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ABSTRACT 
 

Background: Diabetes is one of the most common medical problems during the pregnancy, resulting in harmful effects on fetuses, 
infants and mothers. Many of the problems of diabetic people are caused by unhealthy lifestyle. Thus, in order to control the disease 
and reduce its complications, modification of the lifestyle is necessary. In the present study, the effect of collaborative care on blood 
glucose and lifestyle in women with gestational diabetes referring to the clinics of Hamadan Health Centers in 2018-2019 was 
evaluated. Methods: This study was a clinical trial conducted with pre-test and post-test on 60 women with gestational diabetes in 
Hamadan during 2017-2018. The samples were divided into two groups of experimental (n = 30) and control (n = 30) through the 
even and odd numbers. Data were collected by a two-section questionnaire including demographic characteristics and health 
promoting lifestyle questionnaire with 52 items in two stages of before the intervention and after the intervention. Intervention in the 
experimental group started with the therapeutic collaborative program since the week 24-28 in group and in the 5 sessions. Finally, the 
data were statistically analyzed. Results: The research population included 60 women with gestational diabetes with a mean age of 
32.72 years. The subjects in the experimental and control groups were homogeneous in terms of demographic characteristics (P-value 
>0.05). There was no significant difference between two groups in terms of blood glucose before the intervention (P <0.05). Blood 
glucose decreased significantly in both groups (P-value <0.05). After intervention, blood glucose level in the experimental group was 
significantly lower than that of the control group (P-value <0.05). The total score of health promoting behaviors increased significantly 
after intervention in the experimental group (P-value <0.05). However, no significant difference was seen in the control group (P-
value <0.05). Conclusion: Educational intervention based on the collaborative care method improved health promoting lifestyle in 
women with gestational diabetes. Lifestyle modification decreased blood glucose level in patients. 
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Introduction   

Due to industrialization of countries in the 21st century, disease 

patterns have changed from acute disease to chronic one like 

diabetes mellitus. Diabetes is referred to as a silent epidemic 

which is one of the most important health and socioeconomic 
problems and accounts for 9% of total deaths in the world [1]. At 

the present time, there are more than 415 million diabetic 

people around the world and it is estimated to reach 642 
million by 2040 [2]. The three main types of diabetes include 

type I diabetes (juvenile diabetes), type 2 diabetes and 

gestational diabetes. Gestational diabetes is one of the most 
common medical problems during the pregnancy. It is caused 

by carbohydrate intolerance in pregnant women. 

Risk factors of gestational diabetes include: having the age of 30 
years or more, family history of diabetes, high birth weight, 
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stillbirth or neonatal mortality in previous pregnancies, non-

white race, more than 4 deliveries, neonate or fetuses with 

previous abnormalities in pregnancy, Asian race, smoking, 
frequent abortions and a history of preterm infant births [3]. 

Based on the studies, gestational diabetes affects 1 to 14 percent 

of pregnancies. In Iran, its prevalence is different in several 
studies given the region, type of population and diagnostic 

criteria, so that highest prevalence (18.6%) of this disease was 

reported in Karaj and its lowest prevalence (7 %) was reported 
in Kermanshah. The prevalence of gestational diabetes in 

Hamadan has been reported to be 52.3% in 2015 [4, 5]. 
Gestational diabetes can cause complications during the 

pregnancy and high-risk childbirth and might leave adverse 

effects on the mother, fetus, and infant. Thus, preventing and 
controlling this disease is necessary in order to decrease its 

complications.  

Chronic diseases, including diabetes, are caused as a result of 
unhealthy living conditions. Thus, attention has been paid to the 

origin of these diseases, including the lifestyle and behavior of 

humans [6]. Hence, health promotion behaviors are one of the 
best ways through which people can maintain and control their 

health [7]. Lifestyle modification is the core of women's health 

management programs and can provide conditions for 
improving the quality of physical and mental performance 

during the next years of life [8]. As patients are the most 

important members of the diabetes care team, successful 
management of this disease is largely dependent on the 

collaboration of patients in lifestyle modifications [9]. The 

lifestyle of diabetic mothers is a combination of six dimensions 
of stress management, responsibility for health, interpersonal 

communication, spiritual growth, nutrition and physical 
activity. Studies have indicated that healthy lifestyle education 

improves blood glucose indicators in diabetic patients [10].  

