
Can Social Cognitive Theory explain breakfast frequency in workplace institutional feeding 
populations? 
 
 
Purpose: This study responds to calls to increase levels of theory application and extend 

understanding beyond individuals ensuring social and structural environmental considerations 

are taken into account. Social Cognitive Theory was applied across two settings to examine its 

potential to explain breakfast eating frequency ensuring that additional consideration to 

environmental factors was considered as recommended in initial SCT theory explanations.  

Design and methodology: A cross-sectional survey was conducted in two institutional feeding 

populations (military (n= 314) and mining (n= 235)). Participants self-reported key Social 

Cognitive Theory constructs including breakfast eating behaviour (self-efficacy, skills, 

practice), cognitive aspects (knowledge, attitude, expectations) and their perceptions regarding 

environmental constructs (access, social norms, influence). These were measured and analysed 

through SPSS and structural equation modelling (SEM). 

Findings: Results indicated that 71% males and 90% females in the military don’t eat breakfast 

at work and in the mining 23% males and 24% of females don’t eat breakfast at work. 

Furthermore, SEM modelling found only a satisfactory fit for Social Cognitive Theory as 

operationalised in this study. Within the models, behavioural aspects of self-efficacy, skills and 

practice were significant influences on breakfast eating. Cognitive influences and perceptions 

of environmental influences exerted little to no effect on breakfast eating. Study results indicate 

that SCT, as measured in this study using a selection of Environment, Cognitive, Behavioural 

constructs, does not offer sufficient explanatory potential to explain breakfast eating behaviour.  

Conclusion: Future work needs to test alternative theories to understand which theory offers 

greatest explanatory potential to explain breakfast eating behaviour.  
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1. Introduction 

 

Breakfast has often been referred to as the most important meal of the day (Spence, 2017). 

Concerns related to breakfast skipping include overall morbidity (Adams & Schoenborn, 2010; 

Lamberg, 2006), sleep disruptions (which in turn affect work) (Gwin & Leidy, 2018), and links 

to other poor dietary related behaviours such as hunger, reduced satiety and overeating (Gibney 

et al., 2018). Evidence indicates that eating breakfast daily can deliver positive influence on 

health, including decreasing Body Mass Index (BMI) (Horikawa et al., 2011; Szajewska & 

Ruszczyński, 2010), choosing healthier food options throughout the day (Rampersaud, Pereira, 

Girard, Adams, & Metzl, 2005), and lowering cardiometabolic risk factors (Donin et al., 2014; 

Hallström et al., 2013; Shafiee et al., 2013; Willmott, Pang, Rundle-Thiele, & Badejo, 2019). 

Frequent breakfast eating has been shown to positively influence function, memory, and 

attention (Gibney et al., 2018), which is needed for people who work long, demanding 

workdays. There is an increasing rate of young adults who skip breakfast (Gwin & Leidy, 

2018). Recent data indicates, many adults skip breakfast (McCrory, 2014; Neumann, Dunn, 

Johnson, Adams, & Baum, 2016; Song, Chun, Obayashi, Cho, & Chung, 2005) with, on 

average, up to 40% of adults skipping every day (Neumann et al., 2016). Despite the known 

benefits of breakfast eating, Australian data on breakfast eating rates is lacking (Smith et al., 

2017) and understanding of factors influencing breakfast eating is limited.  

 

For workers in some occupations (such as military and mining) the work schedule involves 

being based away from home, either for postings or the shift cycle. Live in accommodation is 

provided, and food services are provided on site. Food services in institutional settings 

represent 10-15% of daily meals provided (Williams, 2009). Further work is needed within 

workplace institutional settings (for example, military and mining) to understand how and why 

some people eat breakfast and why others skip breakfast. The current study is set across two 

workplace institutional settings, namely Australian mining employees, which is approximately 

252,000 of Australia’s population (Australian Bureau of Statistics, 2021) and the Australian 

Defence Force (ADF), approximately 76,000 personnel (Department of Defence, 2019). There 

is currently a high prevalence of overweight and obese personnel worldwide within the military 

(Elena et al., 2015; McCarthy, Elshaw, Szekely, & Pflugeisen, 2017; Smith et al., 2012; 

Stefanovics, Potenza, & Pietrzak, 2018; Voss, Allison, Webber, Otto, & Clark, 2014). The 

prevalence of overweight and obesity is also observed in Australian mine sites, with the most 

significant proportion demonstrating unhealthy BMI markers, and with 68% of the workforce 



being overweight and obese (Street & Thomas, 2017). Working in these environments can be 

disruptive to the individual and their eating patterns and behaviours. Postings and shift cycles 

create new timings, and place individuals in different eating environments which create 

significant disruptive influences on eating behaviours. There is still a lack of evidence in 

institutional eating settings on the effects of food environments (Gwin & Leidy, 2018; 

Thornton, Lamb, & Ball, 2013). Individuals may not be able to perform the same behaviours 

at work as they do at home. When designing behaviour change interventions, we must first 

understand how these behaviours differ if we are to provide support to allow them to mimic 

their home life eating behaviours at work. This paper takes the first step in analysing both 

eating behaviour at home and at work, using Social Cognitive Theory to understand breakfast 

eating. It is important to understand breakfast eating in these two occupational settings before 

programs can be developed to overcome the effects of skipping breakfast.  

 

Behaviour change interventions have demonstrated a capacity to increase healthy eating within 

workplace institutional contexts (Batt, Geerlings, & Fetherston, 2016; Carins & Rundle-Thiele, 

2014; Carins, Rundle-Thiele, & Parkinson, 2017; Crawford et al., 2011; Hill, Fallowfield, 

Price, & Wilson, 2011; Kullen, Farrugia, Prvan, & O'Connor, 2016). However, a review of 

behaviour change interventions demonstrates most lack theory application (Luca & Suggs, 

2013; Pang, Kubacki, & Rundle-Thiele., 2017; Truong, 2014; Willmott & Rundle-Thiele, 

2021). Theories serve as guides that practitioners can apply to focus on factors known to 

influence behaviour (Davis, Campbell, Hildon, Hobbs, & Michie, 2015). By understanding 

which influences of behaviour are well-represented, a theory may offer the vehicle that 

behaviour change practitioners can confidently apply to increase breakfast eating rates. To date, 

health behaviour change interventions have relied heavily on five theories, namely Health 

Belief Model (HBM), Social Cognitive Theory (SCT), Theory of Reasoned Action (TRA), 

Theory of Planned Behaviour (TPB) and the Transtheoretical Model (TTM) (Davis et al., 

2015), with SCT been one of the most widely used theories in healthy eating and social 

marketing (Harris, Carins, & Rundle-Thiele, 2021; Rolling & Hong, 2016; Truong, 2014).  

