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The effect of health-promoting lifestyle education program 
provided to women with gestational diabetes mellitus on 
maternal and neonatal health: a randomized controlled trial
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aJinekolojik Cerrahi Servisi, Kayseri Sehir Hastanesi, Kayseri, Turkey; bFaculty of Health Sciences, Biruni 
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ABSTRACT
Gestational diabetes is associated with adverse health outcomes for 
mother and offspring. The purpose of this study is to investigate the 
effects of the Health-Promoting Lifestyle Education Program pro-
vided to women with gestational diabetes on maternal lifestyle, 
quality of life, depression symptoms and neonatal health. 
A randomized controlled study was conducted in the perinatology 
clinic. While the intervention group (n = 46) was provided with the 
education program and usual care, the control group (n = 42) was 
provided with only usual care. Healthy lifestyle behaviors, quality of 
life and level of depression of women with gestational diabetes 
were evaluated. And postpartum characteristics of neonates in both 
groups were assessed. The education program was found to 
improve the healthy lifestyle behaviors and quality of life in the 
intervention group. The rates of macrosomia were low for the 
neonates in the intervention group. The Health-Promoting 
Lifestyle Education Program was a health-promoting practice for 
the women with gestational diabetes.
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Introduction

Gestational diabetes mellitus (GDM) is diabetes that is first diagnosed in the second or 
third trimester of pregnancy (American Diabetes Assocation, 2019). It is recommended 
that pregnant women who have the standard diagnostic criteria for diabetes in the first 
trimester should be diagnosed as ‘diabetes mellitus in pregnancy’ instead of ‘gestational 
diabetes mellitus’ (American Diabetes Assocation, 2014; Hod et al., 2015). GDM is the 
most common metabolic disease occurring during pregnancy (Colberg et al., 2013). 
Rising from 5–6% to 15–20%, the prevalence of GDM has been reported to significantly 
increase around the world within the last 20 years (American Diabetes Assocation, 2014; 
Carolan et al., 2012; Colberg et al., 2013; Crowther et al., 2012; Hod et al., 2015; Lawrence, 
2011).
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GDM, which emerges as an important condition in the reproductive age of women, 
negatively affects the health of both the mother and the baby (Crowther et al., 2012; Yang 
et al., 2014). Macrosomia, shoulder dystocia and other birth injuries, respiratory distress, 
hypoglycemia, polycythemia and hyperbilirubinemia are the most common problems in 
newborns. With exposure to maternal hyperglycemia in uterus long-term sequelae in 
offspring includes higher risks of obesity, impaired glucose metabolism and diabetes later 
in life (Hod et al., 2015). GDM is associated with a higher incidence of maternal 
morbidity, including cesarean deliveries, birth trauma, hypertensive disorders of preg-
nancy (including pre-eclampsia), cardiovascular disease, metabolic syndrome and sub-
sequent development of type 2 diabetes (Hod et al., 2015; Plows et al., 2018; Tieu et al., 
2017). Up to 10% of women with previous GDM are diagnosed with type 2 diabetes soon 
after delivery. During a ten-year follow-up, the risk of type 2 diabetes in women with 
GDM may be as high as 70% (Gilbert et al., 2019; Plows et al., 2018; Rono et al., 2014). 
Internationally, clinical practice guidelines generally recommend postpartum assessment 
for continuing glucose intolerance after six to 12 weeks, by oral glucose tolerance testing 
to detect type 2 diabetes. Despite such recommendations, a high proportion of women 
with previous GDM do not have testing for diabetes in the postpartum period (Tieu et al., 
2017).

Gestational diabetes adversely affects quality of life and that depression rates are 
higher in women with abnormal glucose levels (Daniels et al., 2003; Elnour et al., 2008; 
Gezginc et al., 2013; Gilbert et al., 2019; Trutnovsky et al., 2012).

