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Aims As a basic factor in a healthy lifestyle, physical activity is less than necessary in health 
system workers such as health workers. Explaining Physical activity by successful perceptual 
frameworks such as the developed theory of planned behavior identifies the factors influencing 
this complex behavior to design effective educational interventions. This study aimed to assess 
path analysis of the Physical activity of health workers based on the developed theory of 
planned behavior with planning.
Instrument & Methods This analytical cross-sectional study was performed on 210 female 
health workers at Babol University of Medical Sciences in 2019. Data were collected by a valid 
and reliable theory of planned behavior-based questionnaire. Data were analyzed by SPSS 
21 and Lisrel 8.8 software using the maximum likelihood method and correlation matrix at a 
significance level of less than 5%. 
Findings A total of 210 female health workers with a mean age of 39.35±8.64 participated. 
The developed theory of planned behavior model explained 62, 56, 37, and 58% of the 
variances of behavioral intention, action planning, coping planning, and Physical activity 
behavior, respectively. The intention was predicted by perceived behavioral control. Behavior 
was explained by intention, perceived behavioral control, and action planning, respectively. 
Fit indices showed that the developed model was fitted to the data (Relative Chi-square=1.58, 
RMSEA: 0.05, Comparative Fit Index: 1, Goodness of Fit Index: 0.98).
Conclusion Intention, perceived behavioral control, and action planning, based on the 
developed theory of planned behavior, were the constructs influencing physical activity 
behavior. It is necessary to consider these structures and their relationships in designing 
educational interventions to promote physical activity in health workers as a key element in 
promoting community health.
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Introduction 
Lack of physical activity is the fourth leading risk 
factor for death worldwide. Approximately 3.2 
million people die each year due to the lack of 
physical activity [1]. Having sufficient and regular 
physical activity reduces the risk of high blood 
pressure, cardiovascular disease, stroke, diabetes, 
breast, and colon cancer, depression, falls, and 
fractures in adults [2]. In general, 1 in 3 adults in the 
world is not sufficiently active [1]. Lack of physical 
activity increases with age and is higher in women 
than men [3]. Approximately 50% of women and 
36% of men in the Eastern Mediterranean region are 
not sufficiently active [4]. More than 60% of women 
in Iran do not have any special physical activity [5]. In 
Mazandaran province, only about 25% of 25-34 
years older women have at least 10 minutes of 
physical activity in their spare time [6]. 
Due to the difficulty of creating and maintaining 
physical activity behavior as well as its complexity, it 
is necessary to use behavioral change theories [7] to 
identify the main factors affecting behavior and the 
relationship between these factors and key elements 
of interventions [8]. Theory of Planned Behavior 
(TPB) [9] is one of the successful perceptual 
frameworks in explaining the behavior of physical 
activity [10, 11]. This theory suggests that the closest 
key determinant of behavior is a person’s intention 
to perform behavior which is determined by three 
constructs: a positive or negative attitude or 
evaluation towards performing a behavior, 
subjective norms or perceptions of important 
people’s desires, and perceived behavioral control 
(PBC) or perception of the degree of control on the 
implementation of behavior [12]. TPB developed with 
planning constructs can develop behavioral change 
interventions [13]. Planning can be divided into two 
sub-categories: Action planning, that is, the 
probability of turning an intention into behavior is 
higher in people who plan for time, place and how to 
behave [14], and coping planning is anticipating 
obstacles and creating solutions to overcome them 
[15]. 
One of the important target groups of the 
community is health workers, who are the first 
person through whom people have access to health 
services. They play a vital role in ensuring 
community health. Therefore, promoting a healthy 
lifestyle, especially regular physical activity, is 
essential to maintaining their health. A study on 
health-promoting behaviors in health workers 
showed that the lowest score belongs to the 
dimension of physical activity [16]. As far as 
researchers know, so far in Iran, no study has been 
conducted to determine the factors affecting the 
performance of physical activity behavior based on 
the developed TPB in this important and key target 
group of society. The study of these factors can guide 
future research, especially theory-based health 

education interventions to promote and maintain an 
active lifestyle in this target population. Determining 
the factors affecting their behavior and relationships 
identifies key constructs in the design of health 
education interventions. 
Considering the low level of physical activity in 
female health workers, the effective role of 
developed TPB in explaining physical activity 
behavior, and lack of theory-based research in this 
field, the present study was designed to determine 
the factors affecting physical activity behavior based 
on developed TPB in health workers working. 
 