The educational effect depends on the proper use of behavioral 
science theories [11]. One of the important and localized models 

for modifying the lifestyle of patients that has been used in 

Iranian nursing care in recent years is the collaborative care 
model [12].  The goal of this model is to create and establish an 

effective, balanced and continuous relationship between the 

team members and the patient, and to increase the 
collaboration, motivation and responsibility of the team 

members in the care and treatment processes. The main 

characteristic of this theory is the identification of individual`s 
attitudes, beliefs and values, which can be modified [13].  

This model includes four stages of motivation, preparation, 

involvement and evaluation. In this model, the nature of the 
collaborative role of the patient or group members in the 

treatment process is a fact beyond the individual role and nature 
of each of them. According to this model, the quality and type 

of communication between the two parties are critical [14]. 

Collaborative care model has recently emerged as an inter-
professional model among the complex health care needs. It 

involves decision making by the client and the nurse to meet the 

patient's needs. It contributes to the controlling of the 
symptoms and manifestations of the disease. In turn, it 

eventually leads to the adaptation to the disease and enhances 

patient collaboration in health care programs and increases 

patient autonomy in daily activities [14]. Given what was stated 

above, the objective of this study was to evaluate the effect of 
collaborative care on blood glucose and lifestyle in women with 

gestational diabetes in Hamadan. 

Materials and Methods 

This clinical trial study was conducted with pre-test and post-

test design in pregnant women with gestational diabetes 
referring to health centers of Hamadan University of Medical 

Sciences in 2017-2018. The research inclusion criteria included 

1- Definite diagnosis of gestational diabetes by a physician or 
midwife of the health center, 2- Pregnant woman have to be at 

the pregnancy week of 24-28, 3- The pregnant woman should 
be physically and mentally healthy and be able to communicate 

verbally with the researcher, 4- Not having any previous known 

physical or psychological disease so that learning be possible for 
her, 5-Having a willingness to participate in the study, 6- living 

in Hamadan, 7- And having reading and writing literacy. The 

research exclusion criteria included 1- Having a history of 
participation in training classes on gestational diabetes, 2- 

Absence at training sessions for more than one session, 3- Be 

restricted or prohibited to perform physical activity and 
exercise. In this study, convenient sampling method was used. 

The samples were randomly assigned into intervention and 

control groups, so that the subjects having even number were 
assigned into the intervention group and subjects having odd 

number were assigned to the control group. Assuming P0 = 0.5 

and the probability of its reduction to P1 = 0.1 after training 

and considering α = 0.05 and β = 0.05, the minimum number 

of samples required for each group was considered to be about 

30 people using the formula 1 . 
Formula 1                                                                      

       𝑛 = 2(𝑧1−𝛼2+𝑧1−𝛽)2𝑝𝑞(𝑝0−𝑝1)2  

 

In the present study, a two-section questionnaire was used for 
collecting the data: a) a demographic information questionnaire, 

including items such as the age of the first pregnancy, the 

number of pregnancies, the number of deliveries, the age of the 
last child, the age of the recent gestational, height, weight, b) 

Health promotion life style questionnaire which included 52 

questions in six dimensions, including spiritual growth and self-
actualization (11 questions), health responsibility (13 

questions), interpersonal relationships (9 questions), stress 

management (5 items), exercise and physical activity (7 items), 
and nutrition (7 items). It was scored from 1 to 4 (1 = never, 2 

= sometimes, 3 = often, 4 = always) according to the Likert 
Scale.  Based on the questionnaire scoring guideline, the total 

score of questions in each domain was divided by the number of 

questions in each domain. In addition, in order to calculate the 
total score, the sum up of scores of 52 items was divided by 52. 

Accordingly, the total score and the individual score of the 

domains were in the range of 1 to 4. The validity and reliability 
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of this instrument have been confirmed in previous studies [15]. 

The reliability of this instrument for the whole instrument was 

obtained 0.88 using Cronbach's alpha. It was also reported 
0.64, 0.86, 0.75, 0.91, 0.79, and 0.81, respectively, for each 

of the domains of spiritual growth and self-actualization, 

responsibility for health, interpersonal relationships, stress 
management, exercise and physical activity, and nutrition . The 

researcher obtained the license from Research Deputy of 

Hamadan University of Medical Sciences and referred to the 
clinics having introduction letter at hand. The researchers 

obtained the consent of the authorities to cooperate in this study 
after providing explanation on the process and the research 

objectives. 

