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Background: This study aimed to evaluate the effect of self-care educational/training interventions on gesta-

Methods: In this review, we searched the ERIC, Clinical Key, Cochrane, Scopus, PubMed, and ISI databases as
well as Iranian databases from 1990 until Jan 2017. Having evaluated 3267 articles by three of the authors, 20
clinical trials with educational/training approach temained for analysis. In this study, CONSORT checklist,
JADAD scale and Cochrane handbook were used to evaluate the validity of articles.

Results: The quality of 34% of articles was found to be poor due to probability of bias in designing the inter-
ventions and the effect of absence of blinding of personnel and participants. However, absence of blinding had
a low impact on the results of most studies carried out on objective scales like blood glucose levels, or maternal
and neonatal results. Moreover, 66% of studies were assessed to be at a good level of quality.

Conclusion: There ate few articles with educational/training approach on self-care in gestational diabetes melli-
tus, but based on the homogeneity of participants and significant results of self-care interventions, especially
lifestyle ones, self-care guidelines can be developed for gestational diabetes mellitus.
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Introduction

Gestational diabetes mellitus (GDM) is a kind of
diabetes that is first identified in pregnancy with
an increase in blood glucose level (1). GDM is
accompanied by maternal and neonatal complica-
tions, also usually disappears after birth, but the
mother and child are prone to develop type II
diabetes for the rest of their lives. The prevalence
of GDM is on the rise, followed by increased

1805

type II diabetes (2,3). Using new criteria in an
international multi-center study, 18% of pregnan-
cies were accompanied by GDM (3). An inci-
dence of 3.4% for GDM was reported in Iran
(maximum and minimum levels to be 18.6 and
1.3%, respectively), which is in line with the re-
port in Kermanshah, Iran as well as the results of
the systematic review (4-6).
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Although the increased incidence of GDM has
caused serious concerns for the health system
around the world (7), there is strong evidence
suggesting that a proper management can yield
better results for the mother and child (8).
Hence, women should receive education on dia-
betes self-care according to national standards
after diagnosis and based on their requirements
(9). The self-care approach was evaluated to dia-
betes changes during 1970-1990 from the pa-
tient’s passive participatory approach to patient’s
empowerment and active participation in
management of their disease (10), an approach
we expect to occur in providing healthcare to
mothers with GDM. With regard to GDM in-
crease rate, few studies have been performed on
each domains of self-care in gestational diabetes.
The need for a new insight into the necessity of
self-care educational program for GDM along
with the current approach of the international
community made the researchers in this study to
carry out a systematic review to evaluate the ef-
fect of self-care educational/training interven-
tions on GDM.

Methods

The research question in this study was: What is
the effect of self-care education interventions on
pregnancy outcomes in women with gestational
diabetes versus routine training and services?

Strategy of search

Educational interventions included those per-
formed with educational, teaching, instructional,
training or counseling methods in the self-care
domains of GDM. At baseline, using mesh and
keywords of several articles, the keywords com-
patible with the research objectives in English
and Persian. The keywords were searched in the
educational resources information center (ERIC),
Clinical Key, Cochrane, Scopus, PubMed, and ISI
databases as well as Iranian databases, including
Magiran, SID and Iran Medex until Jan 2017.
Advanced search was carried out in the PubMed
database wusing the operators AND/OR,
keywords derived from the MESH and studies
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related, and limitations of the clinical trial articles
without time limitations. With finding more rele-
vant keywords, such as "self-care education",
"self- care education /training" and "gestational
diabetes", search done in other databases (Eng-
lish and Persian).

Keywords were gestational diabetes mellitus, dia-
betes pregnancy, self-care, self-management, edu-
cation, training.

Selection of studies

The articles were screened by their titles and ab-
stracts. The studies conducted on the women
diagnosed with GDM were selected for analysis.
The inclusion criteria consisted of articles with a
relevant subject, a randomized clinical trial meth-
od, a full text and written in English or Persian
language, determining the research question with
PICOS model, the precise design of a random-
ized controlled clinical trial, without limitation of
print time, paper or dissertation approved in aca-
demic centers. The educational interventions on
self-care by every member of the healthcare team,
by evetry educational/training method, in group
or individuals were included in the study. Further,
the studies with interventions approved by the
ethical committee of research were selected for
analysis.