Instrument and Methods  
This descriptive-analytical cross-sectional study was 
performed in 2019 using path analysis on 210 
female health workers at Babol University of 
Medical Sciences. Path analysis generalizes the 
multivariate regression method for developing 
causal models. It is an advanced statistical method 
using which, in addition to direct effects, we can also 
identify the indirect effects of each independent 
variable on the dependent variable. In the path 
analysis, the sample size is calculated by the number 
of independent variables multiplied by 30; 210 
female health workers participated in the study. 
Having disabilities, diseases, and problems that 
prevent a person from performing physical activity, 
such as advanced cardiovascular disease, high blood 
pressure, bone or joint problems, cancer, diabetes, 
mental illness, etc., led to exclusion from the study. 
Data were collected by a demographic-contextual 
variable and a developed TPB-based questionnaire 
in the field of physical activity. This questionnaire 
includes eight constructs of instrumental attitude, 
affective attitude, subjective norms, perceived, 
behavioral intention, action planning, coping 
planning, and behavior. Each construct consists of 
three questions, and a total is 24 questions. The 
score range of this questionnaire is between a 
minimum of 22 and a maximum of 120. All questions 
with the 5-point Likert score have 1-5. The question 
related to the days of physical activity was scored as 
follows: 0 points: 0 days to 5 points: 5 days and 
more. Also, the scoring of the question related to the 
minute of activity was as follows: 0 points: 0-29 
minutes, 1 point: 30-59 minutes, 2 points: 60-89 
minutes, 3 points: 90-119 minutes, 4 points: 120-
149 minutes and 5 points: 150 minutes and more. 
Content and face validity (CVR=0.78-0.98, CVI=0.8-
97, Impact score=4.5-4.8) and reliability (Alpha 
Cronbach=83-0.97, ICC=0.63-0.91) of this 
questionnaire were examined [18]. In the present 
study, the reliability of the questionnaire (Alpha 
Cronbach=0.75-0.9, ICC=0.7-0.92) was re-evaluated 
in the target population. The construct validity of the 
questionnaire was evaluated by exploratory factor 
[18] and confirmatory factor analysis [19]. By behavior, 
we meant performing at least 150 minutes of 
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moderate-intensity physical activity five days a 
week, at least 30 minutes [20]. 
The Ethics Committee of Virtual Education, 
Medicine, and Management of Shahid Beheshti 
University of Medical Sciences confirmed the 
morality and ethics of the study. All participants 
were informed about the study and confidentiality 
protocols. The questionnaires were completed by 
referring to the workplace of health workers within 
a month. 
Statistical analysis of data was performed using SPSS 
21 and LISREL 8.8 software and using Maximum 
Likelihood and Correlation Matrix methods at a 
significance level of less than 25%. Fit Indices of the 
path analysis model were used [21].  

 
Findings 
All female health workers participated with a mean 
age of 39.35±8.64 years and work experience of 
17.46±8.77 years (Table 1). 
The developed TPB model explained 62, 56, 37, and 
58% of the variances of behavioral intention, action 
planning, coping planning, and physical activity 
behavior, respectively. PBC and behavior predicted 
the intention was predicted by the constructs of 

intention, PBC, and action planning, respectively 
(Figure 1, Table 2). 
 
