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Background & Aim: Gestational diabetes is a medical condition that can lead to adverse outcomes of 
pregnancy. In this regard, the best way to reduce symptoms can be patient education. Hence, the aim 
of this study was to determine the effects of face-to-face training and booklet-based education on the 
maternal outcomes of diabetes in pregnancy. 

Methods & Materials: A total of 126 patients with gestational diabetes were randomly enrolled in 
this controlled clinical trial. The patients were randomly allocated into three groups and were fol-
lowed up to 1 week after birth. The 42 samples in the first intervention group, received face-to-face 
training by the researcher. The 42 samples. The second intervention group received a researcher made 
educational booklet and the 42 samples. This group as a control received routine hospital care and 
education. Then, the participants were contacted by the researcher, and a record sheet was completed 
by them. In this study, Fisher’s exact test, chi-square, ANOVA and Kruskal–Wallis were used to ana-
lyze the data. 

Results: Among the studied outcomes, the number of maternal readmission, changing of the treatment 
from diet control to insulin therapy, increasing doses of insulin, showed significant differences in the 
groups, but among other outcomes, there were no statistically significant differences in the groups .  

Conclusion: Training by different methods is effective in patients with gestational diabetes and can 
increase the health of mothers and children. It also leads to lower costs of hospital stay. 
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Introduction1 

Pregnancy is a physiological and normal process 
which women can experience it. However, it maybe 
changes to a critical period, especially when medi-
cal conditions threats maternal health. Underlying 
problems, diseases and disorders caused during the 
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pregnancy as well as external factors can endanger 
the health of mother and fetus or both. Some prob-
lems during pregnancy can lead to unpleasant con-
sequences. Pregnancy outcomes are also strongly 
influenced by maternal health and her physical-
mental condition, in a way that, issues like maternal 
medical or surgical problems affect the outcomes of 
pregnancy (1). One of the most common medical 
conditions is gestational diabetes. Around the 
world, there has been a progressive increase in the 
prevalence of diabetes in recent decades which is 
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considered as one of the major health problems (2). 
The World Health Organization, according to the 
statistics and the growing trend of diabetes world-
wide, has announced diabetes as a latent epidemic 
and has called all the countries in the world to con-
front the epidemic (1) since the year 1993. In the 
United States of America, gestational diabetes oc-
curs in 135,000 women per year (3) and by the year 
2030 the number of people with diabetes is likely to 
reach double its current level and this “epidemic 
diabetes” also includes pregnant women (4). The 
prevalence of gestational diabetes at the world is 5-
10% and is reported in different parts of Iran. Prob-
ably a different race or ethnicity accounts for differ-
ences in the prevalence of gestational diabetes. The 
prevalence of gestational diabetes has been reported 
from 1.3% to 8.9% in Iran (5). Gestational diabetes 
is a common and noteworthy medical condition that 
deserves attention in the field of carbohydrate intol-
erance which affects the pregnancy phenomenon 
and can lead to adverse consequences during preg-
nancy or cause risky delivery and adversely affect 
mother and fetus (6, 7). Maternal adverse effects 
include; increased incidence of hypertension and 
preeclampsia, increased rates of cesarean delivery, 
cardiovascular side effects associated with 
dyslipidemia, abdominal obesity, hydramnious, pye-
lonephritis and prolonged hospital stay (2, 6-9). Fe-
tal complications related to gestational diabetes are 
including macrosomia, fetal growth restriction, un-
explained fetal death, neonatal hypoglycemia, hy-
perbilirubinemia, cardiac hypertrophy, hypocalce-
mia, polycythemia, and obesity (2, 6, 8).  

In this regard, education can be the best way to 
reduce complications and improve the quality of life 
for people with diabetes, which does not cost a lot 
and is applicable to all patients (1). Thus, with ef-
fective training methods for patients or clients, 
health improvement at hospital and home is acceler-
ated (10). Learning about care for the patients and 
their family should be included in the care plan and 
the patients should receive tips and instructions on 
how to take care of themselves, at the time of ad-
mission and before discharge (3). It seems, treat-
ment of gestational diabetes along with the mid-
wifery supports, reduces the risk of perinatal com-
plications (9). Improving midwifery cares, as well 
as diagnosis and better treatment of gestational dia-
betes reduces maternal complications (6, 11).  