 

SCT is a model of triadic reciprocal causation which states people function as cognitive actors 

but are also products of their environment (Luszczynska & Schwarzer, 2015).  SCT was an 

important theoretical development as it moved the behavioural fields from ‘behaviourism’ 

(stimulus-response type thinking – e.g., learned behaviour between stimulus and response) to 

‘cognitive’ models (e.g., thinking is involved) to adding ‘social modelling’ (e.g., following the 



example of others) and then acknowledging the role of ‘impediments’ (environment – both 

social and structural) (Toates, 1997). These models place an emphasis on the interactive nature 

of all elements with self-efficacy assumed to have a direct impact on the behaviour and 

intentions. The triadic model of causation used for this study is derived from Bandura (1986) 

that refers to the “internal personal factors in the form of cognitive, affective, and biological 

events, behavioural patterns, and environmental influences all operating as interacting 

determinants that influence one another” (Bandura, 2006, p. 6). This model emphasises that 

the individual's behaviour moves beyond the person, and influences of both social and 

environmental constructs inherently change outcomes (Bandura, 1986; Bergman, Bergman, & 

Thatcher, 2019). During the development of SCT, Bandura moved his focus from an individual 

model of behaviour, to include societal and environmental variables, to form the triadic 

reciprocal deterministic model that is now known as SCT. Given institutional workers 

experience changes in their behavioural environment as they move from location to location, 

and between family/housemates and work colleagues, SCT appears to be a good fit for the two 

populations within this study.  

 

Even when SCT is used in healthy eating studies, only part of the SCT model (Zhou, Gan, 

Hamilton, & Schwarzer, 2017) or several different SCT component parts are used 

independently (Borhaninejad et al., 2017; Foley et al., 2017). Criticisms of SCT are that many 

studies focus on individual agency with self-efficacy the most commonly utilised construct in 

SCT models (Bergman et al., 2019). However, Bandura has advised that his theoretical models 

are not a one-construct theory.  Others focus on outcome expectancies and self-efficacy (see 

Table 1) which continues to constrain the theory to understanding individual mechanisms, 

which ignore the social and environmental aspects that are an important feature of reciprocal 

determinism. An individual focus limits theoretical model understanding to an individual’s 

capacity to change behaviour, overlooking environmental and social influences (Bergman et 

al., 2019). Other researchers have described this as delivering a myopic view (Brennan, Previte, 

& Fry, 2016). Whilst Bandura (2004) summarises that self-efficacy is one determinant of health 

behaviour, social and environmental facilitators and obstacles influence self-efficacy. 

Therefore, there is a need to measure these other influences to determine the behaviour 

(Bandura, 2004). A meta-analysis of interventions in workplace settings, which target physical 

activity and dietary behaviour, concluded that more work is needed to understand 

environmental influences that can be applied to change behaviour (Verweij, Coffeng, van 



Mechelen, & Proper, 2011). Indeed, examination of the use of SCT in healthy eating studies 

show deficiencies in the way the theory is applied. Table 1 shows healthy eating studies that 

have used SCT noting the components of the triadic reciprocal model studied.



Table 1. Healthy eating studies applying SCT 

Study Behavioural (individual) Cognitive (individual) Environmental (social and structural)  
Self-
efficacy 

Skills Practice Knowledge Expectation Attitude Access Social Norms 
(Only social 
support) 

Influences Triads (constructs) 

(Rinderkne
cht & 
Smith, 
2004) 

 
  

 
  

  
 3 (3) 

(Anderson, 
Winett, & 
Wojcik, 
2007) 

 
 

 
 

 
 

  
 3 (5) 

(Najimi & 
Ghaffari, 
2013) 

 
  

 
   

 
 3 (3) 

(Fairclough 
et al., 2013) 

   
 

   
  

2 (3) 

(Foley et 
al., 2017)  

  
 

 
 

 
 

 3 (4) 

(Brimbleco
mbe et al., 
2017) 

 
 

  
  

 
 

 
3 (5) 

(Borhaninej
ad et al., 
2017) 

 
  

  
  

 
 3 (4) 

(Zhou et al., 
2017)  

      
 

 2 (2) 

Total 7 0 2 6 2 1 3 7 2  



Table 1 shows many studies have only used part of the theory selecting one or more constructs 

within each triad with as few as two and as many as five different SCT constructs measured. 

Self-efficacy and knowledge are the most common constructs applied by researchers reporting 

use of SCT. None of the above studies have mapped their theory use in a way that enables 

reproducibility, nor have they clearly reported how each measure was utilised.  

 

Further strategies are needed to synthesise research to advance understanding of the 

mechanisms that explain, and in time change, breakfast eating. Studies that clearly describe the 

measures used and that report findings methodically enable reproduction and quality 

assessments (Verweij et al., 2011). An evidence review undertaken by Harris and colleagues 

(Harris et al., 2021), reported minimal theory use in healthy eating interventions limiting 

research capacity for replication. This work, in conjunction with calls to action in many 

behaviour change studies (Davidoff, Dixon-Woods, Leviton, & Michie, 2015; Davis et al., 

2015; Glanz & Bishop, 2010; Willmott & Rundle-Thiele, 2021) point to the need for clear and 

transparent reporting of research to build a research base that can be synthesised to inform 

behaviour change practices reliably.  

 

This paper provides a complete application of Social Cognitive Theory ensuring multiple 

constructs are measured across the SCT triad to examine the explanatory potential of SCT to 

explain breakfast eating frequency (or skipping) in two workplace institutional settings. This 

paper contributes to understanding in three ways. First, this paper responds to calls to increase 

theory application to understand the potential for theory to explain the behaviour of interest. 