Both non-pharmacological and pharmacological interventions are used to treat gesta-
tional diabetes. Currently, dietary and lifestyle counseling is the first line of treatment for 
women with GDM (Brown et al., 2016). American Diabetes Association (ADA) empha-
sized the importance of lifestyle in the treatment of diabetes in their clinical guide 
recommendations. It has been reported that about 80% to 90% of women with GDM 
can manage the disease by simply adopting a healthy lifestyle (American Diabetes 
Assocation, 2014). ADA underlined the significance of self-management of GDM, 
smoking cessation, psychosocial care and breastfeeding as well as nutrition and physical 
activity in the standards of medical care in diabetes (American Diabetes Assocation, 
2015). Literature on this topic has largely focused on nutrition and physical activity. 
These studies have generally researched the effects of nutrition and exercise on maternal 
and neonatal outcomes (Crowther et al., 2005; Korpi-Hyovalti et al., 2011; Mendelson 
et al., 2008; Momeni Javid et al., 2015; Simmons et al., 2015). A search for the Cochrane 
database has showed that GDM and lifestyle interventions were handled in various 
studies. Most of these studies are about nutrition, physical activity and self-monitoring 
of blood glucose (Bain et al., 2015; Han et al., 2013, 2012; Tieu et al., 2008; Elnour et al., 
2008; Ferrara et al., 2011; London et al., 2009; Youngwanichsetha et al., 2014). A review 
has evaluated a combination of at least two or more of the lifestyle interventions (with or 
without pharmacotherapy) such as diet, physical activity, education, behavioral change 
techniques, self-monitoring of blood glucose and other interventions not previously 
specified in women with GDM (Brown et al., 2017). However, this review including 15 
trials, does not contain a trial which conducts an intervention that covers all these topics.

The present study has dealt with all the topics related to healthy lifestyle interventions. 
The topics of the Health-Promoting Lifestyle Education Program (HPLEP) are self- 
management of blood glucose, nutrition, physical activity, coping with stress, sleeping 
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well, smoking cessation, self-care and breastfeeding. Furthermore, in this study there is 
a recommendation for assessment of diabetes during postpartum.

The aim of this study is to examine the effects of the HPLEP on maternal healthy 
lifestyle behaviors, quality of life, depression symptoms and neonatal health.

Materials and methods

Design

This study has been designed and conducted as a randomized controlled trial. Health- 
Promoting Lifestyle Education Program has been compared with usual care. This study is 
registered in ClinicalTrials.gov.

Sample and randomization

This study was conducted in the perinatology clinic of the Istanbul Zeynep Kamil 
Hospital, Turkey between January 1 and December 30 of the year 2015. The records 
show that annually about 350 women with GDM are treated in the perinatology clinic. 
The sample size was calculated using the Power and Sample Size Calculation program 
(3.0 version) (Dupont & Plummer, 1990). According to this program the minimum 
sample size needs to be 30 women with GDM at the level of α = 0.05 with 80% power. 
Including 50 women with GDM in each group was considered appropriate. The 
inclusion criteria for participation in the study includes a gestational period of 24 to 
34 weeks, a diagnosis of GDM and an age of 18 years or older while the exclusion 
criteria includes the presence of a psychiatric disease, multiple pregnancy, the risk of 
preterm delivery, a diagnosis of placenta previa or premature rupture of the 
membranes.

The patients followed up in the perinatology clinic were divided into the groups 
through simple randomization (selected randomly by the staff nurse in the perinatology 
clinic). The researchers checked the patients in the perinatology clinic daily. When there 
was more than one patient who met the inclusion criteria, this randomization method 
was utilized to determine which group the patients join. Even when there was just one 
woman with GDM in the clinic, the same method was used again.

Data collection

All data were collected with questionnaires administered through face-to-face interviews 
that were conducted by the researchers.

1. The Socio-Demographic Information Form: This form, which was prepared by the 
researchers, includes socio-demographic characteristics of women.

2. The Health-Promoting Lifestyle Profile II (HPLP II): This scale consists of 52 items 
under the six subscales of spiritual growth, nutrition, physical activity, health responsi-
bility, interpersonal relations and stress management. The lowest and highest possible 
scores on the scale are 52 and 208 respectively. Higher scores obtained from the scale 
indicate a higher performance level of the determined health-promoting behaviours 
(Walker et al., 1995). In this study, the Cronbach’s alfa is 0.90.
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3. The Center for Epidemiologic Studies Depression Scale (CES-D): This short scale 
consists of 20 items, each of which is scored between 0 and 3. The total score ranges 
between 0 and 60, a score of 16 and higher indicates higher risk of depression while lower 
scores indicate lower risk of depression (Radloff, 1977). In this study, the Cronbach’s alfa 
is 0.85.