There are different methods for patient education 
such as face-to-face training that can improve the 
relationship between people and health care provid-
ers. The method can more applicable for people 
who have low levels of literacy and education or 
having learning problems or disabilities. However, 
face-to-face training may be not good enough for 
patients who have a lack of time. Thus, lack of time 
and rapid discharge of patients is a main obstacle 
for patient efficient education. In addition, negative 
effects of the hospital environment, such as lack of 
quiet and solitude environment and social isolation, 
can interfere in the inpatient-centered decision mak-
ing about health and their involvement in the learn-
ing process. Hence, pamphlet or booklet can be 
used to reduce the negative effects of training in 
hospital (12). Using the educational booklet is also 
widely used in education and it can be used as a 
guide for patients and health-care professionals. 
One of the advantages of educational booklet is that 
it can be used in any situation and circumstances 
(13), but we should cost estimate for preparing it. 

However, each type of education has some ad-
vantages and limitations, educational method should 
be select based on the patient condition. Hence, 
women with gestational diabetes are not excepted. 
Therefore, the aim of this study was to determine 
the effects of face to face training and booklet-based 
education on the maternal and fetal - neonatal out-
comes of diabetes in pregnancy. 

Methods 

This study was a randomized controlled clinical 
trial that compared two types of educational meth-
ods including face-to-face training and educational 
booklet on maternal and neonatal-fetal outcomes. 
Pregnant women with gestational diabetes were en-
rolled to the study who had a gestational age of  
28-36 weeks and were admitted at one of three se-
lected hospitals affiliated with Tehran University of 
Medical Sciences due to high blood sugar or diabe-
tes diagnosis in 2012-2013. Other inclusion criteria 
were gestational, being literate, and lack of any 
known physical or mental disease that make train-
ings impossible. Women who received diabetes 
training before entering the study were excluded. 
The absence in one of the training sessions and re-
luctance to continue participation in the study were 
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considered as the other exclusion criteria.  
After obtaining approval from the Ethics Com-

mittee and the necessary permits from the Research 
Council of Tehran University of Medical Sciences, 
and coordinating with officials of the hospitals 
through available sampling, hospitalized patients 
with gestational diabetes, eligible for the study, 
were selected. Written informed consent was ob-
tained from the participants, and then, they were 
allocated in three groups (two interventions and one 
control groups). Because we could not find similar 
study, with assuming P0 = 0.05 (ratio of readmission 
of patients after discharge) and expected loss to fol-
low up to P1 = 0.1 after training and select α = 0.05 
and β = 0.05, sample size was calculated as 126 
subjects which 42 samples were allocated in each 
(according to the following formula). 
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Three hospitals were selected, then to allocate 
the participants in each group, randomized block 
method was used. In all three hospitals, three groups 
(14 samples in each group) of samples were select-
ed to receive the intervention at hospitals. The first 
intervention group received face-to-face training 
and the second intervention group took educational 
booklet. In this study, control group received rou-
tine hospital care and education. Allocation of sam-
ples in each group took place after previous samples 
were discharged from the group to prevent the ex-
change of information by the participants (Figure 1). 

Data were collected through interviews, com-
pleting the questionnaires and recording patient’s 
medical profile. Questionnaire was containing de-
mographic data, obstetrics history, medical data 
about gestational diabetes and data sheet up to a 
week post-delivery. Studied outcomes were included; 

pregnancy outcomes associated with the mother, 
including; mother’s hospital admission or not ad-
mission due to maternal diabetes during pregnancy 
until the delivery, method of delivery, changing of 
treatment method from diet control to insulin thera-
py and increase in insulin intake. Cases of stillbirths 
were also reported. Validity and reliability of ques-
tionnaire were confirmed by expert panel as well as 
content of education. 

In the intervention group, two training sessions 
were held on 2 consecutive days and each session 
took about 40 minutes. Training items mentioned in 
the first session of the training were included; a defi-
nition of gestational diabetes, causes, side effects, 
individuals at risk, and control and treatment of ges-
tational diabetes such as glycemic control. Training 
items that were taught in the second session were 
included; nutrition, physical activity and exercise, 
insulin injection, and following-up after the pregnan-
cy. In the other intervention group, all the items 
taught by face-to-face training method were distrib-
uted in the form of an educational booklet, to be stud-
ied by the patients. In the control group, the patients 
received routine hospital care and intervention. Thus, 
in all three hospitals, mothers received comprehen-
sive guidance on how to feed themselves by a dieti-
tian. Up to a weak after the birth, the mothers were 
contacted by researcher via phone to answer the 
questions, the mothers’ medical records were also 
used, and then, the record sheet was completed by 
the researcher. According to the exclusion criteria, no 
sample was removed. Blinding was not possible, ac-
cording to the study. Data were analyzed using SPSS 
software (version 16; SPSS Inc., Chicago, IL, USA). 