Second, this paper responds to calls to extend understanding beyond individuals ensuring that 

social and structural influences are considered. Finally, this paper delivers a replication 

ensuring testing is conducted across two settings.   

 

2. Method 

2.1 Procedure 
To understand if Social Cognitive Theory could explain breakfast eating behaviour in 

institutional feeding settings, an online survey of military personnel and mining employees was 

conducted. To cater for the specific requirements of each organisational setting, participants 

were invited to complete the online survey via 1) social media advertisements supplemented 

by posting to local Facebook mining groups, or 2) through electronic news bulletin board 

emailed to personnel (military). Once potential respondents clicked on the link, they were 



guided through the information and consent procedure before completing the survey. The 

questionnaire was administered over four weeks within both institutions. This study received 

ethical clearance from the researchers’ University Human Research Ethics Committee and the 

Defence Science and Technology Low-Risk Ethics Panel (protocol: 2019/382; LD-12-20).  

 

2.2 Survey Measures 

The questionnaire was hosted on Lime Survey (an online portal) to facilitate the dissemination 

of the survey and data collection. The study used a convenience sampling method, and the 

survey was designed using the three SCT triads (behavioural, cognitive, environmental) 

captured by 36 SCT survey items measuring 9 SCT constructs (see Appendix 1). The survey 

items selected for the study were previously validated measures adapted for this context. The 

survey also captured the demographic details of age, gender, education level, and employment 

length. For behavioural questions, four items for self-efficacy were adapted from Armitage and 

Conner (1999), three items for skills from Hartmann, Dohle, and Siegrist (2013), one item for 

skills from Brunner, Van der Horst, and Siegrist (2010) and four practice items were adapted 

from Lahne, Wolfson, and Trubek (2017). For the environmental questions, four items for 

social norms were adapted from Norman and Conner (2006), four items for access were 

adapted from Dewar, Lubans, Plotnikoff, and Morgan (2012), and four items for influence were 

adapted from Plotnikoff et al. (2007). For the cognitive questions, four items for knowledge 

were adapted from Gyulavári and Dörnyei (2012), four items for expectation were adapted 

from Mullan, Wong, Kothe, and MacCann (2013) and four items for attitude were adapted 

from Mullan and Wong (2009) (see Appendix 1). Breakfast eating was measured in the survey 

(please see appendix 1), by each participant ticking the box associated with when and where 

they ate breakfast in the last week. Boxes were provided for each day of the week, for at home 

and at work. If the participant ate breakfast for seven days, they would have ticked seven boxes. 

These ticked boxes could have been all at home, all at work, or a combination. The numbers 

were then added up to give a numerical value of 0 – 7 for each setting (home/work) which was 

entered into SPSS as separate variables under frequency of eating breakfast. This provided data 

showing the differences in breakfast eating behaviours at work and at home.   

 
2.3 Data Analysis 
Once data collection was complete, the raw data was cleaned and coded, and initial descriptive 

statistics were performed to summarise the sample using IBM SPSS Statistics (Version 27). 

Structural equation modelling was used to analyse the data and examine whether Social 



Cognitive Theory could explain breakfast eating. To do this, breakfast frequency for each 

respondent was captured as breakfast at home or at work. Reliability analysis was applied to 

determine whether the survey items chosen for each SCT construct could be considered as a 

reliable measure for each of the nine SCT scales selected for use in this study using the accepted 

Cronbach’s alpha cut-point of 0.7 (Bland & Altman, 1997). Then, mean values for each scale 

were calculated. This created a data set containing two behavioural measures (breakfast at 

home, breakfast at work). From there, four data models were developed in SPPS AMOS 

(Version 26). These modelled breakfast behaviour (at home; at work) for each population 

(military, mining) to determine whether SCT measurement models could explain breakfast 

frequency. To examine model performance, model fit statistics of RMSEA, which is the 

measure of the root mean square error of approximation, the GFI, which is the goodness of fit, 

NFI, which is the non-formed fit index and the CFI, the comparative fit index, were examined. 

The GFI 0.60 and 0.70 are considered “acceptable in exploratory research,” values between 

0.70 and 0.90 range from “satisfactory to good” (Diamantopoulos, Sarstedt, Fuchs, Wilczynski, 

& Kaiser, 2012; Drolet & Morrison, 2001).  

 

3. Research Findings 
 

3.1 Demographic profiles 
The respondent sample included 548 participants from two institutional feeding organisations, 

the military group (n=314) and the mining group (n=235). Their age, gender and years of 

service or employment are shown in Table 2. Gender representation within the military sample 

was 27.4% (n=86) female compared to 71.4% (n=225) males who completed the survey 

(n=311), which is slightly higher than female Australian Defence Force participation rates of 

18.1% (Department of Defence, 2020). There were (n=2) who were of non-binary gender. One 

participant did not complete gender profile. The most common age bracket for the military was 

20-24 years (n=238). More than half were high school educated 51.9% and 43.9% reported 

having a bachelor’s degree. In the mining sample, 24.7% (n=58) were female compared to 

75.3% (n=177) males, which is slightly higher than the industry average for female 

participation (17%) (Australian Bureau of Statistics, 2020). The most common age for mining 

was 50 years and over (n= 55). The second most common age was 30-34 years (n=53). Within 

the mining sample 48.5% reported being educated at the Tafe certificate or trade level and 

25.5% at the high school education level.  

 



There were a few differences between the two populations. Firstly, the mining group was older, 

with nearly 80% over 30 years of age compared to the military group which was almost all 

under the age of 24 years. Secondly, the military population had a higher level of education, 

with 43% of respondents reporting having a bachelor level degree, compared to mining which 

only had 17%. Thirdly, their years of service/or employment were diverse, with most military 

personnel having served for only 1-4 years, while a large percentage of the mining group 

reporting employment lengths of more than five years. There were also similarities between 

the groups. Both populations had a ratio of men higher than women, which broadly represents 

the composition of the larger employment populations. Table 2 provides a full breakdown of 

the demographic profile of both samples. 

