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Abstract 

Background: Women with a history of gestational diabetes mellitus are the main high-risk group for type 2 diabetes; however, a healthy 
nutrition style can reduce the risk of developing diabetes in this group. 
Objectives: The present study aimed to determine the psycho-social factors that affect the adoption of a healthy nutrition style in women 
with a history of gestational diabetes. 
Methods: This cross-sectional study was conducted based on the Health Action Process Approach (HAPA) in the west of Mazandaran 
province, Iran in 2019. A total of 165 women with a history of gestational diabetes in a recent pregnancy were selected using the 
convenience sampling method. The required data were collected using a demographic characteristic form, a healthy nutrition style 
questionnaire, and a researcher-made questionnaire based on HAPA model constructs. Moreover, structural equation modeling was used 
for data analysis. 
Results: Based on the results, the data were fit to the model (Tucker–Lewis index=0.924, comparative fit index=0.928, root mean square 
error of approximation=0.045, χ2/degrees of freedom=1.332). The model constructs predicted 23% and 51% of intention variance and 
nutrition style variance, respectively. Action self-efficacy and risk perception were the most important predictors of intention. In addition, 
planning and recovery self-efficacy significantly predicted a healthy nutrition style. 
Conclusion: As the first step, using the HAPA for the prediction of the nutrition style of women with a history of gestational diabetes was 
confirmed. Therefore, this model can be used to design educational interventions to prevent diabetes. 
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1. Background 

Gestational Diabetes Mellitus (GDM) is one of the 
most common endocrine disorders during pregnancy 
(1). The GDM is diagnosed in almost one in  
five pregnancies according to the International 
Association of the Diabetes and Pregnancy Study 
Groups (2). Mostly, the hyperglycemia caused by 
this disorder vanishes immediately after the 
delivery (3); however, women with a history of GDM 
are exposed to a high risk of developing type 2 
diabetes. Approximately, 50% of them will develop 
type 2 diabetes during the first five years after 
delivery (4). 

 A healthy diet is the key to the prevention of 
chronic diseases, such as diabetes. All women with a 
history of GDM should have a balanced diet, eat fruits 
or vegetables at least five times a day, and reduce 
their salt, sugar, and fat intake based on the 
recommendation of the American College of 

Obstetricians and Gynecologists and the American 
Diabetes Association (5). However, the results of the 
studies performed in Australia (6), the Netherlands 
(7), the United States (8-10), and Sweden (11) have 
indicated that the diet quality of most women with a 
history of gestational diabetes was lower than the 
optimal level (10), suggesting the need to develop 
health promotion interventions (12). 

Development of such interventions requires 
identification of the behavioral determinants that are 
changeable and can be included in the intervention. 
In order to identify these determinants, researchers 
use theories of behavioral science and psychology 
(13). In many theories, the intention for change is 
the best predictor of real change; however, people 
often do not act on their intentions since sometimes 
unpredicted obstacles arise, and sometimes, people 
succumb to their temptations. Therefore, to facilitate 
the conversion of intention into behavior, the 
presence of other factors, such as self-efficacy and 
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strategic plans, is essential. These factors help bridge 
the gap between intention and behavior (14). 

 This gap is also taken into account in the theory 
of the Health Action Process Approach (HAPA). In 
this theory, it is assumed the formation of the 
intention for doing a behavior is affected by the 
action self-efficacy, the outcome expectancies, and 
the risk perception. After the formation of intention, 
factors, such as action and coping planning as well as 
maintenance self-efficacy turn the intention into 
behavior. Recovery self-efficacy will also help 
maintain behavior (14, 15). 

Few studies have been published on the 
psychosocial factors that affect the nutritional 
behavior of women with a history of gestational 
diabetes. The results obtained by Zehle et al. in 2008 
(16) revealed that self-efficacy is a predictor of fruit 
and vegetable consumption. Ferranti et al. (9) also 
found that there is a significant relationship 
between self-efficacy and diet quality in 2014. In a 
previous study by Kaiser et al. carried out in 2016 
(5), social support was the strongest predictor of a 
healthy diet.  

