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Abstract 

Aim: Regular physical activity has several physical, psychological and social benefits. 
However, it is a global health problem, especially among ICU nurses. Therefore, in order to 
improve nurses’ physical activity, it is required to determine the effective correlated factors. 
The aim of this study was to delineate predictive factors on the physical activity of ICU 
nurses based on a trans-theoretical model (TTM) using path analysis.  

Method: Accordingly, in this cross-sectional study, 82 nurses from eight intensive care 
units of six hospitals in Guilan University of Medical Sciences completed the translated 
version of Global Physical Activity Questionnaire (GPAQ) and another questionnaire, 
which included a range of constructs from the TTM. Data were analyzed using biv ariate 
correlation and path analysis.  

Findings: It was revealed that self-efficacy (β=0.24) and Pros (β=0.18) had a direct effect 
on the participants’ physical activities. It is important to state that self-efficacy was 
effective on the participants, behavioral physical activity both directly and indirectly. 
Totally, self-efficacy with the path coefficient of 0.62 was considered as the strongest 
predictive factor of physical activity among the ICU nurses. 

Conclusion: To enclose, the determined effective factors in improving the ICU nurses’ 
physical activity were expected to be of more concern, especially self-efficacy as the 
strongest one. 
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Introduction 

Regular physical activity has several physical, 

psychological and social benefits for all ages 

[1-5]. Besides, it is an important factor to 

prevent and treat chronic diseases [6-9], 

especially in lowering their risk of occurrence 

[10]. Regular physical activity contributes 

positively to physiological and psychological 

health [11-14]. Furthermore, it reduces the risk 

of many diseases such as arterial hypertension, 

type 2 diabetes mellitus, dyslipidemia, obesity, 

coronary heart disease, chronic heart failure, 

and chronic obstructive pulmonary disease. In 

addition, the risk of colon, breast, and possibly 

endometrial, lung and pancreatic cancer will 

also be lessened [15]. Generally, increasing PA 

helps minimize the burden on health and social 

care through enabling healthy ageing [16]. 

That is to say, the relative risk of death is 

approximately 20% to 35% lower in physically 

active persons than those in obesity and unfit 

conditions[17]. In spite of the fact that the 

health benefits of regular physical activity 

(PA) have been well-established [18], physical 

inactivity still remains a global health issue 

[19]. Evidence supports the conclusion that 

physical inactivity is one of the most important 

public health problems of the 21st century [20, 

21]. Studies have indicated that physical 

inactivity is associated with a variety of non-

contagious diseases, and an overall of 1.9 

million deaths are attributable to physical 

inactivity [22]. Yet at least half of the common 

people fails to meet national recommended 

guidelines. As a result, the promotion of PA is 

of great importance to public health [23]. The 

literature from the Middle East shows high 

levels of physical inactivity among adults [24]. 

Despite the health threats posed by inactivity, 

data from three national surveys among Iranian 

adults show that more than 80% of Iranian 

population is physically inactive [21]. One of 

the challenges facing the development of 

disease prevention programs is the lack of 

reliable data for PA levels and trends [25]. 

Additionally, due to lack of sufficient PA in 

most populations, this potential health issue is 

in partial use only [26]. Moreover, the number 

of studies found in the literature examining the 

perceived benefits of exercise and nurses’ 

reported physical activity is limited. Nurses 

have professional responsibility to patients; 

they also have the opportunity to be role 

models, suggesting the attitude that nurses 

need to exercise more. Despite the wealth of 

evidence supporting the positive impact of 

exercise on health, the majority of nurses do 

not commit to sufficient regular PA [27], 

especially those nurses who play a substantial 

role in the care provided in ICUs.  It has been 

confirmed that nurses specialized in working 

for ICUs have a great impact on saving 

patients’ lives [28]. However, another related 

challenge for ICUs is to improve the nurses’ 
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quality of working life (QWL). Improving 

nursing QWL is critical because poor QWL 

leads to high nursing turnover, a significant 

problem for ICUs in the United States [29]. 

Consequently, it is important to investigate 

factors that influence nurses’ decisions about 

choosing to be active. Gaining a clearer 

understanding of these factors can provide 

insight into strategies that may encourage 

nurses to be active [19]. It has been reported 

that gender, social support, modeling, self-

efficacy and perceived benefits and barriers to 

exercise directly influence physical activity 

behavior [27]. As a result, encouraging and 

supporting patients to embark on PA lifestyle 

changes is an everyday challenge faced many 

health professionals [30]. Likewise, factors 

associated with physical activity participation 

have been identified in many studies [21]. On 

the other hand, there are some cultural barriers 

opposing to Iranian women for exercising in 

public places. In addition, physical activity 

declines precipitously with age increase among 

females [1]. One of the most popular models 

for studying behavioral determinants is the 

Transtheortical Model (TTM) [21]. The TTM 

has been applied to many health behaviors 

since its introduction in the early 1980s 

(Prochaska & DiClemente, 1984). It has 

become one of the most widely used program 

planning models in health promotion [31]. 