 

Table 2. Sample Characteristics (n=548 respondents) 
 

Demographic feature N=235 (%) N=314 (%) 
 Mining Military 
   
Age   
> 20  3 (1.3) 71 (22.6) 
20-24 16 (6.8) 238 (75.8) 
25-29 31 (13.2) 3 (1) 
30-34 53 (22.6) 2 (.6) 
35-39 35 (14.5) 0 
40-44 22 (9.4) 0 
45-49 21 (8.9) 0 
<50  55 (23.4)  
Gender   
  Female 58 (24.7) 86 (27.4) 
  Male 177 (75.3) 225 (71.7) 
  Non-binary 0 (0) 2 (0.6) 
  Missing data n=1   
Service/employment length   
Less than 1 year 7 (3.0) 5 (1.6) 
1-4 years 57 (24.3) 303 (96.5) 
5-10 years 74 (31.5) 5 (1.6) 
11+ years 97 (41.3) 1 (0.3) 

 

3.2 Breakfast behaviour  

Breakfast eating at work within the military showed only one female reported eating breakfast 

7 days a week at work compared to eight males in the participant pool. There were 78 (90.7%) 

who never ate breakfast at work, and 160 (47.1%) males who never ate breakfast at work. In 

the mining group, 22 (37.9%) females ate breakfast at work 7 days a week, compared to 85 



(48.0%) of males. There were 14 (24.14%) females who never ate breakfast at work and 41 

(47.11%) males. Mine workers ate breakfast at work more frequently than military personnel. 

An independent-samples t-test was run to determine if there were differences in population 

groups (military and mining) between males and females eating breakfast at home or at work.  

For eating at work, females in the military group ate breakfast less frequently (M = 0.45, SD = 

1.43) than the mining group (M = 3.81, SD = 2.90), which was statistically significant (t=-8.16 

(df =75.75), p = .001). For males, the military group also ate breakfast less frequently (M = 

1.32, SD = 2.24) than the mining group (M = 4.37, SD = 2.94), which was statistically 

significant (t= -11.44 (df=321.29), p = 0.001). 

The frequency of breakfast for the military group, 39 (45%) females ate breakfast at home 7 

days a week compared to 92 (40.1%) of males. In the mining group, 26 (44.8%) of females ate 

breakfast at home 7 days a week, compared to 96 (54.2%) men. Four (3.5%) females and 38 

(16.9%) males reported skipping breakfast at home every day in the military compared to 6 

(3.5%) of female miners and 17 (30%) of male miners who skipped breakfast every day at 

home. For eating at home, females in the military group ate breakfast more frequently (M = 

5.21, SD = 2.15) than mining group (M = 4.55, SD = 2.64), which was statistically significant 

(t= 1.575 (df=105.30), p = 0.001). For eating at home, breakfast eating for males in the military 

group was not significantly different (M = 4.48, SD = 2.69) than the mining group (M = 4.89, 

SD = 2.60) (t = -1.57 (df=383.45), p = .820). 

 

There were also differences between genders within each population. For eating at home 

females in the military group ate breakfast more frequently (M = 5.21, SD = 2.15) than men 

(M = 4.48, SD = 2.69), which was statistically significant (t= 2.50 (df=190.67), p = 0.001). For 

eating at home females in the mining group ate breakfast less frequently (M = 4.55, SD = 2.64) 

than men (M = 4.48, SD = 2.69), which was not statistically significant (t= -.863 (df=233), p = 

.813). For eating at work females in the military group ate breakfast less frequently (M = .45, 

SD = 1.43) than men (M = 1.32, SD = 2.24), which was statistically significant (t= -4.02 

(df=239.91), p = 0.001). For eating at work females in the mining group ate breakfast less 

frequently (M = 3.81, SD = 2.90) than men (M = 4.37, SD = 2.94), which was not statistically 

significant (t= -1.26 (df=233), p = .889). 

 

 



Table 3. Breakfast frequency at home and at work 
 

Breakfast frequency Males  
n (%) 

Females 

Military group   
Breakfast at home   
0 38 (17) 4 (5) 
1 day 7 (3) 0 (0) 
2 days 22 (10) 12 (14) 
3 days 7 (3) 6 (7) 
4 days 14 (6) 2 (2) 
5 days 35 (16) 12 (14) 
6 days 10 (4) 12 (14) 
7 days 92 (41) 38 (44) 
Breakfast at work   
0 160 (71) 77 (90) 
1 day 3 (1) 1 (1) 
2 days 6 (3) 0 (0) 
3 days 9 (4) 1 (1) 
4 days 4 (2) 2 (2) 
5 days 28 (12) 4 (5) 
6 days 7 (3) 0 (0) 
7 days 8 (4) 1 (1) 
Breakfast at work or home   
0 days 14(6) 3(3) 
1-3 days 15(7) 11(13) 
4-6 days 68(30) 28(33) 
7 days 128(57) 44(51) 
Mining group   
Breakfast at home   
0 17 (10) 6 (10) 
1 day 3 (2) 3 (5) 
2 days 30 (17) 9 (16) 
3 days 12 (7) 5 (9) 
4 days 8 (5) 3 (5) 
5 days 3 (2) 2 (3) 
6 days 8 (5) 4 (7) 
7 days 96 (54) 26 (45) 
Breakfast at work   
0 41 (23) 14 (24) 
1 day 7 (4)  3 (5) 
2 days 6 (3) 6 (10)  
3 days 11 (6) 5 (9) 
4 days 12 (7) 3 (5) 
5 days 12 (7) 5 (9) 
6 days 3 (2) 0 (0) 
7 days 85 (48) 22 (38) 
Breakfast at work or home   
0 days 4(2) 1(2) 
1-3 days 18(10) 10(17) 
4-6 days 12(7) 6(10) 
7 days 143(81) 41(71) 

 
 



3.3 Influences on breakfast behaviour  

The scales for all 9 constructs were examined next to determine whether they were reliable. 

Once the mean value for each scale was calculated, the three scales for each SCT triad was 

next examined. Table 4 and 5 below provides a full breakdown of reliability testing for each 

construct, for each population. 