 After receiving written informed consent, the questionnaires 
were distributed among the subjects. The fasting blood glucose 

of the subjects was measured by the glucometer on the same 

day. In the next step, the samples were randomly divided into 
intervention and control groups based on their numbers. The 

intervention group received the collaborative care program 

since 24 to 28 gestational week as the group and for 5 sessions. 
Accordingly, three sessions of educational collaborative  care 

were held in three consecutive weeks and two sessions of 

follow-up collaborative  care were held two weeks after the 
educational collaborative care. The educational content was 

prepared by the researcher based on authoritative texts and the 

main sources. Then, in the collaborative session with the 
patients, the educational content was presented and 

collaborative care plan program was finalized by individual 

agreement with the samples.  Based on the clinical symptoms, 
the experimental group samples were divided into three 

groups. Interventions were performed equally and with an 
average of 45 to 60 minutes in all three groups. At the end of 

each session, they were evaluated. It should be noted that a 

booklet was prepared, and education was provided to the 
subjects at the second session.  For the control group, two 

discussion sessions were held on the importance of the medicine 

diet, food diet and exercise. The sessions were held every week 
and each session lasted 60 minutes. After the completion of the 

study, the educational booklet was given to the control group. 

After the completion of collaborative  care programs, the 
questionnaires were re-distributed among the subjects of 

intervention and control groups. Then, the fasting blood 

glucose was re-measured using the glucometer on the same day. 
The data were analyzed using SPSS/22, software. In the 

descriptive statistics section, for quantitative data, indicators 
such as mean and standard deviation were used, and for 

qualitative data, indicators such as frequency and percentage 

were utilized. In the analytical statistics section, Chi-square test 
(or Fischer's exact test) was used to evaluate the relationship 

between qualitative variables. To examine the relationship 

between quantitative variables, t-test, independent t-test and 
covariance analysis were used. The Kolmogorov-Smirnov test 

was used to examine the distribution of data.  The significance 

level was considered 0.05. It should be noted that the subjects 
were ensured that all their information would remain 

confidential to the research team. They were allowed to 

withdraw from the research at any stage. The questionnaires 

were also without name and code and the researcher was 

committed to publish the results of the research in general and 
for all individuals. This project was proposed in the Ethics 

Committee of Hamadan University of Medical Sciences and it 

was approved under the ethics code of 
IR.UMSHA.REC.1396.665. This study was also registered at 

the Iranian Center for Clinical Trials with number of 

IRCT20120215009014N203 . 

Results  

The subjects of this study included 60 women with gestational 

diabetes with the mean age of 32.72  ±4.54 years and mean 

gestational age of 5.78 ± 0.61 months. The mean height of the 

subjects was 160.04 ± 5.4 cm and the mean weight of them 

was 26.73 ± 5.85 kg. Most women had associate and bachelor 
level of education (32.66%) and most of them were housewives 

(78.33%). Most of the studied women had diploma level of 

education (26.66%). Most of the subjects had moderate 
economic status (78.33%) and the moderate marital satisfaction 

(43.33%).  Most of the women (76.66%) had no history of 

gestational diabetes. Most of them had more than one delivery 
(36.66%). Most of them had one child (41.66), and the age of 

their last child was below 5 years of old (68.33%). The number 

of pregnancy in most of the women was 2 (40%). The first 
gestational age of most of them was in the range of 21-30 years 

(53.33%). Most of the subjects were living in urban areas 

(86.66%). The control and experimental groups were 
homogeneous in terms of all studied variables (P-value <0.05).  
Based on Table 1, the mean of blood glucose in women with 
gestational diabetes was not significantly different (P <0.05). 

However, the blood glucose level of women with gestational 

diabetes after the intervention was significantly lower than that 
of the control group (P-value <0.001). The mean of blood 

glucose in the control and experimental groups was significantly 

decreased after the intervention (P-value <0.001). 

Table 1- Comparing the blood glucose of women with 
gestational diabetes before and after intervention in 

experimental and control groups.  
 Group Before After P value* 

Blood Experimental 103.03±9.55 91.83±3.33 <0.001 

glucose level Control 100.53±4.15 97.71±3.96 <0.001 

 P value** 0.194 <0.001  

*: The paired-sample t test; **: The independent-sample t test 

Based on Table 2, there was a significant difference between the 

two groups before the intervention in terms of scores of 
women's health promoting behaviors, responsibility, physical 

activity, nutrition, self-actualization and stress management (P-

value <0.05). The results of covariance analysis after adjusting 
the scores before intervention showed that the difference 

between the two groups was significant after the intervention 

(P-value <0.001). As shown in the Table 2, the mean scores 
were not significantly different before and after the intervention 
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in the control group (P-value <0.05). However, the mean 

scores in the experimental group increased significantly after 

the intervention (P-value <0.001). 
Based on the Table 2, there was no significant difference 

between the two groups before the intervention in terms of the 

dimension of interpersonal relationship scores (P-value >0.05). 
The comparison of the two groups after the intervention 

showed a significant difference between the two groups (P-

value <0.001). Table 2 also shows that the mean scores before 
and after the intervention in the control group were not 

statistically significant (P <0.05). However, the mean scores in 
the experimental group did not show a significant difference 

after the intervention (P-value <0.05) . 