In Iran, no study has yet been conducted to 
investigate the factors affecting the diet of women 
with a history of GDM. Furthermore, there is no 
standard HAPA-based instrument that can measure 
these factors in women with a history of gestational 
diabetes in Iran. Number of studies performed on the 
nutrition of women with a history of GDM is limited 
and there is a need to test theories of behavior 
change before using them in educational 
interventions to identify their most important 
constructs. Therefore, it is important to conduct 
research on this issue.  

 

2. Objectives 

The present study aimed to determine the psycho-
social factors that affect healthy nutrition in women 
with a history of gestational diabetes. 

 

3. Methods 

The present descriptive cross-sectional study was 
conducted during 2019 in Mazandaran province in 
Iran. In this study, the sample size was estimated 
using the software introduced by Westland (17, 18). 
This software calculates the minimum sample size for 
structural equation modeling (SEM) based on the 
number of observable and latent variables in the 
model, the anticipated effect size, the probability, and 
the desired statistical power level. Therefore, with 49 
observable and 9 latent variables and considering the 
effect size 0.5 and the statistical power 0.8, the 
minimum sample size required for this study at the 
confidence level of 0.95 was calculated at 133 
subjects. This effect size was based on the medium 
effect size reported by Gollwitzer and Sheeran in 

2006 (19).  
For the purposes of the study, four cities were 

randomly selected for sampling. Afterward, several 
urban and rural health centers were randomly 
selected from each city. Subsequently, 192 women 
with a history of gestational diabetes were identified 
in the selected centers. However, five of them were 
excluded due to developed type 2 diabetes and the 
other eligible women were invited to participate in 
the study. Participants were selected from these 
women using the convenience sampling method and 
22 eligible women were reluctant to participate in 
the study.  

The inclusion criteria included 1) Iranian 
nationality, 2) history of GDM in a recent pregnancy, 
3) passage of at least 6 and at most 24 months from 
childbirth, 4) lack of pregnancy or intention of it in 
the next 6 months, and 5) willingness to participate 
in the study. The exclusion criteria included chronic 
diseases (e.g., type 1 or type 2 diabetes, high blood 
pressure, depression, and cancer), smoking habits, 
and substance abuse.  

 
3.1. Data collection 

The required data were collected using a 
demographic and clinical profile questionnaire, a self-
report researcher-made questionnaire to evaluate 
HAPA model constructs, and a nutrition style 
questionnaire. 

 
3.2. Self-report researcher-made questionnaire 
encompassing Health Action Process Approach 
constructs 

This questionnaire included 31 items and was 
designed based on Schwarzer's recommendation, as 
the designer of this theory (20), and a literature 
review. It should be mentioned that two items of this 
questionnaire were taken from a study conducted by 
PinidiaPatridge (2018) (21) which were scored based 
on a five-point Likert scale ranging from one (very 
low) to five (very high).  These two items measured 
the risk perception construct.  

Moreover, five, three, two, and four items of this 
questionnaire measured the outcome expectancies 
construct, intention, and action and coping planning, 
respectively. These questions were obtained from the 
reviews of Ferranti (2014) (14), Ajzan (2006) (22), 
and Renner (2008) (23), respectively, and scored 
according to the five-point Likert scale ranging from 
1 (strongly disagree) to five (strongly agree).  

Furthermore, six, three, and six items measured 
action self-efficacy constructs according to Ochsner's 
study (2013) (24), recovery self-efficacy according to 
Rouhani's study (2016)(25), and the maintenance 
self-efficacy construct based on the review of studies 
that addressed barriers of healthy nutrition in 
women with a history of gestational diabetes 
(12,26,27), respectively. The items of these three 
constructs scored according to the five-point Likert 
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scale ranging from one (not sure at all) to five 
(completely sure). 

The content validity ratio and content validity 
index of the final questionnaire were estimated at 
0.94 and 0.98, respectively. In this study, Cronbach's 
alpha for the whole questionnaire was calculated at 
0.855 (0.823-0.866) and the total intraclass 
correlation was 0.824 (0.712-0.940) (Table 2). 