4. The Short Form 36 Health Survey (SF-36): SF-36 is a self-assessment scale that 
consists of 36 questions under eight subscales: physical functioning, physical role limita-
tion, social functioning, mental health, energy-vitality, bodily pain, general health per-
ceptions, and emotional role limitation. Scores for each subscale range from 0 to 100, 
with a higher score defining a more favourable health state (Ware & Sherbourne, 1992). 
In this study, the Cronbach’s alfa is 0.85.

5. The Neonate Information Form: Postpartum characteristics of neonates were 
assessed through the Neonate Information Form developed by the researchers on the 
basis of literature.

Procedure

The flowchart of this study is shown in Figure 1. The women in both groups were 
administered the Socio-Demographic Information Form, the HPLP-II, the CES-D, and 
the SF-36 in the first assessment.

The education program and the usual care were provided to the intervention group. 
The education program consists of three 45-minute sessions, which included face-to-face 
lectures with the dissemination and presentation of written and visual materials. Three 
sessions were presented three days respectively. Three sessions were administered one-to 
-one. Session 1 includes self-monitoring of blood glucose and nutrition. Session 2 
includes physical activity, coping with stress and sleeping. Session 3 includes smoking 
cessation, self-care and breastfeeding. Relaxation techniques used to cope with stress and 
physical exercises were explained practically. In addition to these procedures, the impor-
tance of diabetes screening at the 6th week of postpartum was emphasized to women with 
GDM in the intervention group. Besides, each participant in the intervention group was 
given the ‘Health-Promoting Lifestyle Booklet’ and the ‘Diary of a Woman with GDM’ 
card. The booklet features all of the health promoting practices such as self-monitoring of 
blood glucose, nutrition, physical activity, stress, sleeping, smoking cessation, self-care 
and breastfeeding and their relationship with GDM was explained in line with current 
literature. Apart from a simple and clear language, the booklet includes visual materials 
to facilitate understanding. The Diary of a Woman with GDM card involves in the daily 
program that women should follow the hours for main meals and snacks, insulin hours, 
etc. The education and counselling were maintained through follow-up via phone calls 
for the intervention group 2 weeks after the education program and 2nd week of the 
postpartum.

The women in the control group receiving only the usual care were followed according 
to the routine diabetes follow-up protocol of the institution such as monitoring blood 
glucose levels as frequently as indicated by the doctor and referring patients to a dietician 
and a diabetes nurse.

To assess the effectiveness of the education program, the HPLP-II, CES-D and SF-36 
were re-administered to the intervention group, the second assessment, four weeks after 
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Figure 1. Flowchart of the study.
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the first assessment. The HPLP-II, CES-D and SF-36 were re-administered to both 
groups in the sixth week postpartum, third assessment.

Ethical considerations

The required permissions were obtained from the Clinic Research Ethics Committee of 
Zeynep Kamil Women and Children Diseases Training and Research Hospital. 
Institutional permission was granted from the hospital. All participants gave informed 
consent prior to inclusion in the study.

Analyses

The data were tested using the SPSS 21 package program. We used the Kolmogorov- 
Smirnov Test to make a determination as to whether a distribution matches the char-
acteristics of a normal distribution (p > 0.05, normal distribution, use parametric 
statistical test; p < 0.05, not normal distribution, use non-parametric statistical test). 
The socio-demographic information was analysed using descriptive statistical methods 
and compared using the Chi-square and Mann-Whitney tests (not normal distribution 
data). The first, second and third HPLP II scores of the intervention group were 
compared using one-way ANOVA (normal distribution) and the first, second and 
third CES-D and SF-36 scores of the intervention group were compared using the 
Friedman test (not normal distribution). The first and third assessments of the interven-
tion and the control group were compared using the Independent Samples test (normal 
distribution) and Mann-Whitney test. Postpartum characteristics of the neonates were 
tested using the Chi-square test, Independent Samples test and Mann-Whitney test.