Table 2- Comparison of the mean total scores (standard 
deviation) of health promoting behaviors before and after 
the intervention in the experimental and control groups. 

Variable Group Before After P value* 

Total of health 
promoting behaviors 

Experimental 2.72±0.48 3.27±0.32 <0.001 

 Control 2.24±0.45 2.31±0.45 0.114 

 P value** <0.001 <0.001  

Responsibility Experimental 2.81±0.53 3.32±0.42 <0.001 
 Control 2.26±0.53 2.31±0.51 0.348 

 P value** <0.001 <0.001  

Physical activity Experimental 2.76±0.42 3.30±0.35 <0.001 
 Control 2.33±0.45 2.40±0.44 0.084 

 P value** <0.001 <0.001  

Nutrition Experimental 2.46±0.48 3.16 ±0.36 <0.001 
 Control 2.17±0.43 2.26± 0.50 0.058 

 P value** 0.016 <0.001  

Self-actualization Experimental 2.74±0.45 3.39±0.30 <0.001 
 Control 2.27±0.42 2.35±0.50 0.157 

 P value** <0.001 <0.001  

Interpersonal 
relationships 

Experimental 2.86±1.82 3.16±0.34 0.386 

 Control 2.19±0.52 2.24±0.46 0.350 

 P value** 0.058 <0.001  

Stress management Experimental 2.71±0.48 3.29±0.44 <0.001 
 Control 2.28±0.52 2.34±0.52 0.182 
 P value** 0.002 <0.001  

*: The paired-sample t test; **: The independent-sample t test 

Discussion  

In the present study, the effect of collaborative care on blood 

glucose and lifestyle in women with gestational diabetes was 
evaluated. Statistical comparison of demographic variables in 

the control and experimental groups showed that the two 

groups were homogeneous in terms of these variables. 
Homogeneity of two groups ensures that the differences 

observed in various dimensions of lifestyle in two groups were 

merely the result of education. The demographic results of this 
study were similar to those of other studies conducted in this 

regard. Among these studies, the studies conducted by Kaveh et 

al. [16], Mahmoudi et al [17], and can be referred. Among the 
foreign studies similar to demographic results of this study, the 

studies conducted by Saydam et al. [18], and Sonmezer et al. [19] 

can be highlighted. The results of this research showed that 

there was no significant difference between the experimental 
and control groups in terms of blood glucose level in women 

with gestational diabetes before and after the education. 

Although blood glucose level in both control and experimental 
groups was significantly lower after the intervention in contrast 

to before intervention, this reduction was higher in the 

experimental group than that in the control group. In addition, 
the blood glucose level in the experimental group after the 

intervention was significantly less than that of the control 
group.  The significant reduction in blood glucose in the control 

group can be attributed to two discussion sessions about the 

importance of the medicine diet, food diet and exercise. 
However, another hypothesis suggested that some people in the 

control group may have been in contact with the patients in the 

clinic, and some information has been transmitted to them in 

the clinic, or control group subjects had personal studies. 
Significant reduction in blood glucose level in the experimental 
group, given homogeneity in the two groups, can be attributed 

to the effect of educational intervention based on collaborative  

care model. In a research conducted by Shamsi et al, the effect 
of healthy lifestyle education (exercise and walking) on blood 

glucose control in women with type 2 diabetes was examined.  

Hemoglobin A1C and the fasting blood glucose (FBS) levels 
were significantly reduced after 3 months of intervention in the 

experimental group [20]. 