 
3.3. Nutrition Style questionnaire 

In the present study, nutritional behavior was 
evaluated using a questionnaire with 18 items on 
nutrition style. This questionnaire was designed in 
2006 by Lippke and Ziegelmann and scored 
according to the four-point Likert scale. This 
questionnaire was localized in Iran by Rouhani and 
his colleagues (28). 

When the participants were completing the 
questionnaires, a member of the research team was 
present at the site to emphasize the confidentiality of 
their information, answer their possible questions, 
and make sure the questions were answered 
accurately and completely.  

 
3.4. Ethical considerations  

The study was approved by the Research Ethics 
Committee of Shahid Beheshti University of Medical 
Sciences, Tehran, Iran (code of ethics: IR.SBMU. 
RETECH.REC.1397.831).  

 
3.5. Data analysis 

The collected data were analyzed in IBM SPSS 
software (version 23) using descriptive analysis (i.e., 
frequency, percentages, and means). Afterward, the 
Pearson correlation test was used to determine the 
association between HAPA constructs and the 
nutrition style. The SEM with latent variable was 
used to test the hypothesized models. In the present 
study, the covariance matrix was considered as the 
maximum likelihood estimation. The univariate 
normality was evaluated using skewness and 
kurtosis. Moreover, it should be noted that the 
distribution of all variables was normal. In addition, 
Mardia's test was performed to evaluate the 
distribution of multivariate normality. The results 
revealed non-normality in a few variables; however, 
since the maximum likelihood estimation procedure 
was robust to modest, the violations of multivariate 
normality were considered appropriate and the 
analysis was continued (29). 

The most important indices of model adequacy 
assessment were chi-squared to the degree of 
freedom (χ2/df), the root mean square error of 
approximation (RMSEA), the comparative fit index 
(CFI), the Tucker-Lewis index (TLI), and the 
incremental fit index (IFI). In the present study, 
χ2/df less than 3, RMSEA less than 0.8, and CFI, TLI, 
and IFI greater than 0.9 indicated the model fit to 
the data (30). 

4. Results 

Out of all the eligible women in the statistical 
population, 165 women were included in this study 
who were with the age range of 19-48 years. Table 1 
tabulates the other demographic and clinical 
characteristics of the participants. The nutrition 
style score of only 25.5% of them was at the desired 
level. The mean value of the nutrition style and 
other HAPA model constructs are summarized in 
Table 2. 

According to table 3, the Pearson correlation test 
results of HAPA model constructs indicated that the 
intention construct has a positive and significant 
correlation with the three constructs of risk 
perception, outcome expectancies, and action self-
efficacy. Among these three constructs, the strongest 
significant correlation coefficient was observed 
between action self-efficacy and intention (r=0.427, 
P<0.001). The nutrition style also had a positive and 
significant correlation with all HAPA model 
constructs except the risk perception construct 
(r=0.107, P=0.173). Among the HAPA model 
constructs, the coping planning construct had the 
strongest significant correlation coefficient with the 
nutrition style (r=0.508, P<0.001). 

Fit of the primary model was unsatisfactory 
(χ2/df=1.83, RMSEA=0.071, CFI=0.802, IFI=0.808, 
TLI=0.792). Given the strong correlation between 
action planning and coping planning (r=0.582), these 
two constructs were considered as a single planning 
construct to obtain a better model. The obtained 
model is shown in Figure 1using this new construct. 
Moreover, it is noteworthy that the fit indices of  
the final model were satisfactory (χ2/df=1.332, 
RMSEA=0.045, CFI=0.928, IFI=0.928, TLI=0.924).  