Table 1) Demographic variables in female health workers 
(n=210) 

Variable N (%) 
Number of family members 
1 2 (1.0) 
2 24 (11.4) 
3 55 (26.2) 
4 105 (50.0) 
5 22 (10.5) 
6 2 (1.0) 
Marital status 
Single 4 (1.9) 
Married 199 (94.8) 
Divorced 3 (1.4) 
Widow 4 (1.9) 
Education 
Primary 1 (0.5) 
Middle school 13 (6.2) 
High school 13 (6.2) 
Pre-university 134 (63.8) 
University 49 (23.3) 
Spouse education 
Illiterate 11 (5.2) 
Primary 14 (6.7) 
Middle school 41 (19.5) 
High school 18 (8.6) 
Pre-university 53 (25.2) 
University 73 (34.8) 

  
 

   

Figure 1) Path analysis model of developed TPB in terms of t-values instrumental attitude, affective attitude, subjective norms, 
perceived behavioral control, intention, action planning, coping planning, behavior; Rectangles: Constructs of the theory; Large unilateral 
arrows: path coefficient between constructs; Small unilateral arrows: measurement error; Bilateral arrows: Correlation between the 
constructs of instrumental attitude, affective attitude, subjective norms, and perceived behavioral control (external variables); Blue: 
significant paths (p<0.01); Red: insignificant paths.  
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Table 2) Direct, indirect and total effects of the constructs of developed TPB 
Independent Variables Dependent variables Direct effects Indirect effects Total effects 
Instrumental attitude Behavioral intention 0.02 - 0.02 
Affective attitude 0.10 - 0.10 
Subjective norm -0.05 - -0.05 
Perceived behavioral control 0.72* - 0.72* 
Instrumental attitude Action planning - 0.02 0.02 
Affective attitude - 0.08 0.08 
Subjective norm - -0.04 -0.04 
Perceived behavioral control - 0.54* 0.54* 
Behavioral intention 0.75* - 0.75* 
Instrumental attitude Coping planning - 0.02 0.02 
Affective attitude - 0.08 0.08 
Subjective norm - -0.04 -0.04 
Perceived behavioral control - 0.55* 0.55* 
Behavioral intention 0.76* - 0.77* 
Instrumental attitude Behavior - 0.01 0.01 
Affective attitude - 0.06 0.06 
Subjective norm - -0.03 -0.03 
Perceived behavioral control 0.13 0.45* 0.58* 
Behavioral intention 0.31* 0.32* 0.63* 
Action planning 0.35* - 0.35* 
Coping planning 0.08 - 0.08 

 *p<0.01 
  
PBC had a significant direct effect on behavioral 
intention (β=0.72), a significant indirect effect on 
action planning (β=0.54), coping planning (β=0.55) 
and physical activity behavior (β=0.45), and a 
significant overall effect on behavior (0.58). The 
behavioral intention had a significant effect on 
action planning (β=0.75), coping planning (β=0.76), 
and physical activity behavior (β=0.31). Also, it had 
an indirect effect (β=0.32) and a significant overall 
effect (β=0.63) on behavior. The direct effect of 
action planning on physical activity (β=0.35) was 
also significant (Table 2).  
Model fit indices were favorable (Table 3). 
 
Table 3) Indicators of fit of path analysis of the developed TPB 
Model (p>0.05) 
Fit index Value 
Chi-square 15.83 
df 10 
Relative chi-square 1.58 
Comparative fit index 1 
Goodness of fit index 0.98 
Adjusted goodness of fit index 0.93 
Normed fit index 0.99 
Non-normed fit index 0.99 
RMSEA 0.05 
Root mean square error of approximation 0.03 