For grey literature, Persian dissertations and un-
published researches through the National Li-
brary of the Islamic Republic of Iran and the Ira-
nian Institute of Science and Technology (Iran
Doc) and library resources of the universities as
well as the WHO and Iranian Center of Clinical
Trials Registration were searched. For English
dissertations and unpublished researches we
searched  various  sources, including the
http://dissertation.com/ site, as well as the
WHO and US Center of Clinical Trials Registra-
tion.

All stages of assessment of the quality of articles
were carried out by two independent researchers.
In the case of disagreement between the review-
ers, a third reviewer refereed the articles.

Validity assessment of articles

1806


http://ijph.tums.ac.ir/
http://dissertation.com/

Iran J Public Health, Vol. 47, No.12, Dec 2018, pp. 1805-1815

CONSORT checklist (11), JADAD scale (12,13)
and Cochrane handbook (14) were used to evalu-
ate the validity of articles. CONSORT checklist
was first used to assess the quality of the selected
papers, out of which only two articles were found
to have less than half of the items. JADAD scale
is scored from 0 to 5 according to the probability
of bias in the sampling process, sample loss and
correct blinding. Studies with a score of =3 have
a good quality (12,13). In addition, different kinds
of bias defined in Cochrane handbook were used
to assess the internal validity of articles (14). The
external validity of the articles was also analyzed,
and the papers with participants representing the
target population as well as the samples randomly
accessible from the population were selected for
analysis. In most of the studies, the participants
included those referring to the clinics and univer-
sity hospitals from others prenatal clinics or of-
fices.

Risk of bias
In the selection bias, the random sequence gener-
ation item was evaluated to be at low risk due to

the use of one random replacement method in all
studies. As for allocation concealment, 14 articles
were assessed to be unknown and 6 articles were
evaluated to be at low risk. In examining the per-
formance bias, the blinding of participants and
personnel was found to be unknown in 15 arti-
cles and at low risk in 5 articles. As for detection
bias, all cases were found to be at low risk. In
attrition bias, 4 papers were reported to be at
high risk and 16 papers were at low risk. In re-
porting bias, due to the presence of all primary
and secondary results in the report, all papers
were evaluated to be at low risk. (Table 1). The
quality of 35% of articles was found to be poor
due to probability of bias in designing the inter-
ventions and the effect of absence of blinding of
personnel and participants. Bias was possible to
occur in the studies using self-reporting scales
with no blinding of participants. However,
absence of blinding had a low impact on the re-
sults in most studies carried out on objective
scales like blood glucose levels or maternal and
neonatal results, and the rest of studies were as-
sessed to be at a good level of quality.

Table 1: Cochrane bias risk assessment for included studies

Allocation
concealment

Random
sequence
generation

Reference

Blinding of  Blinding of Incomplete
participants
and

Other
sources
of bias

Selective
outcome reporting

assessment

outcome
data

personnel

Mendelson et al 2008
Cao et al 2012
Youngwanichsetha et al 2014
Abirami et al 2014
Petkova et al 2011
Viswanath et al 2014
Amason 2013

Valipur et al 2014
Reader et al 2006
Hasle et al 2015

De Barros et al 2010
Brankston et al 2004
Avery et al 1997
Ferrara et al 2011

Yang et al 2014

Bo et al 2014)

Kaviani et al 2014
Khadivzadeh et al 2015
Kaveh et al 2012
Homko 2002

slelelelelelolelelolelolelolielolielelele
corrcr-cccrorcccaacc—aca

ccccocrrrrccOhccrrccacccaa

aleleleliclicielelislieolielielalelalalalialelie
mliololcliclnleloliclcolalalalialioslolialialialie
alelolicicicielelisiclielielieliclelalalialalie
alelolalielofololiolololalialiolofololiolalie

L= Low Risk H= High Risk U= Unclear
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Results

From 5508 articles found, 3267 articles remind
after excluding the repetitive ones. In the search
for the theses, two English and one Persian thesis
were found. The titles and abstracts of the arti-
cles were then studied and those irrelevant to the
research objectives were excluded and the full
text of the relevant and probably relevant articles
along with their references were evaluated to in-
clude other possible sources in the analysis. The

articles lacking the full text (10 articles) were ex-
cluded due to the absence of adequate infor-
mation in the abstract. After excluding the ab-
stracts, non-clinical trials and studies irrelevant to
the self-care educational/training interventions
(32 articles), 34 articles remained. Of these, the
clinical trials without randomization were exclud-
ed from the study (14 articles). Finally, 20 articles
with educational/training approach remained
three in Persian and the rest in English language.
The algorithm of analysis is indicated in Fig.1.