According to this model, a special health 

behavior develops over time and progresses 

through five stages, which may be exploited to 

examine readiness and being physically active 

[1], pre-contemplation [6], contemplation [32] 

preparation [10], action [11], and maintenance 

[33]. The TTM is based on the premise that 

people are at different stages of readiness for 

engaging in health behaviors. Also 

intervention techniques are likely to be the 

most helpful methods in comparison to the 

individuals’ current stage of change [34]. TTM 

consists of four key constructs including stages 

of change, processes of change, self efficacy 

and decisional balance [35]. Most of TTM 

studies have demonstrated the existence of 

significant relationship between exercise 

behavior and TTM constructs [36]. 

Furthermore, to our knowledge, there is no 

research on the exercise stages of change 

among nurses working in ICUs. Therefore, this 

study was conducted to help to determine the 

efficacy of TTM to explain exercise behavior 

among nurses who work in ICUs. 

Consequently, the aim of this study is to 

determine the possible correlation between TTM 

constructs (processes of change, decisional 

balance and self-efficacy) and exercise behavior 

using path analysis among the ICU nurses of 

Guilan University of Medical Sciences. 

 

Methods 

This cross-sectional study was conducted on 
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82 nurses working in the ICUs of Guilan 

University of Medical Sciences who were 

selected by census method. Ethical approval 

for this study was gained from the Research 

Ethics Committee at Guilan University of 

Medical Sciences. All the participants 

provided informed consent to be involved in 

the study. They completed a range of self-

report questionnaires assessing their physical 

activity level and constructs of the TTM. 

Reliable and valid instruments used in this 

study were as follows:  

Stage of exercise behavioral change 

questionnaire (SECQS), and a translated 

version of the SECQS developed by Marcus 

and colleagues [34] validated for Iranian 

people by Farmanbar with the announced 

intra-class correlation coefficient (ICC) of 

0.92. The participants were asked to indicate 

which of the choices best described their 

present level of exercise behavior (e.g. 

walking, swimming, cycling, and playing ball 

sports for 30 minutes or more daily, five days a 

week): ‘I have been active for more than six 

months (maintenance)’; ‘I have been active for 

less than six months (action)’; ‘I am not 

regularly active but I engage in activities 

occasionally and plan to start on a regular basis 

within the next month (preparation)’; ‘I am not 

active but I am thinking of starting in the next 

six months (contemplation)’; and ‘I am not 

active and not thinking of starting in the next 

six months (pre-contemplation). This 

questionnaire has been shown to be stable over 

a two-week period [12]. In this study, the two-

week test re-test reliability measures were 

conducted as a measure of instrument stability 

[19]. Global Physical Activity Questionnaire 

(GPAQ) presented by WHO and METs 

(Metabolic Equivalents) were the commonly 

used instruments to express the intensity of 

physical activities, and also to analyze GPAQ 

data. MET is the ratio of a person's working 

metabolic rate relative to the resting metabolic 

rate. One MET is defined as the energy cost of 

sitting quietly, and is equivalent to a caloric 

consumption of 1 kcal/kg/hour. For the 

analysis of GPAQ data, existing guidelines 

have been adopted: It is estimated that, 

compared to sitting quietly, a person's caloric 

consumption is four times higher than when 

being moderately active, and eight times  

higher than when being vigorously active. 

Therefore, when calculating a person's overall 

energy expenditure using GPAQ data, four 

METs have been designated to the time spent 

in moderate activities, and eight METs to the 

time spent in vigorous activities. It is worth 

mentioning that intraclass correlation 

coefficient (ICC) was calculated as 0.80 [38]. 

 

Processes of Change Questionnaire (PCQ) 

This questionnaire contains 30 items that 

measure cognitive and behavioural processes 
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of change. The participants were asked to 

recall the past month and rate the occurrence 

frequency of each item with respect to the 

exercise behavior based on the five-point 

Likert scale ranked from 1 = ‘never’ to 5 = 

‘repeatedly’. The scale has demonstrated an 

acceptable reliability (α = 0.91) in the PCQ 

developed by Nigg and colleagues [36]. It was 

translated into Persian and used to assess the 

processes of exercise behavior change by 

Farmanbar in 2011 [19]. 

 

Exercise Self-Efficacy Scale (ESS) 

The ESS, developed by Nigg and Riebe [38] 

in 2002, was translated and nativated by 

Farmanbar. This questionnaire assesses how 

confident individuals feel about their ability 

to exercise in a range of adverse situations. 