 
Discussion  
The present study examined the predictors of 
physical activity based on the developed theory of 
planned behavior with planning in female health 
workers at Babol University of Medical Sciences. The 
developed TPB model explained 62, 56, 37, and 58% 
of the intention, action, coping planning, and 
behavior variances, respectively. This model fitted in 
the target group. Gholamnia et al. reported the 
developed TPB explained 48, 11, 12, and 35% of 
these variables in the spouses of military personnel 
[22]. Also, McEachan et al. showed this theory 
explained 41-46% and 24-36% of the intention and 
behavior variance [11]. TPB predicted 53.1% of the 

variance of intention and 26.6% of the variance of 
behavior in Mok & Lee’s research on young people’s 
physical activity [23]. Ghahramani & Nazari’s 
concluded TPB constructs explained 35.6% and 
15.7% of the variance of intention and behavior [24]. 
Pakpour’s study based on developed TPB on 
students’ oral self-care behaviors indicated action 
and coping planning added 11% to the variance of 
behavioral explanation [25]. Different percentages of 
explanation of variance by model constructs can 
vary according to population characteristics. In 
other words, the approval of a model in one target 
group does not necessarily mean the fitness of the 
same model in another group and depending on the 
circumstances. Fishbein & Ajzen stated that the 
relative importance of perceived attitudes, 
subjective norms, and PBC to predict individuals’ 
intentions might vary from one behavior to another 
and from one community to another. They argue 
that sometimes only one or two may be necessary 
for any given situation [26]. The TPB never stated that 
all elements contribute significantly to predicting all 
behaviors or directly predicting behaviors [27]. 
PBC explained Intention. Behavior was predicted by 
the constructs of intention, PBC, and action planning, 
respectively. Perception of behavioral control was 
the only construct explaining the intention to 
perform physical activity in health workers. 
Instrumental and affective attitudes could not 
explain the variance in the intention. The health 
workers’ beliefs about the benefits and harms of 
physical activity and their feelings about performing 
this behavior did not affect intention. Gholamnia et 
al. stated instrumental and affective attitudes did 
not have a significant path to intention, despite 
having interrelationships with subjective norms and 
PBC [22]. Also, Prapavessis et al. declared that 
attitude did not predict the intention to exercise 
with congenital heart disease [28]. But in the study by 
Hardeman et al., affective attitude affected  
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intention [29]. Poobalan et al. mentioned positive 
attitudes toward physical activity were the strongest 
predictors of behavior. Physical activity may be 
more important in young people aged 18-25 years 
than other factors to feel good and enjoy [30]. 
In the present study, the construct of subjective 
norms did not predict behavioral intention. In other 
words, the health workers’ perceptions of the 
opinions and behaviors of important people, such as 
father, mother, wife, children, etc., did not affect the 
intention to perform physical activity. Some studies 
show that subjective norms have always had poorer 
predictability than perceived attitude and 
behavioral control [31, 32]. Ghahramani & Nazari 
reported subjective norms had no effect on the 
intention and behavior of physical activity, perhaps 
because behavior change in the elderly is less 
affected by others [24]. But these results were not 
consistent with the findings of Gholamnia et al. [22], 
Mok & Lee [23], and Omondi et al. on diabetic patients 
[33]. 
PBC predicted the intention of physical activity in 
health workers. The feeling of control over the 
behavior, the degree of difficulty and ease, and the 
perceived ability to perform physical activity 
behavior affected their intention. This result was 
similar to the study of Gholamnia et al. [22], 
Hardeman et al. [29], and Mok & Lee [23]. Hosseini et 
al.’s study on students showed PBC has a positive 
relationship with the intention of exercise behavior 
[34]. Parsamehr et al. declared the perception of 
behavioral control affected the intention to 
participate in exercise activities [35]. But Ghazanfari 
mentioned that behavioral control perception did 
not have a significant direct path to intention; 
Perhaps the perception of control over behavior in 
diabetic patients becomes more important in the 
action stage than decision-making [36]. Ghahramani & 
Nazari concluded PBC did not affect intention or 
physical activity. Perhaps, older adults with many 
years of experience may have a real understanding 
of behavior, and a sense of control plays a lesser role 
in their behavior [24]. The explanation of intention by 
PBC may be because in the studied target 
population, the feeling of controlling behavior plays 
a more important role in the intention than attitudes 
and perceived social pressure. The results of Biddle 
& Nigg’s study of exercise behavior theories showed 
with increasing age, behavioral control perception 
and subjective norms are more important than 
attitude [37]. According to Ajzen, the insignificance of 
the mentioned paths may be due to the effect of 
variance of the questions used to measure these 
structures on regression weights or their path [38]. 
The statistical significance of the antecedents of the 
construct of intention may vary depending on their 
application [39, 40]. 
Intention and PBC predicted action and coping 
planning, respectively. Gholamnia et al. reported 
intention, subjective norms, and PBC determined 