Records identified through
database searching

Additional records identified

through other sources

(n =5508) in=3)
¥ ¥
Records after duplicates removed

(n=3267)

¥
Records screened Records excluded

(n=3267) {n=3234)

¥
Full-text articles assessed Full-text articles excluded,
for eligibility > with reasons
(n=34) n=14)

¥

[n=20)

Studies included in
qualitative synthesis

Fig. 1: Flow diagram of the literature review process (PRISMA)

The outcomes under analysis comprised of
knowledge level, self-care behaviors, glycemic
control, neonatal, maternal, and obstetric results.

Characteristics of studies

Table 2 illustrates the features of the selected pa-
pers. This systematic review included 20 studies
on 2698 women with GDM (1354 in intervention

Awvailable at:
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group and 1344 in control group). The interven-
tion providers in these studies comprised of
nurses, nutritionists and counselors, pharmacolo-
gists, doctors, midwives, and sports physiologists.
Interventions were performed on different do-
mains of knowledge, lifestyle modification, nutri-
tional modification, physical activity, relaxation
and blood glucose self-monitoring.
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Table 2: Characteristics and key results of included studies

First author & year Intervention type Participants Target population Gestational results
IG (intervention week at start
group)
CG (control
group)
Self- care education Interventions
Khadivzadeh,T. 2015 Education of self- care 30 GDM women GDM* women referred to 24-30 - Nutritional compliance (P<0.001)
in each group Ommolbanin hospital- - Physical activity adherence (P<0.001)
Mashhad- IRAN - SMBG* adherence (P<0.001)
- Drug adherence (P<0.001)
- Total self- care score (P<0.001)
- Perceived stress score (P=0.02)
Viswanath,L. Teaching on self-care, 20 GDM women ~ GDM women attending the 24-28 -Increase of self-care agency (P<0.001)
2014 monitoring of dietary in each group Obstetrical unit of Amrita
log, guidance Institute of Medical Scienc-
for diet planning and es, Kochi- Kerala-INDIA
lifestyle change
Informational Interventions
Amason, J.S. 2013 Education for 18in IG GDM women at the Ob- 32-36 -Knowledge of diabetes with cohen test
knowledge increase 5in CG stetric /Gynecology offices (P<0.5)
in the southeastern United -Gestational weeks at delivery (P=.005)
States
Mendelson ,SH.G. 2008 A supplementary edu- 49in 1G GDM women referred by 12-32 -Health Promoting Lifestyle Profile 1T
cation session 51in CG their obstetric provider to a scores (P<0.016)
hospital-based Perinatology -Stress management (p=0.003)
clinic- Los Angeles, USA -Health Responsibility (P=0.000)
-Nutrition (P=0.001)
-Physical activity (P=0.000)
-Spiritual Growth (P=0.005)
Petkova, V. An education program 15 in each group GDM women attending From 28 in -Knowledge level (P<0.001)
2011 antenatal clinic - Sofia- diagnose -Changes in quality of life items:
Bulgaria -Happy and in good mood (P=0.021)
-Calm (P=0.001)
-Vital and active (P<0.001)
-Woke up fresh and rested (P<0.001)
-Daily routine full with
-Interesting things (P<0.001)
Kaveh, M. Instruct education 31inIG GDM women, referred to 21-34 -Knowledge grade (P<0.001)
2012 30in CG hospitals of Shiraz Univer- - 1 hpp*, 2hpp (P<0.001, P<0.001)
sity of Medical Sciences-
IRAN
Life Style Interventions
Cao,XP. 2012 Individualized 127 in 1IG GDM women from the 1G from 30.04+ Lower instances of:
diabetes education, 148 in CG outpatient clinic at the First 4.46 -Premature delivery (P<0.05)
dietary and exercise Affiliated CG from 30.82 -Neonatal care unit admission (P<0.05)
advice, and Hospital of Sun Yat-sen +4.91 - Neonatal birth weight (P<0.0001)
instructions to SMBG* University (Guangzhou, - Waist circumference (P<0.01)
China) -Lower 30-min glucose levels after a
75-g glucose load (P<0.05)
-High-density lipoprotein levels (P<0.05)
Youngwanichsetha ~ S.  Training of Yoga exer- 87in IG GDM women referred to 24-30 -FBS (P<0.012)
2014 cise & mindfulness 90 in CG a tertiary hospital in south- -2hpp (P<0.001)
cating ern Thailand (the referral -Glycosylated hemoglobin (HbA1c)
center for diabetes care) (P<0.010)
Abirami.P. 2014 Multi Model Interven- 104 in IG GDM women attended the 24-28 -FBS in 28,32 & 36 (P=0.001, P=0.001,
tion: counseling about 108 in CG antenatal outpatient de- P=0.001)
diet, exercise, SMBG, partment at government
insulin therapy and hospital, Tambaram- IN- -2 hpp (P=0.001, P=0.001, P=0.001)
yoga DIA
Ferrara,A.2011 Diet, Exercise 96 in 1G GDM women attending to After diagnosis -Dietary fat intake (P=0.002)
and Breast feeding 101 in CG the Kaiser Permanente in IG 31.8 (5.6)
Intervention (DEBI) Medical Care Progtam of & in CG 31.0
Northern California- USA (6.1)
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Yang, X. 2014