The questionnaire consists of six items rated 

on four-point Likert scale, ranging from 1 = 

‘not at all confident’ to 4 = ‘completely 

confident’, with the internal consistency of (α 

= 0.89) [19, 38]. 

 

Decision Balance Scale for Exercise (DBSE)  

The original questionnaire consists of 10 items 

rated on a five-point Likert scale. The scale 

includes two sub-scales representing the 

positive (pros – five items) and negative 

aspects of exercise behavior (cons – five 

items). The participants were asked to indicate 

how important each statement was with respect 

to their decision whether or not to participate 

in exercise behavior. The scale is ranked from 

1 = ‘not at all important’ to 5 = ‘extremely 

important’. Additionally, Cronbach’s alpha 

was used for internal consistency (α = 0.93 for 

exercise pros and α = 0.75 for exercise cons). 

The DBSE40 was translated into Persian and 

used to assess the participants’ decisional 

balance. It was translated into Persian by 

Farmanbar in 2011 [19, 39]. 

Data were analyzed using SPSS 13 and 

LISREL 8.80. Data were checked for 

normality and satisfied the criteria. In the first 

instance, bivariate correlation was used to 

examine the relationship between the variables 

and to identify the strongest predictors of the 

exercise stage of change and exercise behavior. 

The proposed model was then explored using 

the path analysis method in LISREL 8.80. 

Model fit was assessed using a number of 

indices, including Chi-square index, goodness-

of-fit index (GFI), adjusted goodness-of-fit 

(AGFI), root mean square of approximation 

(RMSEA), normed fit index (NFI), 

comparative fit index (CFI), and Parsimonious 

normed fit index (PNFI). 

 

Results 

The obtained findings showed that 97.6% of the 

participants were female and 92.8% were 

married. They were studied at two levels (B.Sc. 

and M.Sc.), including B.Sc. (92.8%), and M.Sc. 
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(7.2%). Also 68.7% lived in apartments, 57.8% 

had physical activity in the past, and 66.3% of 

them had physical activity history in their 

family members. Additionally, 13.3% of the 

samples had a history of musculoskeletal 

disorders. Table 1 shows the correlations 

between the stage of exercise behavior change 

and constructs from TTM. Based on the 

obtained results, cognitive process of change 

with behavioral process, self-efficacy, pros and 

cons were statistically significant. Behavioral 

process with stage of change, cognitive process, 

self-efficacy and pros were statistically 

significant. Furthermore, self-efficacy with 

behavioral process and pros had a significant 

correlation. Similarly, pros about physical 

activity with cognitive process, behavioral 

process and self-efficacy, and cons with 

cognitive process were significantly correlated. 

More to the point, self-efficacy and behavioral 

process of change had the most correlation with 

the stage of exercise behavioral change. 

Relationship between TTM constructs and 

behavioral physical activity and stages of 

exercise behavioral change related to the 

theoretical model of stage of change is shown in 

Figure 1. It is worth noting that according to the 

Goodness of fit index and t-value, an acceptable 

fitting model could not be achieved .Therefore, 

in the next stage, based on t-value and 

modification index conducted by LISREL 

software, the proposed model was determined  

and the best fit model for the data of the study 

was exposed (Figure 2). As the figure shows, 

self-efficacy with the path coefficient of 0.24 

and pros with the path coefficient of 0.18 had a 

direct effect on the participants’ physical 

activity. Besides, self-efficacy and behavioral 

process of change with the respective path 

coefficient of 0.18 and 0.38 had an indirect 

effect on the physical activity stage of change. It 

is important to mention that self-efficacy had 

both direct and indirect effect on the 

participants' behavioral physical activity. On the 

whole, self-efficacy with the path coefficient of 

0.62 was considered as the strongest predictive 

factor of physical activity in the ICU nurses. It 

is also worth mentioning that the proposed 

model explained 92% of behavioral physical 

activity change (Table 2). In order to select the 

proposed model, two indexes were employed: 

1. Goodness of fit index (GFI), AGFI (equal or 

greater than 0.90 showing good goodness of 

fit), ratio of Chi-square/DF (less than 3 or even 

less than 4 or 5 is suitable, and if nearer to 

zero, it is more appropriate), RMR (Root Mean 

Square Residual) and  RMSEA )Root Mean 

Square Error of Approximation); if it is closer 

to zero, it shows more suitable Goodness of 

fitting for the model, and generally, if it is less 

than 0.05, it shows very good fitness. 

2. Comparative model indexes such as 

Comparative Fit Index and Normed Fit Index .