physical activity planning [22]. Also, Schwarzer et al. 
reported intention explained planning in physical 
activity [41]. Wiedemann et al. found intended 
individuals have more action plans than active 
individuals. This study showed the effects of action 
and coping plans, especially on intended individuals 
[14]. Pakpour reported the more behavioral intention 
increases, the more these two planning constructs 
translated to behaviors [25]. 
In health workers, the intention predicted, directly 
and indirectly, physical activity. The amount of 
motivation and will of the health worker to try to 
perform the behavior positively affected physical 
activity. Moini et al. concluded behavioral intention 
and enabling factors were the most important 
predictors of physical activity in students [42]. 
Hosseini et al. also showed the intention has a direct 
and positive correlation with performing exercise 
[43]. Wiedemann et al. reported intention determined 
physical activity behavior [44]. Noori & Yaghmaei's 
study on female athletes showed a positive and 
significant relationship between intention and 
exercise [45]. Gholamnia et al. mentioned that 
behavioral intention did not directly affect behavior, 
but its indirect effect on behavior through planning 
constructs was significant [22]. 
PBC indirectly determined the physical activity 
behavior in health workers. Hosseini et al. declared 
PBC positively and indirectly related to behavior in 
students [43]. Peels et al. reported self-efficacy, that 
is, confidence in the ability to exert control over 
one's behavior, predicted a change in physical 
activity in adults over fifty [46]. Ghazanfari et al. 
indicated perception of behavioral control had a 
significant direct path to behavior [36]. But PBC did 
not affect physical activity in the Ghahramani & 
Nazari study. Perhaps, older adults with many years 
of experience may have an actual perception of 
behavior than the feeling of control in it [24]. 
Gholamnia et al. found PBC did not predict, but its 
indirect effect on both planning constructs was 
significant through intention. Perhaps, the 
perception of behavioral control participated before 
the behavioral implementation phase, and the entry 
of planning constructs and helping to turn intention 
into behavior, there was no longer a need for PBC to 
perform a behavior [22]. 
Action planning affected the performance of a 
physical activity, although coping planning did not 
affect this behavior. In other words, in the target 
group of this study, planning and determining when, 
where and how physical activity is performed has an 
effective role in performing behavior; But predicting 
conditions that endanger physical activity and ways 
to deal with it has no contribution in predicting. 
Conner et al. also suggested in their research that 
action planning mediates the relationship between 
intention and exercise behavior, especially in people 
with strong intentions [12]. Scholz et al. reported the 
entry of the planning factor essentially explains a 
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greater variance of physical activity behavior than 
when the intention alone is considered [47]. 
Gholamnia et al. stated both planning constructs 
were effective on physical activity behavior [22]. 
The present study showed the path analysis of 
physical activity behavior based on the developed 
TPB in female health workers. But the results need 
to be interpreted with caution. Because path 
analysis can test causal hypotheses but cannot 
determine the direction of causality. The correlation 
does not mean causality, but models are based on 
causal models, so correlation does not mean 
negation of causality. 
 
Conclusion 
Intention, PBC, and action planning determined the 
behavior. It is necessary to consider these structures 
and their relationships in designing educational 
interventions to promote physical activity in health 
workers as a key element in promoting community 
health. 
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