Bo,S. 2014

Life style intervention

Exercise and behavioral
recommendations and

counseling

Exercise Training Interventions

Hasle,RH.E. 2015

De Barros,M.C. 2010

Brankston, G.N. 2004

Avery,M.D. 1997

Exercise training with
stationary
ergometer

Training of resistance
exercise program

Circuit-type resistance
training

Home based aerobic

exercise training with

cycle Ergometer and
walking

Nutritional education Intetventions

Valipur.GH.
2014

Reader, D. 2006

DASH* Diet education

Nutrition practice
guidelines education

Mental Health Interventions

Kaviani,M. 2014

Khadivzadeh, T. 2015

Benson’s relaxation
technique

Self-care education

343in IG
362in CG

200 participants
(Undetermine in
each group)

20 in each group

32 in each group

16 in each group

15in IG
14 in CG

16 in each group

85 in routine
dietetic care &
130 in new
guideline

29 in each group

30 in each group

Educational Interventions of Blood glucose self- Monitoring

Homko,C.A. 2002

Self-monitoring of
Blood glucose

31in IG
27in CG

Women with plasma glu-
cose (PG) at GCT =27.8
mmol/L were referred to
TWCHC GDM Clinic-
Tiangin, CHINA
GDM women attending the
Sant’Anna Hospital-Turin,
ITALY

GDM women were recruit-
ed from the Diabetes Ser-
vice at King Edward Me-

morial Hospital, Perth,
Western Australia
GDM women who were
under prenatal follow-up at
the Obstetric Clinic of the
University Hospital, Uni-
vetsity of Sao Paulo School
of Medicine — Brazil

GDM women cared for at

one of two perinatal units
in Edmonton, Alberta,
Canada

GDM women referred to a
large Midwestern health
maintenance organization-
Minnesota university-USA

GDM women attending in
fertility clinics of medical
university of Kashan-
IRAN

GDM women attending in
clinics (diabetes clinics,
obstetric and other clinic
types)- USA

GDM women referred to
Hafez medical university of
Shiraz- IRAN

GDM women referred to
Omolbanin hospital-
Mashhad- IRAN

GDM women participate in
the Diabetes-in-Pregnancy
Program at Temple Univer-
sity Hospital and/or 1 of its
satellite hospitals- USA

After screening
in 24-28

After diagnosis

in 24-26

26-30

24-34

26-32

>32

24-28

After diagnosis
of GDM

24-30

24-30

>33

-Weight gain from entry to 34th gestational

week (P<0.012)