 These results were also consistent with those of the research 
conducted by Shakeri et al., who showed that exercise program 

was associated with a significant reduction in blood glucose and 

blood fat in diabetic patients [21]. Mohammad Hossein Kaveh et 
al., evaluated the effect of nutrition education and exercise on 

metabolic control indicators in patients with gestational 

diabetes. The results showed that blood glucose levels 
decreased one and two hours after eating food in both groups 

after the intervention, but the reduction in the experimental 
group was more than that of the control group and it was close 

to the level of glucose treatment [22]. These results were much 

closer to the results of the current study.  
Although most of the educational interventions have led to the 

reduction in blood glucose levels in diabetic patients, the level 

of reduction in the blood glucose has been different in various 
studies. Different results in various studies can be attributed to 

differences in the research population, duration of education, 

the type of educations provided and the criteria to measure the 
blood glucose.  In the most of the studies stated, the aspects of 

physical activity and lifestyle nutrition have been usually 

investigated, while in the current study, other aspects of 
lifestyle, including spiritual growth and self-actualization, 

responsibility on health, interpersonal relationships and stress 

management have also been investigated. However, it was 
agreed that blood glucose control was not effective without 

lifestyle modification. Yoo et al., introduced the factors of 

selecting an unhealthy lifestyle such as overweight, lack of 
proper physical activity, and stressful life as factors affecting the 

blood glucose control [23]. Phipps argued that people take 
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measures by selecting an appropriate lifestyle to maintain and 

improve his or her health and prevent disease, such as observing 

sleep habits and activity, exercise, weight control, lack of 
smoking and drinking alcohol [24].  Other results of this study 

showed that education based on collaborative  care model 

increased the total score of health promotion behaviors, 
although the total score of health promotion behaviors before 

the intervention in the test group was significantly higher than 

that of the control group. However, by statistical adjustment of 
this effect, the result of the test showed that the total score of 

health promotion behaviors in the control group did not change 
significantly after the intervention. 

However, in the experimental group, there was a significant 

increase, thus the total score of the health promotion behaviors 
after the intervention in the experimental group was 

significantly more than that of the control group. With regard 

to the dimensions of responsibility, physical activity, nutrition, 
self-actualization and stress management, the difference in the 

scores of experimental and control groups as well as the pattern 

of changes in scores after the education, was similar to the total 
score of health promotion behaviors. With regard to the 

dimension of the interpersonal relationships of health 

promotion behaviors, no significant difference was found 
between the two control and experimental groups before the 

intervention. Although the intervention did not lead to a 

significant increase in the scores of interpersonal relationships in 
any of the control and experimental groups, it was significantly 

higher in the experimental group than that in the control group 

after the intervention.  
In general, it should be stated that intervention based on the 

collaborative care method has led to health promotion behaviors 
in general and in all its dimensions. Mohaddesi et al., showed 

that counseling improved the lifestyle of mothers with 

gestational diabetes and reduced the complications related to 
mothers with gestational diabetes [5]. Studies conducted by Yoo 

et al., [23], Knowler et al., [25], Korpi et al., [26], Mamaneh et al., 
[27], also showed that educational interventions had a positive 
effect on the lifestyle promotion in patients with diabetes. 

However, in some studies, including the study conducted by 

Mendelson et al., [28], there was no statistically significant 
difference between the intervention and control groups in the 

mean scores of health promoting lifestyle. With regard to the 

positive and significant effect of collaborative care educational 
model in diabetic patients, Ismaelzadeh et al., (2000) evaluated 

the effect of educational intervention based on the collaborative 

care model on self-monitoring of blood glucose in type 2 
diabetic patients [29]. Moreover, Sajjadi et al., evaluated the 

effect of intervention based on collaborative care model on 
improving the self-concept of people with type 2 diabetes [30]. 

Both of the mentioned studies showed the effectiveness of 

collaborative care model on the performance of diabetic 
patients. 

With regard to the effect of collaborative care model on the 

lifestyle and quality of life, Daneshi et al., evaluated the effect 
of collaborative  care model on the quality of life of adults with 

asthma [31]. Moreover, Nayeri et al., evaluated the effect of 

collaborative care model on the quality of sleep of patients with 

heart failure [27]. Stewart et al., evaluated the effect of 

collaborative care on reducing the risk of cardiovascular events. 
Chahkhuei et al., examined the effect of collaborative care on 

the lifestyle of patients with multiple sclerosis (MS) [32]. All of 

these studies education, based on the collaborative care model, 
had a significant effect.  As the level of blood glucose in the 

experimental group had significantly decreased after the 

intervention in the current study and this decrease was more in 
the experimental group than that in the control group. Given 

the improvement of the scores of dimensions and the total score 
of health promotion behaviors, it can be concluded that the 

decrease in blood glucose was due to the improvement of health 

promotion behaviors in the experimental group, meaning that 
collaborative care model improved health promotion behaviors 

