3. Comparing the overall mean score of health literacy in the control group and the
intervention group before, immediately after and three weeks after (follow-up) the intervention in
women with high-risk pregnancy presenting to selected health centers in Alborz province in 2017.

Before intervention After intervention 3 weeks after intervention
14.44+1.29 18317177
11.66+1.89 11.34+1.98

Health literacy
Intervention group  9.95+2.52
10.36+2.14

F=278.69

Control group P<0.001*

“P-value is comparing the difference in scores of health literacy in three phases, before, immediately after and 3 weeks
after intervention, between the intervention and the control groups.
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Discussion

Gestational diabetes is a common disorder during pregnancy,
which can negatively affect prenatal outcomes and is associated
with lifestyle risk factors. Modern prevention methods of
gestational diabetes emphasize modifying lifestyle risk factors'**.

The present study findings suggest no significant differences
between the two groups before counselling in terms of the score of
lifestyle. In other words, the two groups presented the same level of
lifestyle upon entering the study; however, immediately after and
three weeks after the intervention, a higher increase was observed
in the mean scores of variables, such as physical health, sports
and fitness, weight management and nutrition, disease prevention,
mental health, avoidance of drugs, alcohol and opiates, acci-
dent prevention and the overall lifestyle of the mothers, in the
intervention group compared to those in the control group, although
no significant differences were observed between the two groups in
spiritual health and environmental health.

In 2011, Luoto et al. found that interventions such as counselling
can improve lifestyle quality in pregnant patients at risk of devel-
oping gestational diabetes*’. Numerous studies have explained the
effect of interventions on modifying lifestyle, and their results
are consistent with those obtained in the present study. In 2015,
Khadivzadeh et al. found that educational lifestyle interven-
tions can help promote self-care in patients with gestational
diabetes*’. Babaei ef al. (2016)* and Korpi-Hyoviilti et al. (2012)
reported that individual counseling conducted by experts as part of
lifestyle interventions modifies nutrition and sports dimensions of
lifestyle’®”’. A study conducted by Babei et al. titled “the effect of
educational intervention of lifestyle modification on blood pres-
sure control in patients with hypertension” showed that educational
programs can modify and increase the score of lifestyle dimensions,
including sports and fitness, weight management and nutrition and
mental health, although these interventions were found not to affect
spiritual health™.

Before the intervention, no significant differences were observed
between the two groups in the score of health literacy, and the two
groups were matched in terms of the level of health literacy. The
mean score of health literacy, however, showed a higher increase
immediately and three weeks after the intervention in the inter-
vention group compared to that in the controls. Given that the two
groups were matched in terms of demographic characteristics and
level of health literacy, the findings suggest the effect and role of
counseling and the counselor midwife in improving the level of
health literacy in mothers with gestational diabetes. This finding is
consistent with the results of the studies conducted by Tol et al.”®
and Kandula ez al.”. These researchers found that education and
counselling increase the score of health literacy in diabetics with
any levels of health literacy. Luoto et al. reported that interven-
tions at the level of patient communication skills can improve the
awareness, literacy and clinical indicators of diabetics™. Today,

F1000Research 2018, 7:282 Last updated: 03 APR 2018

many health problems and human social needs can be solved
using advisors as facilitators for knowledge based on useful
relationships.™.

The strength of the present study was the fact that the interven-
tion and control groups matched in terms of some confounding
demographic variables affecting the results, including age, level of
education, BMI and gestational age, and the results obtained were
not therefore affected by these variables. The researchers made
efforts to use random allocation and match the subjects in both
groups; however, the subjects’ lifestyle was impossible to be com-
pletely controlled and this was a limitation of the present research.

Conclusion

The findings obtained from the present research showed that both
routine pregnancy counselling and a health literacy approach to
counselling causes an increase in the overall score of lifestyle and
health literacy. As members of the health system and the main
supervisors of pregnant women, midwives have the closest relation-
ship with these women and are in charge of providing them with
care services and necessary recommendations during pregnancy.
They can therefore take more effective steps towards improving
mothers’ health and pregnancy outcomes by applying correct coun-
selling principles for resolving mothers’ problems.
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1. The problem statements agreed with the title and seemed to be significance. Several appropriate
references were used in the introduction section, but the literature was not clearly visible to the
reader, and it required several conflicting findings about the effect of Health literacy on life style.