 
Table 1. Demographic and clinical characteristics of the 
participants 

Variable Mean (SD) 
   Age 33.35±5.22 
   Time since the last GDM  pregnancy (months) 13.19±6.39 

Variable 
Frequency 
(percent) 

Educational level  
   Diploma or below diploma degree 121 (73.3%) 
   Academic degree 44 (26.7%) 
Place of residence  
   City 75 (45.5%) 
   Village 90 (54.5%) 
Employment status  
   Housewife 137 (83%) 
   Employed 28 (17%) 
Parity  
   Primipara 47 (28.5%) 
   Multipara 118 (71.5%) 
Family history of diabetes  
   yes 107 (64.8%) 
   No 58 (35.2%) 
Body mass index   
   Normal-weight 30 (18.2%) 
   Overweight or obese 135 (81.8%) 

GDM: gestational diabetes mellitus 
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Table 2. Mean, Standard Deviation, Cronbach's alpha, and intraclass correlation of the health action process approach constructs   

Construct No of items Means (SD) Cronbach's alpha Intraclass correlation 
Risk perception 2 3.18±1.19 0.866 0.844 
Outcome expectancies 5 3.97±077 0.854 0.866 
Action S.E. 6 3.24±1.10 0.838 0.759 
Intention 3 288±1.26 0.844 0.826 
Action planning 2 2.88±1.26 0.845 0.940 
Coping planning 4 3.25±1.08 0.823 0.868 
Maintenance S.E. 6 2.82±1.15 0.831 0.751 
Recovery S.E. 3 3.36±1.30 0.844 0.927 
Nutrition style 18 47.74±9.28 0.849 0.712 

S.E.: Self-efficacy 

 

Table 3. Correlation of variable used in the model 

 HAPA construct 1 2 3 4 5 6 7 8 9 

1 Risk perception 1         

2 Outcome Expectations 0.136 1        

3 Action S.E. 0.110 0.259** 1       

4 Intention 0.209** 0.292** 0.427** 1      

5 Action planning 0.021 0.219** 0.456** 0.339** 1     

6 Coping planning 0.104 0.302** 0.459** 0.415** 0.582** 1    

7 Maintenance S.E. 0.065 0.297** 0.501** 0.372** 0.808** 0.725** 1   

8 Recovery S.E. 0.074 0.282** 0.395** 0.381** 0.400** 0.873** 0.504** 1  

9 Nutrition style 0.107 0.293** 0.402** 0.407** 0.370** 0.508** 0.465** 0.455** 1 

 HAPA: health action process approach, S.E.: self-efficacy, ** P=0.01 

 

 
* < 0.05, ** P < 0.01, *** P <0.001 
S.E.: Self-efficacy 

Figure 1. Structural model for the prediction of physical activity behavior using the health action process approach model 

 
Based on the results of SEM (Figure 1), in the 

motivational phase, action self-efficacy (β=0.43, 
P<0.001) and the risk perception (β=0.15, P=0.026), 
except for the outcome expectancies (β=0.13, 
P=0.097), had a significant relationship with the 
intention to adopt a healthy nutrition style. 
Accordingly, these three constructs explained 23% 
of the intention variance. In the voluntary phase, 
maintenance self-efficacy (β=0.60, P<0.001) and 

intention (β=0.33, P<0.001) had a significant 
association with the planning (a combination of the 
two constructs of action and coping planning); 
accordingly, 57% of the variance of the planning 
construct was explained by these two constructs. 
Furthermore, the planning (β=0.62, P<0.001) and 
the recovery self-efficacy (β=0.19, P=0.018) were 
significantly related to the healthy nutrition style. 
Constructs of this model explained 51% of the 
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variance of a healthy nutrition style.  

 
5. Discussion 

The present study aimed to find the psycho-social 
factors that affect the nutritional behavior of women 
with a history of GDM. Based on the results, the 
nutrition style score of the majority of participants 
was undesirable. This finding was consistent with 
those of the studies conducted by Morrison et al. in 
2012 (6), Ferranti et al. in 2014 (9), Xiao et al. in 
2015 (10), and Kaiser et al. in 2016 (5). Since women 
with a history of GDM are the main risk groups for 
type 2 diabetes (31), such results should be 
considered a serious warning and the necessary 
interventions should be designed to improve their 
nutritional behavior.  