- Neonatal birth weight (P=0.021)
- Apgar score <7 in first minute (P<0.0106)
- Preeclampsia in 1G (P<0.031)
-2 hpp (P<0.001)
- HbAC (P<0.001)
- Log-triglycerides (P=0.02)

-Maternal/neonatal complications (P=0.02)

- Improved maternal fitness in two groups
(P<0.05)

-Improved aerobic fitness in IG (P<0.001)
-Improved of exercise attitude (P<0.001)
-Improved intention to exercise (P<0.05)

- Number of patients need to insulin
(P<0.005)
- Time spent within the target glucose range

(P<0.006)

-Amount of insulin required (P<0.05)
-Latency to insulin requirement (P<0.05)
-Pooled post meal Blood glucose (P<0.05)

-Cardiorespiratory fitness (P<0.005)
-Daily carbohydrate consumption in CG
(P<0.03)

-Increase in exercise, leisure & total activity
in IG (P=0.01, P=0.03, P=0.002)

-FBS (P<0.02)

-Insulin level of serum (P<0.03)
-Intake of carbohydrate, oil, fiber, simple
glucose, SFA, PUFA, fruit, vegetable, nuts,
minerals & micronutrient (P<0.0001)
-Intake of cholesterol (P<0.0001)
-HOMA-IR score (P=0.03)

-Total antioxidant capacity (P<0.0001)
-Total glutathione levels (P<0.0001)
-No significant differences

- FBS (P<0.001)
- 2 hpp (P<0.001)
- Systolic Blood pressure (P<0.006)

- perceived stress score (P=0.02)
- Diet adherence (P<0.001)

- Physical activity adherence (P<0.001)
- Self monitoring of Blood glucose
(P=0.001)

- Drug adherence (P=0.01)

- Total self-care score (P<0.001)

-No significant differences

Self-care education

Only one study was found to have complete edu-
cational content about self-care education (15).

Awvailable at:
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The effects of this intervention on self-efficacy

and self-care behaviors were observed in these
studies (15,16). Assessment of the impact of self-
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care training, a significant difference was found in
the total score of self-care and its domains con-
sist of adher to diet, drug use, physical activity,
and blood glucose self-monitoring (15). Moreo-
ver, an increased score showed for self-care and
its three dimensions (16).

Knowledge development

Although most of the interventions presented a
kind of education in different domains of self-
care, few studies had been done to enhance the
participant’s knowledge (17-20). Several interven-
tions were found to have improved the
knowledge level (17,19,20) or health promotion
behaviors (18). Interventions were performed
over one (17,18) or three training sessions
(19,20). The maternal or neonatal outcomes, ex-
cept for preterm birth (17), showed no significant
difference between groups (17,18).

Lifestyle education

The maximum number of articles obtained was
related to lifestyle interventions, a total of 7 arti-
cles being included in the study (21-26). Nutri-
tional education and sports training were the ba-
sis of these articles. Glycemic control with a sig-
nificant reduction of fast blood sugar (FBS)
(22,23), blood glucose two hours postprandial
(22-25) and hemoglobin Alc (HbAlc) (22,20)
was seen in these interventions. In a study, lack
of significant difference of FBS (26) and abnor-
mal HbAlc was reported (25). Lack of difference
in maternal and neonatal outcomes (21,25,26)
were some of the findings of these studies.

Exercise interventions

In this study, the exercise interventions with edu-
cational/training approach were included (27-30).
In exercise interventions, aerobic fitness im-
provement, exercise attitude, exercise intention
and cardiovascular fitness (27,30), as well as con-
tradictory results, were observed with regard to
the effect of resistance exercise on the number of
patients requiring insulin and prescribed insulin
dose (28,29). These interventions did not have a
significant impact on glycemic control (28,29).
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Nutritional interventions

The majority of interventional studies in this domain
compared various diets in GDM, and only three
studies were found to have educational approach
(18,31,32). The nutrition education intervention with
dietary approaches to stop hypertension (DASH)
performed significantly reduced FBS and serum in-
sulin level of blood (31). However, teaching the
practical guidelines of nutrition, compared with con-
ventional nutrition training and diets, showed no
significant difference in glycemic control or other
maternal or neonatal outcomes (32).