Results

The findings about 88 women with GDM (intervention group: 46, control group: 42) 
were reviewed. Table 1 shows the socio-demographic information of the women in the 
intervention and control group. No statistically significant difference was found between 

Table 1. Socio-demographic information of the women with GDM.
Characteristics Intervention group (N = 46) Control group (N = 42) P value

Age (years) 31.91 ± 5.41 33.64 ± 4.70 .146
Gestational week 30.39 ± 2.49 30.86 ± 2.61 .324
Pre-pregnancy BMI 
Education Level (n/%) 

Primary School 
Secondary School 
Higher Education

27.90 ± 6.02  

20 (43.5) 
19 (41.3) 
7 (15.2)

29.20 ± 5.68  

28 (66.7) 
9 (21.4) 
5 (11.9)

.190   

.079

Profession (n/%) 
Housewife 
Civil servant, worker, etc.

30 (65.2) 
16 (34.8)

34 (81) 
8 (19)

.098

Employment Status (n/%) 
Employed 
Unemployed

7 (15.2) 
39 (84.8)

6 (14.3) 
36 (85.7)

.902

Abbreviation: BMI, Body Mass Index. Data were presented as mean value ± standard deviation or count (percentage). 
Difference was determined by MannWhitney Test and Chi-square (χ2) Test. Significant level was considered at P < 0.05.
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the intervention and the control group in terms of age, gestational week, pre-pregnancy 
BMI, education level, profession, and working status (P> 0.05).

In the first assessment, the total HPLP II score of the intervention and the control 
group was found 133.50 ± 18.39 and 128.31 ± 19.31 respectively. No statistically sig-
nificant difference was found between the scores of the groups regarding the total HPLP 
II and its subscales (P> 0.05). In the first assessment, the CES-D total score of the 
intervention and the control group was found 18.54 ± 9.88 and 17.24 ± 9.81 respectively. 
No statistically significant difference was found between the scores of the women in terms 
of the total CES-D and its subscales (P> 0.05). In the first assessment, the scores of the 
control group in the physical functioning, physical role limitation and energy-vitality 
subscales of the SF-36 were found to be significantly higher than those of the intervention 
group (P< 0.05) (see Table 2).

Table 3 shows the scores of the intervention and the control group for the total HPLP- 
II, CES-D and SF-36 subscales in the sixth week of postpartum. The scores of the 
intervention group in the total scale and in the health responsibility, physical activity, 
nutrition and stress management subscales were found to be significantly higher than 
those of the control group (P< 0.05). The scores of the intervention and the control group 
for the total CES-D and its subscales in the sixth week of postpartum demonstrated no 
statistically significant differences (P> 0.05). In the sixth week of postpartum, the scores 
of the intervention group in the physical role limitation, bodily pain and emotional role 
limitation subscales of the SF-36 were found to be significantly higher than those of the 
control group (P< 0.05).

Table 2. The HPLP-II, CES-D and SF-36 scores of intervention and control group in the first 
assessment.

Items Intervention (N = 46) Control (N = 42) P value

Subscales of the HPLP II
Health Responsibility 23,00 ± 4,78 21,79 ± 4,60 .230
Physical Activity 14,67 ± 3,53 13,36 ± 3,78 .095
Nutrition 23,55 ± 4,75 23,24 ± 3,96 .907
Spiritual Growth 27,02 ± 3,83 26,62 ± 4,39 .647
Interpersonal Relations 25,80 ± 3,79 25,02 ± 3,69 .332
Stress Management 19,65 ± 3,51 18,29 ± 4,61 .120
HPLP-II Total 133,50 ± 18,39 128,31 ± 19,31 .200
Subscales of the CES-D
Depressed Affect 5,87 ± 4,52 5,48 ± 4,72 .606
Positive Affect 5,04 ± 3,42 3,76 ± 2,72 .117
Somatic Complaints 6,48 ± 3,95 6,76 ± 3,51 .650
Interpersonal Relations 1,15 ± 1,50 1,24 ± 1,44 .527
CES-D Total 18,54 ± 9,88 17,24 ± 9,81 .536
Subscales of the SF-36
Physical Functioning 53,04 ± 19,95 68,10 ± 23,0 .000
Physical Role 8,70 ± 17,65 30,36 ± 38,86 .003
Bodily Pain 53,70 ± 18,66 47,38 ± 24,69 .186
General Health 56,63 ± 14,60 60,00 ± 15,06 .290
Energy-Vitality 46,41 ± 17,05 54,88 ± 21,28 .026
Social Functioning 46,20 ± 25,12 48,21 ± 28,36 .843
Emotional Role 15,94 ± 26,04 31,75 ± 42,26 .186
Mental Health 61,65 ± 12,97 64,48 ± 12,71 .306