 

Table 4. Descriptive statistics of mean, SD, Cronbach’s alpha for the military sample 

Items Scale Mean (SD) Cronbach’
s 

Alpha  

Triad Mean Cronbach’s 
Alpha 

SE1  5.99 (1.68)   
 
 
 
 

Behavioural 

6.22 (1.23)  
 
 
 
 

.724 

SE2 Self-
efficacy 

6.36 (1.18) .880  

SE3  6.32 (1.20)  
SE4  5.85 (1.46)  6.18 (1.25) 
SK1  6.30 (1.30)  
SK2 Skills 6.45 (1.20) .902 
SK3  6.19 (1.47)  
SK4  5.77 (1.70)  4.93 (1.55) 
PR1  4.68 (1.94)  
PR2 Practice 4.51 (1.80) .878 
PR3  5.39 (1.69)  
PR4  5.12 (1.82)  
SN1  6.34 (1.11)   

 
 
 
 
 
 

Environmental 

6.27 (1.14)  
 
 
 
 
 

.618 

SN2 Social 
Norms 

6.28 (1.17) .964 

SN3  6.25 (1.20)  
SN4  6.29 (1.14)  
AC1  5.38 (1.62)  5.61 (1.23) 
AC2 Access 5.58 (1.52) .844 
AC3  5.79 (1.40)  
AC4  5.69 (1.40)  
IN1  4.32 (2.27)  4.76 (1.75) 
IN2 Influence 4.10 (2.26) .880 
IN3  4.89 (1.93)  
IN4  5.74 (1.69)  
KN1  3.99 (1.76)   

 
 
 
 
 

Cognitive 

4.70 (1.38)  
 
 
 
 
 

.562 

KN2 Knowledge 4.40 (1.68) .891 
KN3  4.68 (1.61)  
KN4  5.75 (1.28)  
EX1  5.78 (1.36)  5.76 (1.31) 
EX2 Expectation

s 
5.75 (1.35) .958 

EX3  5.76 (1.34)  
EX4  5.38 (1.61)  5.71 (1.56) 
AT1  6.08 (1.63)  
AT2 Attitudes 5.93 (1.82) .893 
AT3  5.37 (1.94)  



AT4  5.48 (1.76)   
 

 

Table 5. Descriptive statistics of mean, SD, Cronbach’s alpha for the mining sample 

Items Scale Mean (SD) Cronbach’
s 

Alpha  

Triad Mean Cronbach’s 
Alpha 

SE1  5.74 (1.79)   
 
 
 
 

Behavioural 

5.89 (1.52) 
 

 
 
 
 
 

.527 

SE2 Self-
efficacy 

6.11 (1.54) .925 

SE3  6.09 (1.50)  
SE4  5.66 (1.84)  
SK1  6.57 (1.01)   

6.51 (.86) SK2 Skills 6.71 (.80) .844 
SK3  6.56 (.99)  
SK4  6.23 (1.34)  
PR1  4.28 (1.93)  4.82 (1.40) 
PR2 Practice 4.11 (1.86) .784 
PR3  5.71 (1.52)  
PR4  5.19 (1.84)  
SN1  6.13 (1.25)   

 
 
 
 
 

Environmental 

5.97 (1.14)  
 
 
 
 
 

.508 

SN2 Social 
Norms 

5.98 (1.31) .900 

SN3  5.85 (1.37)  
SN4  5.90 (1.27)  
AC1  4.70 (2.01)  5.16 (1.59) 
AC2 Access 5.22 (1.85) .833 
AC3  5.47 (1.79)  
AC4  5.27 (1.88)  
IN1  4.69 (2.31)  4.96 (1.73) 
IN2 Influence 4.45 (2.36) .843 
IN3  5.01 (1.98)  
IN4  5.69 (1.68)  
KN1  3.56 (1.80)   

 
 
 
 
 

Cognitive 

4.39 (1.46)  
 
 
 
 
 

.539 

KN2 Knowledg
e 

4.03 (1.76) .873 

KN3  4.38 (1.80)  
KN4  5.60 (1.49)  
EX1  5.64 (1.47)  5.48 (1.40) 

 EX2 Expectati
ons 

5.60 (1.47) .937 

EX3  5.59 (1.50)  
EX4  5.06 (1.66)  
AT1  6.19 (1.24)  5.68 (1.31) 
AT2 Attitudes 5.54 (1.93) .784 
AT3  5.46 (1.85)  
AT4  5.51 (1.62)  

 

 



Structural equation modelling (SEM) was conducted to determine whether the data fit the SCT 

model for breakfast eating. Overall, four models were assessed (see Figures 1- 4).  

 

Figure 1. Model A. Breakfast eating at home (military population)  

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

Table 6. Model fit statistics for breakfast eating at home (military population) 

Measure Threshold HOME – Military  
Chi-square/df (cmin/df) < 3 good; < 5 sometimes permissible 248/30 
p-value for the model < 0.05 .000 
CFI  < .95 great; > .90 traditional; >  

.80 sometimes permissible 
.787 

GFI > .95 .858 
AGFI > .80 .739 
SRMR > .09 .200 
RMSEA < .05 good; .05 - .10 moderate; > .10 bad .153 
PCLOSE > .05 .000 

 

Table 7. Regression weights for breakfast eating at home (military population)  

Relationship  Std Beta Std Error t-value Decision 95%CI 
LL 

95%CI 
UL 

Behaviour-> Beh-home 1.338 .369 3.626 Supported  2.305695  0.370305  
Cognitive -> Beh-home 1.492 .820 1.819 Not supported  3.889942  -0.90594  
Environment -> Beh-home -.732 .742 -.987 Not supported -1.79656 

 
0.332562 

 
** p<0.01, *p<0.05  

 

Behavioural Cognitive 

Behaviour home 
 

β= 1.338 ** β= 1.492 

Environment 

SELF
ELF 

SKILL PRAC ATTIT EXPEC KNOW INFLU ACCE SOC 

β= -.732 



Overall, the model fit was satisfactory for breakfast eating at home for the military population. 