In the present study, action self-efficacy was the 
strongest predictor variable of intent. This finding 
was consistent with those of the research performed 
by Schwarzer in 2007 (32), Chiu in 2010 (33), Zhang 
in 2018 (15), Rouhani in 2018 (25), and Teleki in 
2018 (34). This finding indicated that one's belief in 
her abilities is the most important factor in shaping 
intention. it also implied that in health-promoting 
interventions, to increase the score of intention and 
the possibility of adoption of a healthy nutrition style, 
it is necessary to improve action self-efficacy through 
various means, such as education, establishment  
of achievable goals, role-play, and positive 
reinforcement (14). 

In many studies, the risk perception construct did 
not have a significant effect on the prediction and 
modification of behavior (13, 33-35); however, in the 
present study, the predictive power of the risk 
perception construct was significant. A similar 
finding was observed in the studies carried out by 
Renner in 2008 (23) and Chiu in 2012 (33). This 
result can be justified by the fact that the history of 
gestational diabetes in participants increased the 
perceived sensitivity to type 2 diabetes, as a result, 
they are more inclined to adopt a healthy nutrition 
style. 

Unlike previous studies, in this study, the 
willingness of the subjects to adopt a healthy diet was 
not greatly affected by the outcome expectancies. 
However, using only three questions may not fully 
reflect the outcome expectancies of the adoption of a 
healthy diet and may lead to a poor relationship 
between the outcome expectancies and intentions 
(36). The findings also indicated that mere awareness 
of the benefits of a healthy diet cannot lead to the 
willingness for the adoption of a healthy diet in 
women with a history of gestational diabetes. 
Moreover, it was found that the existence of two 
other constructs, namely, action self-efficacy and risk 
perception are also essential for the formation of 
such an intention (19).  

Consistent with other studies (23, 33, 37), in the 

present study, the action self-efficacy predicted 
maintenance self-efficacy which was, in turn, a 
predictor of recovery self-efficacy and planning. This 
finding points out that the maintenance self-efficacy 
is a mediator factor between action self-efficacy and 
recovery self-efficacy and between action self-efficacy 
and planning. These relationships are also logical in 
theory since people who want to do something will 
face a lot of unpredictable obstacles. Self-confidence 
to deal with these obstacles creates the necessary 
motivation to try harder and continue the desired 
behavior (23). These optimistic beliefs lead to 
planning in people with higher self-efficacy (38). 
Development of a plan to deal with potential 
problems, in addition to initiating a behavior, will 
also prevent that behavior from being released when 
faced with obstacles (36). 

A review of the previous studies on the use of the 
HAPA model in the field of nutritional behavior 
provided contradictory results regarding the 
relationship between planning and nutritional 
behavior (23, 33, 35, 37). A possible explanation for 
this might be that planning is a cognitively 
demanding self-regulation strategy. The direct 
relationship observed in the present study may be 
due to the higher self-regulatory skills of the 
participants. 

In the present study, the planning construct was 
the strongest predictor of a healthy nutrition style. 
This finding pointed out that planning was a mediator 
factor between intention and behavior and suggest 
that in women with a history of gestational diabetes, 
planning is essential for turning intention into 
behavior. 

It was the first time that psycho-social factors that 
affected healthy eating in women at risk of diabetes 
were evaluated in Iran and can be a starting point for 
other studies in this field. Usage of a strong statistical 
method to examine the correlates of healthy eating 
was another strength of the present study. However, 
this study also faced several limitations. First, this 
research was conducted based on a cross-sectional 
design, in which causal relationships cannot be 
examined and only a simple relationship can be 
evaluated. The second limitation was that the 
nutrition style was assessed through self-reporting 
tools and the participants might have reported their 
nutrition style according to the preferences of the 
community, not as it actually is. To control this 
limitation, food reminders can be used that must be 
recorded when every time the person eats.  

 

6. Conclusion 

As the first step, the present study confirmed that 
HAPA can be used for the prediction of the nutrition 
style of women with a history of GDM. Therefore, this 
model can be used to design educational 
interventions for the prevention of diabetes in 
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women with a history of GDM. 
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