Abbreviations: HPLP II, Health-Promoting Lifestyle Profile II; CES-D, Center for Epidemiologic Studies 
Depression Scale; SF-36, Short Form Health Survey. Data were presented as mean value ± standard 
deviation. Differences were determined by Independent Samples Test and Mann-Whitney Test. Significant 
level was considered at P < 0.05.
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The total HPLP II scores of the intervention group in the first, second and third 
assessments were 133.50 ± 18.39, 143.48 ± 16.30 and 141.20 ± 17.82, respectively. There 
were statistically significant defferences in the HPLP II scale scores of the intervention 
group in the first, second and third assessments (P< 0.05). The intervention group scored 
statistically significantly higher on the total HPLP II in the second and the third assess-
ments compared to the first assessment (P< 0.05). The total CES-D scores of the 
intervention group in the first, second and third assessments were 18.54 ± 9.88, 
14.96 ± 8.30 and 14.93 ± 9.39, respectively. There were no statistically significant 
defferences in the CES-D scale scores of the intervention group in the first, second and 
third assessments (P> 0.05) (see Table 4). Because the total score was not calculated on 
the SF-36 scale, each subscale was evaluated. There were statistically significant 

Table 3. The HPLP-II, CES-D and SF-36 scores of intervention and control group in the sixth 
week of postpartum.

Items Intervention (N = 46) Control (N = 42) P value

Subscales of the HPLP II
Health Responsibility 24.13 ± 3.92 22.17 ± 4.23 .027
Physical Activity 15.80 ± 3.97 13.52 ± 4.53 .014
Nutrition 25.09 ± 3.46 22.55 ± 3.85 .002
Spiritual Growth 28.13 ± 4.11 27.07 ± 4.52 .254
Interpersonal Relations 26.83 ± 3.53 25.43 ± 4.17 .093
Stress Management 21.22 ± 3.68 17.71 ± 3.92 .000
HPLP-II Total 141.20 ± 17.82 128.45 ± 20.72 .003
Subscales of the CES-D
Depressed Affect 4.26 ± 4.30 4.71 ± 3.16 .208
Positive Affect 3.93 ± 2.76 4.02 ± 2.84 .837
Somatic Complaints 5.74 ± 3.09 6.05 ± 3.42 .394
Interpersonal Relations 1.00 ± 1.26 0.95 ± 1.26 .736
CES-D Total 14.93 ± 9.39 15.74 ± 8.54 .405
Subscales of the SF-36
Physical Functioning 76.52 ± 14.90 76.19 ± 18.27 .856
Physical Role 76.09 ± 32.89 39.88 ± 37.06 .000
Bodily Pain 68.70 ± 18.81 58.33 ± 22.73 .043
General Health 66.20 ± 11.84 62.50 ± 15.23 .250
Energy-Vitality 51.85 ± 16.84 54.40 ± 18.48 .499
Social Functioning 57.07 ± 24.67 56.55 ± 26.65 .946
Emotional Role 64.49 ± 33.99 42.06 ± 37.58 .005
Mental Health 62.96 ± 15.42 62.86 ± 16.22 .940

Abbreviations: HPLP II, Health-Promoting Lifestyle Profile II; CES-D, Center for Epidemiologic Studies 
Depression Scale; SF-36, Short Form Health Survey. Data were presented as mean value ± standard 
deviation. Differences were determined by Independent Samples Test and Mann-Whitney Test. Significant 
level was considered at P < 0.05.