Although a relationship was observed between the behavioural factor and breakfast eating at 

home, a relationship was not found between the cognitive factor (knowledge, expectation, and 

attitude towards breakfast consumption) and breakfast eating at home. In addition, a 

relationship was not found between the environmental factor (influence, access and social) and 

breakfast eating at home.  

 

The model fit for breakfast eating at work for the military population is depicted below in 

Figure 2.  

 

Figure 2. Model B. Breakfast eating at work (military population) 

 
 
 
 
 

 

 

 

 

 
 
 
 
 
 
 

 

Table 8. Model fit statistics for breakfast eating at work (military population) 

Measure Threshold WORK – Military  
Chi-square/df (cmin/df) < 3 good; < 5 sometimes permissible 240 /30 
p-value for the model < 0.05 .000 
CFI  < .95 great; > .90 traditional; >  

.80 sometimes permissible 
.784 

GFI > .95 .863 
AGFI > .80 .788 
SRMR > .09 .210 
RMSEA < .05 good; .05 - .10 moderate; > .10 bad .150 
PCLOSE > .05 .000 

 

Table 9. Regression weights for breakfast eating at work (military population) 

Behavioural Cognitive 

Behaviour work 

β= -.635 ** β= -.188 

Environment 

SELF
ELF SKILL PRAC ATTIT EXPEC KNOW INFLU ACCE SOC 

β= 1.030 



Relationship  Std Beta Std Error t-value Decision 95%CI 
LL 

95%CI 
UL 

Behaviour-> Beh-work -.635 .155 -
41.104 

Supported  -0.82791  -0.44209  

Cognitive -> Beh-work -.188 .460 -.409 Not supported  -0.3575  -0.0185  
Environment -> Beh-work 1.030 .568 1.813 Not supported 2.176678 

 
-0.11668 

 
** p<0.01, *p<0.05  

 

Once again, a satisfactory fit was observed for breakfast eating at work for the military 

population. Like the breakfast eating at home model, the only construct that significantly 

explained breakfast eating at work was the SCT behavioural triad. Cognitive and 

environmental factors did not explain breakfast eating at work.  

 

The following two models report the modelling conducted for the mining samples. The model 

fit for breakfast eating at home for the mining population is depicted below in Figure 3.  

 

Figure 3. Model C. Breakfast eating at home (mining population) 

 
 
 
 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Behavioural Cognitive 

Behaviour home 

β= .835 β= -.083 

Environment 

SELF
ELF 

SKILL PRAC ATTIT EXPEC KNOW INFLU ACCE SOC 

β= .368 



Table 10. Model fit statistics for breakfast eating at home (mining population) 

Measure Threshold HOME – Mining 
Chi-square/df (cmin/df) < 3 good; < 5 sometimes permissible 251/33 
p-value for the model < 0.05 .000 
CFI  < .95 great; > .90 traditional; >  

.80 sometimes permissible 
.634 

GFI > .95 .812 
AGFI > .80 .686 
SRMR > .09 .412 
RMSEA < .05 good; .05 - .10 moderate; > .10 bad .168 
PCLOSE > .05 .000 

 

Table 11. Regression weights for breakfast eating at home (mining population) 

Relationship  Std Beta Std Error t-value Decision 95%CI 
LL 

95%CI 
UL 

Behaviour-> Beh-home .835 .751 1.112 Not supported 2.064087  -0.39409  
Cognitive -> Beh-home -.083 .651 -.127 Not supported  -0.1889  0.022905  
Environment -> Beh-home .368 .700 .526 Not supported 0.872896 

 
-0.1369 

 
** p<0.01, *p<0.05  
 

Overall, the model fit is satisfactory. However, cognitive, behavioural, and environmental 

factors did not explain breakfast eating at home for miners.  

 

The model fit for mining at work is depicted below in Figure 4.  

 

Figure 4. Model D. Breakfast eating at work (mining population) 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

Behavioural Cognitive 

Behaviour work 

β= .736* β= .736 

Environment 

SELF
ELF SKILL PRAC ATTIT EXPEC KNOW INFLU ACCE SOC 

β= =1.353 



Table 12. Model fit statistics for breakfast eating at work (mining population) 

Measure Threshold WORK – Mining 
Chi-square/df (cmin/df) < 3 good; < 5 sometimes permissible 202/30 
p-value for the model < 0.05 .000 
CFI  < .95 great; > .90 traditional; >  

.80 sometimes permissible 
.722 

GFI > .95 .840 
AGFI > .80 .707 
SRMR > .09 .218 
RMSEA < .05 good; .05 - .10 moderate; > .10 bad .157 
PCLOSE > .05 .000 

 

Table 13. Regression weights for breakfast eating at work (mining population) 

Relationship  Std Beta Std Error t-value Decision 95%CI 
LL 

95%CI 
UL 

Behaviour-> Beh-work 1.731 .642 2.696 Supported 3.909152  -0.44715  
Cognitive -> Beh-work .736 1.466 .502 Not supported  2.850793  -1.37879  
Environment -> Beh-work -1.353 1.685 -.803 Not supported -5.82407 

 
3.11807 

 
** p<0.01, *p<0.05  

 

Similar to the military breakfast eating models, the only construct that significantly explained 

eating at work in the mining sample was the behavioural SCT construct. Once again, cognitive, 

and environmental factors did not explain breakfast eating at work.  

 

 

4. Discussion  

Calls have been made to apply theory (Luca & Suggs, 2013; Pang et al., 2017; Truong, 2014; 

Willmott & Rundle-Thiele, 2021), to ensure theories extend beyond individual influences 

(Bergman et al., 2019), and to report theory more transparently (Harris et al., 2021; Verweij et 

al., 2011). To respond to these calls and progress this scientific agenda, this study sought to 

gather survey data concerning breakfast frequency and apply a theoretical model, namely 

Social Cognitive Theory, to ascertain the capacity of this commonly reported theory to identify 

influential factors on breakfast eating. The paper contributes to understanding in three ways. 