2. The aim of this study is clearly stated, however, it is better to remove "high risk pregnancy "in the
last sentences of the introduction section.

3. In methodology section, the instruments were explained, and their reliability and validity were
stated. The population used was adequate. The counselling sessions were explained clearly.
It is better to clarify the number of participants in intervention and control groups from each
hospital. The statistical techniques were stated but no discussion was given in this particular
section.

4. In the results section, the findings were presented by appropriate figure and tables according to
aim of the study.

5. Inthe discussion section, the findings of other studies supported the results of the present study
but the conflicting findings were not stated.

6. The conclusion section was stated clearly that included summary of the main findings and
recommendation but the recommendation for further researches was not given.

7. In the Socio Demographic check list it was better “weight gain” written instead of increase weight.

Is the work clearly and accurately presented and does it cite the current literature?
Partly

Is the study design appropriate and is the work technically sound?
Partly

Are sufficient details of methods and analysis provided to allow replication by others?
Partly

Page 10 of 14


http://dx.doi.org/10.5256/f1000research.15041.r31591

FIOOOResearch F1000Research 2018, 7:282 Last updated: 03 APR 2018

If applicable, is the statistical analysis and its interpretation appropriate?
| cannot comment. A qualified statistician is required.

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.
Referee Expertise: Midwifery, community health

I have read this submission. | believe that | have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard.

Referee Report 15 March 2018

doi:10.5256/f1000research.15041.r31590

v

Mojgan Javadnoori
Reproductive Health Promotion Research Centre, School of Nursing and Midwifery, Ahvaz Jundishapur
University of Medical Sciences, Ahvaz, Iran

Dear authors,
Your manuscript addresses an important aspect of caring for high risk pregnancies, however some
suggestions may be considered:

1. Introduction should clarify the gap in literature about interventions on lifestyle and their effects on
pregnancy outcome. In the other words, what is gap in knowledge about this topic that your study
aimed to answer it?

2. Please give explanations about this counselling approach (health literacy approach). Is your
intervention a counselling or an education?

3. What does the “parallel design” mean? Please explain it.
4. The value of P for comparing before and after of each group is not mentioned in the tables.

5. Itis important that, "no significant differences were observed between the two groups in terms of
demographic variables", or life style, or health literacy, “Therefore, the two groups were matched
before the intervention in terms of lifestyle” ...... IS NOT “matching process”. Matching process is
used in case-control design. “Random allocation” is utilized to control such confounding variables
in randomized control trials. So it should be correct throughout the results and discussion;
sentences such as: “The strength of the present study was the fact that the intervention and
control groups matched in terms of ...”
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6. The first sentence in conclusion part is not highlighted in results because the p value In tables, is
for comparing two groups no before and after in one group.

7. The first paragraph of discussion can be deleted.
8. The title of tables is very long and contains unnecessary explanations.
9. Itis suggested to change the word “subjects” to “participants”.

10. The last sentence of the background in abstract should be remove to methods.

11. The content of counselling approach for intervention group, vs routine care and package for control
group is not clear. “The control group received counselling on routine pregnancy care as per the
safe national maternal protocol of Ministry of Health and Medical Education of Iran”. Is this protocol
the same that was used as counselling for routine pregnancy care? Please describe it more clearly.

12. What is the novelty of your study findings?
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Gharachourlo et al performed an interesting clinical trial about the effect of a health literacy approach to
counselling on the lifestyle of women with gestational diabetes, enrolled 42 eligible 18-35-yearold Iranian
women with gestational diabetes in each groups. They concluded that providing

counselling services by midwives can significantly promote the lifestyle patterns and increase their health
literacy, especially in high-risk pregnancies.

The field of gestational diabetes consider as one of the most important priorities of maternal health and
designing and development of the manuscript are interesting.

| think the paper may therefore be suitable for publication after some minor changes that | suggested
below:

® Please rename 'subjects' to 'participant'.

® |n the Introduction section; please provide the gap of related evidence and briefly point to

justification of conduction of present study in these regards.

® |n the Methods section; refer to your approaches in data analyzing even used soft wares.

® The strengths aspects of investigation could be discussed in more details.

®  Further subjects could be providing for more complementary researches in related domains.
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