Table 4. Comparison of the HPLP II and CES-D scores of intervention group in the first, second and 
third assessment.

Items N X SD F P value Direction of differences

HPLP II 
Total

HPLP II −1 
HPLP II-2 
HPLP II-3

46 
46 
46

133.50 
143.47 
141.19

18.39 
16.30 
17.82

3736.27 .000 HPLP II 1 – HPLP II 2 
HPLP II 1 – HPLP II 3

Items N X SD χ2 P value
CES-D 
Total

CESD −1 
CESD −2 
CESD −3

46 
46 
46

18.54 
14.96 
14.93

9.88 
8.30 
9.39

1.251 .535

Abbreviations: HPLP II: Health-Promoting Lifestyle Profile II, CES-D: Center for Epidemiologic Studies Depression Scale. 
One-way ANOVA and Friedman Test was used to compare the differences. Significant level was considered at P < 0.05.

664 A. URAL AND N. KIZILKAYA BEJI



differences in the physical functioning, physical role, badily pain, general health and 
emotional role subscales scores in the first, second and third assessments (P< 0.05).

Table 5 shows the postpartum characteristics of the neonates. The gestational age, 
weight and height averages of the neonates in the intervention group were statistically 
significantly lower than those of the control group (P< 0.05). It was found that 6.5% 
(n = 3) of the neonates in the intervention group and 28.6% (n = 28) of the neonates in 
the control group weighed over 4000 grams. These findings indicated that the rates of 
macrosomia were low for the neonates in the intervention group. The most frequently 
observed postpartum complication was hyperbilirubinemia (Hod et al., 2015). No statis-
tically significant difference was found between the neonates in the intervention and the 
control group in terms of postpartum problems (P> 0.05). Of the neonates, 76.1% in the 
intervention group and 50% in the control group were found to be only breastfed (i.e. no 
additional baby food) in the postpartum sixth week. A statistically significant difference 
was found between the intervention and the control group in terms of nutrition 
(P< 0.05).

Of the participating women, 100% in the intervention group and 7,1% in the control 
group were found to have undergone diabetes assessment in the sixth week of post-
partum, and the results indicated a statistically significant difference between the groups 
(P< 0.001).

Discussion

The HPLEP was found to improve the lifestyle of the women in the intervention 
group, which is in line with other studies in literature. In one of the studies that 
analysed the effects of the education provided to women with GDM, it was reported 
that the HPLP-II scores of the experimental group were significantly higher than the 
control group in the second and third assessment (Şen, 2011). Other study, which 
analysed the effects of the Parish Nursing Intervention Program, indicated that there 

Table 5. Postpartum characteristics of the neonates.
Characteristics Intervention (N = 46) Control (N = 42) P value

Gestational Age (week) 36.80 ± 2.31 37.69 ± 1.86 .042
Weight (gr) 2886.52 ± 743.16 3395.60 ± 765.95 .002
Height (cm) 48.31 ± 2.41 50.03 ± 2.46 .003
Weight (gr) (n/%) 

2000 gr or less 
2001–3000 gr 
3001–4000 gr 
4001 gr and higher

9 (19,6) 
14 (30,4) 
20 (43,5) 

3 (6,5)

2 (4,8) 
11 (26,2) 
17 (40,5) 
12 (28,6)

.016

Problems in the Neonates (n/%) 
Hyperbilirubinemia 
Other problems* 
No problems

8 (17.4) 
14 (30.4) 
24 (52.2)

12 (28.6) 
16 (38.1) 
14 (33.3)

.184

Nutrition (n/%) 
Breast milk 
Breast milk+baby food

35 (76.1) 
11 (23.9)

21 (50) 
21 (50)

.011

Data were presented as mean value ± standard deviation or count (percentage). Difference was determined by 
MannWhitney Test, Chi-square (χ2) Test and Independent Samples Test. Significant level was considered at P < 0.05. 
*Other problems: Respiratory distress, hypoglycemia, preterm delivery, intensive care required for neonate.
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was a statistically significant increase in the HPLP-II scores of the experimental 
group in the assessment performed three weeks after the education, compared to the 
first assessment (Mendelson et al., 2008). In one study, 13 randomized controlled 
trials were analysed and these studies revealed that nutrition and exercise had 
a positive impact on lifestyle (Bain et al., 2015). On the other hand, in another 
study, diet and nutrition counselling was given to the experimental group. The 
results showed no statistically significant differences between the experimental and 
the control groups in terms of maternal outcomes (Korpi-Hyovalti et al., 2011).