Results 

The mean age of the participants in the first in-
tervention group was 30.930 ± 5.663 years, and in 
the second intervention group was 30.740 ± 5.575 
years, and in the control group was 30.140 ± 5.515 
years. Gestational age at the time of diagnosis of 
gestational diabetes in the control group was about 
25-30 weeks in most subjects, in the intervention 
Groups 1 and 2, it was 30-35 and 30-35 weeks, re-
spectively, in most subjects. One case of stillbirth 
was reported in the control group.  
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CONSORT 2010 Flow Diagram  
 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

Figure 1. Flow diagrams of the effects of face-to-face training and educational booklet on outcomes of mothers with gesta-
tional diabetes 

 
The results of ANOVA, chi-square and Fisher’s 

exact test showed that the three groups in terms of 
demographic variables, midwifery, and laboratory 
were not significantly different at baseline (Table 1). 

None of the experimented subjects had readmis-
sion after the intervention in the face-to-face train-
ing intervention group, but 10 patients in the control 
group and 4 patients in the educational booklet in-
tervention group, did not have readmission after the 
intervention. Fisher’s exact test showed a significant 
difference between the three groups after the inter-
vention (P = 0.002) (Table 2).  

Fisher’s test showed that there was no significant 
difference between the three groups, regarding the 
delivery method (P = 0.252). 

None of the subjects, in the control group and 
training booklet intervention group, and the majori-

ty of the experimented subjects in the face-to-face 
training intervention group, had change of treatment 
from diet to insulin therapy after the intervention. 
Fisher’s exact test indicated a significant difference 
after the intervention between the three groups  
(P = 0.032). It means that, the face-to-face training 
intervention group and training booklet interven-
tion, had no need to change the type of treatment 
from diet to insulin therapy. 

In the control group, half of the experimented 
subjects had increased their insulin dose until the 
delivery. In the face-to-face training intervention 
group and educational booklet intervention group, 
the majority of experimented subjects did not in-
crease their insulin dose. Chi-square test showed a 
significant difference among the three groups after 
the intervention (P = 0.019). 

 

Assessed for eligibility (n = 126) 

Excluded (n = 1)                 
� Not meeting inclusion criteria (n = 0)  
� Declined to participate (n = 1)       
� Other reasons (n = 0)             

Allocated into intervention groups 1 & 2 (n = 84)        
� Received allocated intervention (n = 84) 
� Did not receive allocated intervention (give reasons) (n = 0)  

Allocated to control (n = 42)              
� Received routine care (n = 42)           
� Did not receive routine care (give reasons) (n = 

Allocation 

Follow-up 

Randomized (n = 3) 

Enrollment 

Lost to follow-up (give reasons) (n = 0)       
Discontinued intervention (give reasons) (n = 0) 

Lost to follow-up (did not answer the phone) (n = 1)  
Discontinued intervention (give reasons) (n = 0) 

Analyzed (n = 84) 
� Excluded from analysis (give reasons) (n = 0) 

Analyzed (n = 41) 
� Excluded from analysis (did not answer the phone) (n = 1)  

Analysis 
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Table 1. Characteristics of subjects according to demographic, obstetric and laboratory criteria 

Variable Control group Intervention Group 1 
(face-to-face training) 

Intervention Group 2 
(training booklet) Test result 

Mean age of mothers 30.14 30.93 30.744 P = 0.798 
Mean mother’s BMI before 
pregnancy 

28.12 26.31 26.93 P = 0.342 

The mean mother’s BMI at the 
time of sampling 

32.4 30.64 31.33 P = 0.383 

Education level of mother High school 
57.10% 

High school 57.1% High school 52.40% P = 0.709 

Economic status Average 64.20% Average 76.20% Average 64.30% P = 0.466 
Abortion No 81% Not 73.80% Not 71.40% P = 0.611 
History of stillbirth Not 90.5 Not 95.2 Not 90.20% P = 0.505 
Exercise during pregnancy No 76.20% No 61.90% No 69% P = 0.367 
Type of treatment Diet 54.80% Diet 61.90% Diet 61.90% P = 0.7443 
Hypertension Not 88.1% Not 78.60% Not 85.70% P = 0.462 
The mean birth weight of the 
previous infant (first pregnancy) 

3090.22 3259.41 3147.08 P = 0.830 

History of gestational diabetes 
in a previous pregnancy 

Not 72.9 Not 88.9 Not 84.6 P = 0.775 

Previous birth time ,if she had 
gestational diabetes 

Premature  
delivery 80% 

Premature delivery 
50% 

At the date of birth 
50% 

Premature delivery 
50% 

At the date of birth 
50% 

P = 0.758 

 
Variance analysis test results revealed that there 

was no significant difference between the three 
groups in terms of gestational age at delivery based 
on the date of the 1st day of the last menstrual peri-
od, gestational age at delivery based on the first ul-
trasound (first trimester). 