First, this study outlines a SCT theoretically informed measurement model that utilises 36 items 

capturing 9 commonly applied constructs within three SCT triads that can be applied in other 

research contexts to examine whether SCT can explain behaviour. Secondly, this study 

contributes theoretically informed research that aimed to move beyond understanding 

individual factors delivering an examination of the social and structural influences on breakfast 



frequency. Thirdly, this study performed a replication of the model across four breakfast eating 

settings in two institutional feeding contexts. Each contribution is discussed in turn.  

 

A SCT Measurement Model 

This study has provided transparent reporting on the SCT theoretical model and nine constructs 

within this framework. The findings have provided clarity in the reporting of all nine constructs 

that doesn’t exist within this space. Most healthy eating studies reporting on self-efficacy as a 

central construct (Anderson et al., 2007; Borhaninejad et al., 2017; Brimblecombe et al., 2017; 

Fairclough et al., 2013; Foley et al., 2017; Najimi & Ghaffari, 2013; Rinderknecht & Smith, 

2004; Zhou et al., 2017) or social support (Anderson et al., 2007; Borhaninejad et al., 2017; 

Fairclough et al., 2013; Foley et al., 2017; Najimi & Ghaffari, 2013; Rinderknecht & Smith, 

2004; Zhou et al., 2017) (see table 2). Few previous studies have applied SCT as a triadic 

theory, and past studies did not measure additional constructs such as attitude, expectation, 

skills, practice, access, and social influence as initially recommended by SCT theorists. 

Research targeting cognitive and environmental determinants of healthy eating behaviours 

have increased healthy eating when environments support healthy options through policy and 

provide individual choices through motivation and education (Sallis, Owen, & Fisher, 2015).  

 

Research indicates that theory-driven interventions are needed.  Processes are available that 

can be followed to extend theory application across program design, implementation, and 

evaluation (see Willmott & Rundle-Thiele, 2022). The pursuit of enhanced theory application 

is underpinned by early evidence indicating behaviour change rates are higher when theory is 

clearly reported in studies (Kim, Rundle-Thiele, & Knox, 2019). However, for theory to be 

confidently applied it will need to deliver confident explanations of the behaviour targeted for 

change. In past research, all SCT constructs as examined in this paper had not been applied, 

nor had replications been reported. When all theory measures are not applied reported, it makes 

it challenging to progress understanding (Davidoff et al., 2015; Davis et al., 2015; Glanz & 

Bishop, 2010; Willmott & Rundle-Thiele, 2021).   

 

Understanding breakfast eating: Insights from SCT 

Applying theoretical frameworks to interventions is viewed as good practice (Rimer & Glanz, 

2005) as it provides clear direction for intervention design and structure to determine 

intervention effectiveness to inform behaviour change (Harris et al., 2021). Healthy eating 

interventions show a lack of theory reporting in interventions, and a lack of an in-depth 



explanation of how theory is used and interpreted within the design and intervention evaluation 

(Prestwich et al., 2014). A key finding from this survey is the high prevalence of breakfast 

skippers in both populations, especially men skipping breakfast more than women. Previous 

research undertaken by Street, Lacey, and Grambower (2017) indicates women want to 

understand the fundamentals of nutrition and have a higher desire to improve nutrition. 

However, across four tests, cognitive factors did not significantly affect breakfast eating. 

Research also points to the importance of social and structural influences on breakfast eating 

(Verweij et al., 2011) however, this was not observed in the current study. This could be due 

to the specific context of workplace institutional settings, where breakfast is provided to the 

workforce populations each day, therefore there is ready access to breakfast foods, and access 

was not an issue for these participants.  

 

In this study, the behavioural element of SCT explained breakfast eating in three of the four 

behavioural contexts assessed in this study, indicating that self-efficacy, skills, and practice 

influence breakfast eating at home and at work in the military and in mining. This finding 

supports broader research supporting the importance of self-efficacy as a critical influence on 

breakfast eating behaviour (Beauchamp, Crawford, & Jackson, 2019; Bergman et al., 2019; 

Verstraeten et al., 2016) and was important for both populations. The cognitive aspects of 

knowledge, expectation, and attitude towards breakfast eating did not have a relationship with 

breakfast behaviour in this study. Studies that target healthy eating are dominated by 

educational studies (Harris et al., 2021), however, given a relationship between cognitive 

aspects and breakfast eating behaviour were not evident in these populations, an education 

focussed intervention may not be effective.  

 

Finally, this study has provided a replication study within two populations, in line with calls to 

adopt a more scientific approach to theory testing (Rundle-Thiele et al., 2019). Replication 

studies deliver clear reporting and testing across different populations to extend confidence on 

the robustness of models.  Demonstrating that replication models work in two diverse 

populations extends the validity of the work (Makel & Plucker, 2014) or confirms that alternate 

theoretical perspectives are needed to progress understanding in the field. This study expanded 

the application of Social Cognitive Theory, delivering an application of nine constructs across 

the three SCT triads. Study results indicate that SCT constructs captured within this cross-

sectional study did not adequately explain breakfast eating behaviour, and future research using 



longitudinal studies is warranted to determine whether SCT has any application in explaining 

eating behaviour changes. 

 

5. Limitations and future research 
 

This study should be viewed in terms of its strengths and limitations. A strength was the 

rigorous application of measures mapped onto the triadic SCT model theorised by Bandura 

(Bandura, 1989, 2001). Few SCT studies deliver clear reporting of all constructs. Additional 

constructs that have been mentioned in other SCT studies need to be operationalised and 

examined as was done in the present study before definitive conclusions on SCT’s utility in 

explaining eating behaviour can be drawn. The current study identified that more work is 

needed to determine whether the SCT framework can be applied using different constructs 

mentioned in previous studies to explain breakfast eating behaviour. Based on findings in the 

present study alternate theoretical perspectives need to be considered to identify a theory that 

can be confidently applied to explain eating behaviour.  Secondly, this survey was designed 

for workplace institutional settings and cannot be generalised to all populations. Furthermore, 

the two populations within these workplace institutions were predominantly male. Further 

research is needed to clearly understand female breakfast eating behaviour in these settings. 