This study also analysed the depression status of the women. No statistically 
significant difference was found between the CES-D total scores of the groups in the 
first assessment (both groups scored higher than 16) and in the sixth week of 
postpartum (both groups scored lower than 16). It was found the total CES-D 
scores of the intervention group did not change significantly four weeks after the 
HPLEP and in the sixth week of postpartum compared to the first assessment. In 
a different study, the effects of the Coaching Program on the comprehensive change 
of lifestyle was analyzed and it was reported that depression symptoms were reduced 
(Ko & Lee, 2014).

In this study, which also analysed the quality of life of the women, the scores of 
the control group in the physical functioning, physical role limitation and energy- 
vitality subscales of the SF-36 were significantly higher than those of the inter-
vention group in the first assessment. On the other hand, the scores of the 
intervention group in the physical role limitation, bodily pain and emotional 
role limitation subscales of the SF-36 were found to be significantly higher than 
those of the control group in the sixth week of postpartum. These results indicated 
that the HPLEP had positive effects on the quality of life of the women with GDM. 
Similarly, in another study researchers provided education on diet, self-monitoring 
of blood glucose, and insulin treatment -when necessary- to women with GDM. 
After this education, the SF-36 scores of the experimental group were found to be 
significantly higher than the control group (Crowther et al., 2005). Additionally 
the same results were obtained in other study. Intervention group received struc-
tured pharmaceutical care, education on GDM and management, while control 
group received traditional services. Statistically significant improvements were 
shown in the intervention group for health-related quality of life as determined 
by the SF-36 (Elnour et al., 2008).

Of all the neonates in the present study, 6.5% (n = 3) in the intervention group 
and 28.6% (n = 28) in the control group were found to have a weight of over 4000 
grams. The healthy lifestyle practices for women with GDM seems to reduce the 
risk of macrosomia for newborns in the intervention group. Given the higher 
average gestational age of the control group compared to that of the intervention 
group, it can also be concluded that the differences resulted in the weights of 
neonates. In a similar study it was found that 11.2% of the neonates in the 
experimental group and 17.5% of the neonates in the control group had 
a weight of 4000 grams or over, with the difference between them being statisti-
cally significant (Yang et al., 2014). In terms of other postpartum problems like 
hyperbilirubinemia, hypoglycemia, respiratory distress, preterm delivery, no statis-
tically significant difference was found between the neonates in the intervention 
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and the control groups in the present study. Similarly, in another study conducted 
with women with GDM, it was reported no significant difference between the 
experimental and the control group regarding postpartum problems related to the 
neonates (Şen, 2011). As the rate of neonates who were exclusively breastfed was 
higher the HPLEP appeared to increase breastfeeding in intervention group com-
pared with the control group in the present study. In another study, the interven-
tion provided to women with GDM was called Diet, Exercise and Breastfeeding 
Intervention (DEBI). The women in the intervention group showed a higher but 
not significant likelihood to partially or exclusively breastfeed compared to the 
control group (Ferrara et al., 2011).

Limitations

There are certen limitations of the present study. The study was performed at a single 
hospital, and the sample size was small. Future studies might involve different hospitals 
with a larger simple size to find out other effects of the education programs on maternal 
and neonatal health.

Conclusion

All of the women in the intervention group were reported to have undergone postpartum 
diabetes assessment. The education program was found to be a health-promoting 
practice for the women. Regarding the neonatal outcomes, the rates of macrosomia 
were found to be low for the neonates in the intervention group, and the rates of 
breastfeeding alone were significantly higher for the neonates in the intervention 
group. Programs such as the HPLEP are useful for raising awareness, and the healthy 
lifestyle behaviours could help to protect women against recurrent GDM and type 2 
diabetes.
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