The more they are close to 1, the better; even if 
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the given indexes are more than 0.90, they are 

acceptable as well [30, 1]. Hence, according to 

the presented indexes in Table 2, the proposed 

model (Figure 2) indicates the most predictive 

model based on the constructs derived from 

TTM and physical activity. 

 

Table 1: Correlations for the TTM constructs  
 

Constructs 1 2 3 4 5 6 7 

SOC 1       

MET 0.067 1      

CPOC 0.115 0.027 1     

BPOC 0.291 0.032 0.603 1    

SE 0.4  0.2 0.337 0.573 1   

PROS 0.062 0.146 0.603 0.542 0.413 1  

CONS 0.12 0.078 0.228 0.661 0.071 0.202 1 

Min 2.33 3592.2 3.508 3.03 2.26 3.58 2.11 

SD 1.24 4928.8 0.62 0.84 0.95 1.04 0.95 

 

 

 

 

 

 

 

 

 
 

Fig. 1: Theoretical predictive complete Transtheoretical model of physical activity behavior in nurses.  

 

 

 

 

 

 

 

 

 

 

Fig. 2: Revised TTM to predict physical activity behavior in nurses. 
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Table 2: Fit index of the path model 
 

SRMR RMSEA CFI NFI AGFI GFI Chi-Square.DF DF Chi-Square 

0.05 0.06 0.99 0.96 0.88 0.98 1.27 5 6.33 

 

Discussion 

The purpose of this study was to present a 

predictive model of physical activity among 

ICU nurses based on TTM and path analysis. 

The results of path analysis showed that self-

efficacy and pros were the most efficient factors 

for physical activity among the given sample of 

the study. Moreover, self-efficacy and 

behavioral process of change had an indirect 

effect on the stage of exercise change. Since 

self-efficacy had both direct and indirect effect 

on the ICU nurses’ physical activity and 

behavior, it is treated as the strongest physical 

activity predictive factor. However, Farmanbar 

(2011) has announced self-efficacy as the 

second predictive factor of physical activity 

behavioral change [40]. Among the similar 

studies performed in different populations, there 

were similar findings in which self-efficacy was 

declared as the most effective predictor of 

behavioral physical activity [41, 42] .Likewise, 

the results of this study about the relationship of 

self-efficacy with behavioral physical activity 

among nurses were similar to the results of 

Kang et al. [43]. This similarity seems 

reasonable based on different studies. Self-

efficacy is, in fact, a sort of self-confidence that 

a person has about his/her abilities to perform 

any task including physical activity. Moreover, 

pros have been determined as the second 

effective factor. This finding accompanies the 

results reported by Lovell et al. [44]. In contrast, 

in a study conducted by Farmanbar (2011), pros 

in comparison with behavioral process of 

change and self-efficacy had less predictive 

effect on physical activity [27]. However, 

Procheska (2009) and Kim (2007) supported the 

related findings of this study [45, 46]. In most 

studies, pros had positive correlation with 

progress in the stage of exercise behavioral 

change. It means that the more a person is 

aware of the pros of a physical activity, the 

more he/she will do it. The third effective factor 

was behavioral process of change. This finding 

accompanies the results of Lee et al. [47] and 

Moria et al. [48]. Therefore, in order to promote 

the physical activity stages of change, there 

should be much more concern and emphasis to 

the behavioral process of change. It seems that 

when people improve from cognitive processes 

to behavioral processes, their amount of 

physical activity will be increased sequentially. 

So it can be inferred that the relationship 

between behavioral process of change and the 

amount of physical activity will be completely 

reasonable. It is necessary to state that the 

results of this study would be exposed more 

emphatically, if this research were conducted in 
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an interventional study. To enclose, the 

proposed model of this study reveals that if ICU 

nurses are expected to both promote and 

maintain their physical activity, their self-

efficacy, pros and behavioral process of change 

should be enhanced. For instance, setting and 

subdividing goals, persisting in achieving them, 

happy feeling, rewarding, time management, 

stimulus control, counter conditioning and so on 

lead to physical behavior promotion and 

maintenance.  

 

Conclusions 

Overall, the results are, in general, congruent 

with the previous findings in the western 

countries; therefore, this study supports the 

external validity of TTM. In summary, we can 

say that these kinds of studies support and 

strengthen the theoretical framework and 

reinforcing the idea of the TTM as a logical and 

coherent explanation statistically established on 

physical activity. It is obvious that experimental 

studies like randomized control trials will be able 

to show using of TTM-based interventions' effect 

on promoting and maintenance of physical 

activity. In conclusion, the determined effective 

factors in improving the ICU nurses’ physical 

activity are expected to be of more concern, 

especially self-efficacy as the strongest one. 
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