Discussion  

Maternal age range, in the face-to-face interven-
tion group, was 20-50 years, in the educational book-
let intervention group was 20-42 years and in the 
control group was 19-45 years. Range of body mass 
index of mothers before pregnancy, in face-to-face 
intervention group, was 17-41, in the educational 

booklet intervention group was 20-46 and in the con-
trol group was 15-53, and in the third trimester were; 
21-45, 23-53, and 22-58 in the face-to-face teaching 
intervention group the educational booklet interven-
tion group, and the control group respectively.  

The main objective of this study was to evaluate 
the effect of various teaching methods on maternal 
outcomes in women suffering from gestational diabe-
tes. Findings showed that training, regardless of 
method, reduced the number of mothers’ readmission 
until the delivery, and led to reduction in the rate of 
changing treatment from diet to insulin therapy.  

One of the common maternal complications in 
patients with gestational diabetes is prolonged hos-
pitalization (6). 

 
Table 2. Distribution of readmission after the intervention in the three studied groups 

Readmission after intervention 

Group 

The result Control Intervention 1 
(face to face learning) 

Intervention 2 
(training booklet) 

N (%) N (%) N (%) 
Did not have 32 (76.2) 41 (100) 38 (90.5) Fisher’s exact test 

P = 0.002 Had 10 (23.8) 0 (0) 4 (9.5) 
Total 42 (100) 41 (100)* 42 (100) 

P < 0.050 is significant. *One of the experimented subjects in the control group 1 (face-to-face training) did not respond to phone calls 
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A study showed that the prevalence of the dis-
ease in Iran is from 1.3% to 8.9% (3) and causes 
many complications for the mother and the infant. 
Therefore, implementation of educational programs 
for pregnant women, screening the risky groups and 
attention to cited complications of diabetes in preg-
nancy, seems to be essential (14, 15). Suzuki et al. 
(16) showed that, in the 1st and 2nd days of hospital-
ization, it is important to focus on the health educa-
tion for diabetics. Studies show that this is the best 
time to start training. Therefore, in this study, the 
trainings began, when the patient was hospitalized. 
However, other studies have shown that training on 
the readmission due to other diseases has had less 
impact. For example, in a study of Shirani (17), 
which was conducted on patients with coronary ar-
tery disease, education at the time of discharge did not 
significantly influence the readmission. However, in a 
study by Ranjbar et al. (18) on schizophrenia patients 
training at discharge had reduced the readmission 
within 3 months after the discharge. 

Bener et al. (19) study showed that, cesarean de-
livery, preterm birth (12.6%, P = 0.030), and mac-
rosomia (10.3%, P = 0.010), were significantly 
more in diabetic pregnant women. Furthermore, 
Fardi Azar et al. (20) study showed that, among 
common maternal complications, incidence of ce-
sarean delivery was high (88.3%), and among the 
maternal complications in diabetes mellitus and ges-
tational diabetes, incidence of preterm delivery was 
18%. Forced cesarean delivery between the three 
groups in this study had a high incidence, but prem-
ature birth did not have a high prevalence and a 
greater number of samples who had given birth at 
36-38 weeks of their pregnancy.  

It seems that other factors affect the above varia-
bles. Therefore, just education does not affect the 
method of delivery and birth time .The incidence of 
complications in such women is high, due to associ-
ated outcomes with gestational diabetes. However, 
it seems that, studies with larger number of samples 
and also with follow-up for a longer time than this 
study, may produce some results in relation to the 
above variables, and the researchers suggest, more 
research should be conducted in this way. 

One of the limitations of this study was that, as 
the researcher did not match the knowledge of 
mothers before the study, and it was possible for the 
participants to obtain information from other re-

sources a part from the researchers’ intervention. To 
compensate for this issue, the researchers attempted 
to conduct the study in three groups. 

Education, particularly in patients with gestational 
diabetes, increases mothers’ awareness about accura-
cy and time-monitoring of blood glucose. It also in-
creases their understanding of the disease control, 
and hence, increases the health of mothers and chil-
dren at risk groups, and may also lead to reduced 
hospital costs. Comparing the effects of training 
methods for gestational diabetes during pregnancy is 
recommended. Findings from the future such studies 
can be termini the best education and training strate-
gies for patients during pregnancy, and improve ma-
ternal and child health outcomes.  
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