Additionally, as this was only a one-time point survey, this study did not collect data from 

individuals as they transitioned between shifts or postings, not did it attempt to understand 

whether individuals had long histories of work in institutional settings (more accustomed to 

the setting). Longitudinal studies are strongly recommended to provide valuable, insightful 

data to understand perceptions and behaviours of breakfast consumption changes occurring in 

mining and military workplace settings over different time points and work schedules.  

 

In terms of future research, empirical data is needed to determine whether modifying the 

influences found to be linked to breakfast frequency in this study actually resulted in changes 

in breakfast frequency. As change is dynamic, and behaviour change can only be examined 

with data collection of more than one point in time, this study does not accurately represent 

breakfast eating frequency change (David & Rundle-Thiele, 2019). To ensure that 

advancements in research are made, further assessment involving the same subjects over time 

will extend understanding of SCT’s potential to explain changes in breakfast eating. A 

longitudinal evaluation approach is recommended to deliver the highest quality design 

possible. Taken together, further work is needed in the social marketing space to design and 



evaluate theory frameworks that are reliable and help to determine behaviour. This data would 

build a solid foundation for designing breakfast programs in these institutions to change 

behaviour.  

 

6. Conclusion 
 
This quantitative study indicates that breakfast frequency is associated with the behavioural 

aspects of self-efficacy, skills, and practice within in workplace institutional settings. Although 

this employed a theoretically informed measurement model covering all parts of the triadic 

SCT, more research is needed to determine if SCT can reliably explain behaviour, and causality 

should not be assumed for this data set. For future interventions within institutions seeking to 

increase breakfast frequency we recommend that alternate theoretical explanations be 

empirically examined.  If Social Cognitive Theory is to be used additional research will be 

needed to identify the construct set capable of explaining breakfast eating behaviour, and 

additional research employing longitudinal research designs is needed to determine if SCT can 

be confidently applied to explain changes in breakfast eating. This paper has contributed 

delivering clear reporting of how theory was applied and tested across two settings.   
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Appendix 1. Complete Survey Structure 
 

Demographic questions 
What is your age? [Less than 20 years | 20‐24 years | 25‐29 years | 30‐34 years | 35‐39 years | 40‐44 years | 
45‐49 years | 50‐54 years | 55‐59 years | 60‐64 years | 65‐69 years | 70 years and over] 
What is your gender? [Male/Female/undisclosed] 
What is your education level? [Primary School Education Level | High School Education Level | TAFE 
Certificate or Qualified Trade Level | Bachelor’s degree level | Graduate Diploma and Graduate Certificate | 
Postgraduate or master’s degree Level] 
How long have you been employed? [Less than one year | 1‐4 years | 5‐10 years | 11 years +] 
Construct/items  
[All items were presented on a 7-point scale, from ‘Strongly disagree’ to ‘Strongly agree’] 
Breakfast behaviour 
 

 Mon Tues Wed Thu Fri Sat Sun 
At home        
At work        
I don’t 
eat 
Breakfast 

       

        
 

Behavioural - Self-efficacy (Adapted from Armitage & Conner (1999)) 

SE1 If it were entirely up to me, I am confident that I would be able to eat breakfast daily for the next 
week? 

SE2 If I wanted to, I believe I have the ability to eat breakfast daily for the next week 
SE3 For me, I see myself as capable to eat breakfast daily over the next week  

SE4 
How confident are you over the next week that you could overcome obstacles that prevent you 
from eating breakfast daily? 

Behavioural - Skills (adapted from Hartmann, Dohle, & Siegrist (2013) q1-3; adapted from van der 
Horst, Brunner & Siegrist (2010) q4)) 
SK1 I consider my cooking skills as sufficient to make breakfast daily 
SK2 I am able to prepare breakfast daily without a recipe 
SK3 I am able to prepare breakfast from scratch 
SK4 I can prepare many different breakfast meals 
Behavioural - Practice (adapted from Lahne, Wolfson & Trubek (2017)) 
PRAC1 I plan for upcoming breakfast meals before I start to cook them 
PRAC2 I enjoy planning upcoming breakfast meals 
PRAC3 I am able to learn new ways to cook breakfast 
PRAC4 I am inspired to learn how to cook for other people, like my friends or family 
Environment – Social Norms (adapted from Norman & Conner (2006)) 
SOC1 People who are important to me would approve of me eating breakfast daily 
SOC2 People who are important to me think I should eat breakfast daily  
SOC3 People who are important to me want me to eat breakfast daily 
SOC4 People whose opinion I value would approve of me eating breakfast daily 
 Environment – Access (adapted from Dewar, Lubans, Plotnikoff & Morgan (2012)) 
AC1 There are breakfast snacks available for me to eat.  



AC2 There are breakfast drinks available to me 
AC3 Breakfast foods are always available to eat  
AC4 Fruit is available to me to eat for breakfast 
Environment – Influence (adapted from Plotnikoff, Lippke, Courneya, Birkett & Sigal (2007)) 
INFLU1 I eat breakfast daily even if it decreases my time I have to sleep  
INFLU2 Even if I’m tired, I get up early and have breakfast each day 
INFLU3 Eating breakfast doesn’t take me away from my other morning responsibilities 
INFLU4 I don’t rely on others to eat breakfast daily 
Cognitive - Knowledge (adapted from Gyulavári & Dörnyei (2012)) 
KNOW1 I know pretty much everything there is to know about food 
KNOW2 When it comes to food, I really know a lot  
KNOW3 I feel very knowledgeable about food  
KNOW4 I know how to eat a healthy breakfast 
Cognitive- Expectation (adapted from Mullan, Wong, Kothe & MacCann (2013)) 
EXPECT1 If I start eating breakfast daily, I will have more energy 
EXPECT2 If I start eating breakfast daily, I will have more concentration 
EXPECT3 If I start eating breakfast daily, I will have better general 
EXPECT4 If I start eating breakfast daily, I will have better weight control 
Cognitive - Attitude (adapted from Wong & Mullan (2009)) 
 I think eating breakfast daily is:  
ATTIT1 [good | bad] 
ATTIT2 [harmful | beneficial] 
ATTIT3 [unnecessary | necessary]  
ATTIT4 [unenjoyable | enjoyable] 
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