Mental health interventions

No study was found with exactly this title in the
searches. Relaxation training through Benson
method in the study improved glycemic control
and systolic blood pressure (33). The self-care ed-
ucation intervention carried out significantly re-
duced perceived stress by proposing problem
troubleshooting, using problem-solving skills and
group discussion strategies and presenting the ex-
periences of other mothers in coping with their
disease and problems (15).

Blood glucose self-monitoring

The studies on blood glucose measurement
mostly concentrated on three domains of meas-
urement times, comparison of self-monitoring
with regular blood glucose monitoring system
and use of telemedicine. The only education-
al/training intervention assessing the effect of
blood glucose self-monitoring on self-efficacy
and outcomes of pregnancy in GDM was con-
ducted (34), revealing no significant difference
between groups in blood glucose control.

Discussion

Numerous studies have been carried out around
the world on self-care in type I and II diabetes,
but the position of this approach is still not rec-
ognized in the management of GDM. Improve-
ment of the self-care behaviors reported in a lim-
ited number of studies (15,16,35) is indicative of
the efficacy of and necessity of these interven-
tions. The importance of self-care education and

Available at:  http://ijph.tums.ac.ir
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training in GDM not only helps the management
of disease and reduction of maternal and neona-
tal complications but also will reduce the risk of
maternal and neonatal type II diabetes in the up-
coming years in the case of persistent changes in
the lifestyle of people.

Increasing the knowledge level is one of the basic
foundations of every self-care educational/training
program. Evidently, this stage should be more tak-
en into account in less developed societies.

In lifestyle studies, the interventions compatible
with national cultures such as use of yoga or ap-
proaches like mindfulness eating (22,23,25) in
Asian countries. This approach recommended by
international organization (36,37).

In exercise interventions, common characteristics,
and to some extent different from other interven-
tions, were seen, including low number of partici-
pants, considering fetal health approval in addition
to maternal health in inclusion criteria, considering
all known principles of exercise in pregnancy, su-
pervised sessions and necessity of blood glucose
measurement before starting exercise (27-30). The
insignificant difference in obstetric results or gly-
cemic control in these studies (38-41) might be
due to small sample size. The mechanism of exer-
cise effect on GDM was similar to type II diabetes
and stated that exercise probably increased sensi-
tivity to insulin (42). There was more tendency to
use physical activities and exercise simultaneously
to manage GDM over the past few years.

As for the educational interventions studied, a
significant increase in nutritional knowledge, im-
proved FBS, serum insulin level, glycemic control
and quality of life were observed (19,25). Most of
the available nutritional guidelines were on types
I and II diabetes, and no specific instructions
were designed for GDM (32). Studies on differ-
ent diets in GDM are being conducted, and no
definite results have been obtained so far.

In fact, reducing stress and improving the psy-
chological status of individuals can be the inci-
dental effects of every education and training.
The results of the limited existing studies (15,20)
were the same as those of other studies (35,43).
Reducing stress and promoting the mental health
were the positive effects of these interventions,

Available at:  http://ijph.tums.ac.ir

which could favorably enhance glycemic control
by decreasing the stress hormones and promot-
ing the sense of self-efficacy (15,20, 35,43). Men-
tal health care is necessary for the mothers diag-
nosed with GDM.

In spite to result of another study (34), if we ac-
cept the blood glucose self-monitoring includes
two sections of test performance and blood glu-
cose model management, its position and role in
the management of disease will be established.

Conclusion

There are few articles with educational/training
or counseling approach to self-care in GDM than
in type I and II diabetes. The existing studies
have been carried out on various populations
around the world, with different approaches, at
various centers with limited number of samples.
Despite these limitations and difficulty of inter-
ventional studies on pregnancy, their common
findings can be acceptably generalized consider-
ing the homogeneity of participants, including
gender, age (reproductive age), gestational diabe-
tes, lack of other important diseases and referral
to diabetes clinics of university centers. Thus,
based on the homogeneity of participants and
effective results of self-care interventions, espe-
cially lifestyle ones, self-care guide and guidelines
can be developed for GDM. Although low num-
ber of studies or samples in some self-care do-
mains were some limitations of this study, this
study was the first to assess the need for self-care
education in GDM.
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