and lifestyle. Also, lifestyle improvement decreased the level of 

blood glucose in women with diabetes. In their study on the 
relationship between lifestyle components and the incidence of 

type II diabetes, Masoudnia et al., showed that there was a 

significant difference between type 2 diabetes subjects and 
healthy subjects in terms of majority of the lifestyle-related 

components, including spiritual growth and self-actualization, 

stress management, and responsibility on health and physical 
activity [33]. Moreover, with regard to the relationship between 

diabetes and the different dimensions of health promoting 

behaviors and lifestyle, the studies conducted by Hasanvand et 
al [34] could be referred. With regard to the relationship 

between spiritual growth and blood glucose control in diabetic 

patients, it can be stated that having a sense of peace of mind, 
having hope for future, having a purposeful life and trying to 

achieve the goals, can empower people. In other words, healthy 
people with an emphasis on positive points empower 

themselves in different areas of life, leading to increased 

resistance in critical conditions [33]. With regard to the 
relationship between responsibility on health and blood glucose 

control in diabetic patients, it can be stated that some 

conditions, such as high cost of referring to physician, tests and 
high costs related to care and following the medical orders, 

reduce the patient's responsibility [33]. 

With regard to the relationship between interpersonal 
relationships and blood glucose control in diabetic patients, it 

can be stated that proper interpersonal relationships were 

crucial in creating mental health, personality development, 
identification, increasing job productivity, increasing life 

quality, increasing adaptability and self-actualization. People 

who were poor in establishing communication with others, 
were less likely to be accepted by people in the community thus 

faced many problems [33]. With regard to the relationship 

between stress management and blood glucose control in 
diabetic patients, it can be stated that diabetes was a source of 

stress and concern for the patient and his family. The adaptive 

coping with stress was difficult for diabetic people, since it 
affected all aspects of personal life, including nutrition, 

exercise, job, recreation and family life. Moreover, the stress 
management methods such as yoga and self-relaxation have 

been less accepted by patients. Another hypothesis was that 
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stress itself was a risk factor for diabetes, and a diabetic person 

might be an anxious person who is not successful in controlling 

his stress. Thus, both hypotheses can be considered in this 

regard.  

With regard to the relationship between exercise and physical 

activity and blood glucose control in diabetic patients, it can be 
stated that low physical activity was one of the major risk 

factors for type 2 diabetes [35]. Studies have indicated that long-

term watching TV had a positive relationship with type 2 
diabetes risk. In addition, moderate to high physical activity was 

associated with reduced risk of type 2 diabetes [36]. In addition, 

planned sports activities reduced the severity of type 2 diabetes 
complications and reduced the treatment costs [34]. With regard 

to the relationship between nutrition and blood glucose control 
in diabetic patients, it can be stated that the diet had a direct 

relationship with type 2 diabetes, and the type of diet was 

different in diabetic people and healthy people. This study was 
the first study conducted to evaluate the effect of collaborative 

care on blood glucose and lifestyle in women with gestational 

diabetes. However, it suffered some limitations which should 
be considered in generalizing the results. One limitation of this 

study was the measurement instrument. The lifestyle 

components were measured using self-assessment method, so 
this instrument might lead to misunderstanding of the items of 

the questionnaires and it might affect the external validity of the 

test. Another limitation of this study was that as majority of the 
respondents belonged to Fars and Turkish ethnic groups, 

measurement instrument might be influenced by culture and 

language. Hence, it is recommended to researchers to use more 
direct methods that are less sensitive to measurement 

instrument misunderstanding, in addition to using indirect 

measurement or self-assessment methods. Moreover, in order 
to generalize the results more accurately, it is recommended 

that patients be selected among multiple ethnic groups in Iran, 
including Lar, Kurdish, Azeri, Arab, Baluch and Fars. It is also 

recommended that the studies could be conducted to compare 

this educational model with other educational interventional 
approaches.  

Conclusion  

The results of the present study showed that education based on 

collaborative care model had a significant effect in promoting 

the lifestyle of the mothers with gestational diabetes mellitus. 
The total score of health promotion behaviors and the scores of 

all dimensions of health promotion behaviors showed an 

increase in diabetic mothers. In addition, it was observed that 
educational intervention based on collaborative care model 

decreased blood glucose levels in mothers with gestational 

diabetes. It can be concluded that the educational intervention 
improved lifestyle and healthy lifestyle decreased the blood 

glucose levels in mothers with gestational diabetes. 
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