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Social-cognitive effects of weight loss maintenance 

Abstract 1 

Objectives: To examine the effect of a gender-tailored, Social Cognitive Theory (SCT)-based 2 

weight loss maintenance (WLM) intervention on men’s: (i) cognitions, (ii) moderate-to-3 

vigorous physical activity (MVPA), and (iii) energy-dense, nutrient-poor (discretionary) food 4 

intake, 12 months after completing a weight loss program. Design: A two-phase, assessor-5 

blinded, randomised controlled trial. Methods: Ninety-two overweight/obese men (mean 6 

(SD) age: 49.2 years (10.1), BMI: 30.7 (3.3) kg/m
2
) who lost at least 4 kg after receiving the 7 

3-month SCT-based SHED-IT Weight Loss Program were randomly allocated to receive: (i) 8 

the SCT-based SHED-IT WLM Program, or (ii) no additional resources (self-help control 9 

group). The 6-month gender-tailored SHED-IT WLM Program included no personalised 10 

contact, and operationalised SCT behaviour change principles to assist men to increase 11 

MVPA and decrease discretionary food consumption after initial weight loss. After 12 

randomisation (baseline), men were re-assessed at 6 months (post-test) and 12 months (6-13 

month follow-up). SCT cognitions (e.g. self-efficacy, goal setting), MVPA, and discretionary 14 

food consumption were assessed with validated measures. Results: Following significant 15 

improvements in cognitions, MVPA and discretionary food consumption during the weight 16 

loss phase, intention-to-treat, linear mixed models revealed no significant group-by-time 17 

differences in cognitions or behaviours during the WLM phase. Initial improvements in 18 

MVPA and some cognitions (e.g. goal setting, planning, social support) were largely 19 

maintained by both groups at the end of the study. Dietary effects were not as strongly 20 

maintained, with the intervention and control groups maintaining 57% and 75% of the Phase 21 

I improvements in discretionary food intake, respectively. Conclusions: An additional SCT-22 

based WLM program did not elicit further improvements over a self-help control in the 23 

cognitions or behaviours for MVPA or discretionary food intake of men who had lost weight 24 

with a SCT-based weight loss program.25 



Social-cognitive effects of weight loss maintenance 

Rising male obesity rates are an international health concern (Ng et al., 2014). Between 1980 1 

and 2013, the global prevalence of overweight and obesity in adult men increased from 29% 2 

to 37% (Ng et al., 2014). Although men have traditionally been under-represented in 3 

experimental weight loss research (Pagoto et al., 2012; Young, Morgan, Plotnikoff, Callister, 4 

& Collins, 2012), the field has progressed considerably in recent years with several 5 

methodologically rigorous male-only randomised controlled trials (RCTs) providing 6 

important insights of how best to engage and assist men to achieve clinically meaningful 7 

weight loss (Hunt et al., 2014; Morgan, Collins, et al., 2014; Patrick et al., 2011). However, 8 

weight regain after weight loss remains a major public health and research challenge. Indeed, 9 

systematic reviews show that approximately 50% of lost weight is regained in the first year 10 

after treatment alone (J. W. Anderson, Konz, Frederich, & Wood, 2001; Barte et al., 2010). 11 

To address this problem, researchers are now testing weight loss maintenance (WLM) 12 

interventions, where participants are taught additional skills or provided with additional 13 

support in an attempt to reduce weight regain. In a recent meta-analytic review, Dombrowski 14 

and colleagues determined that participants who received a WLM program regained 1.6 kg 15 

less than controls on average in the 12 months after weight loss (Dombrowski, Knittle, 16 

Avenell, Araújo-Soares, & Sniehotta, 2014). However, in a review of dietary approaches to 17 

WLM, Collins and colleagues reported that only 14/56 studies reported significant 18 

intervention effects (Collins, Neve, et al., 2013), suggesting the field is still in its infancy. 19 

Notably, as men were under-represented in both of these WLM reviews, little is known about 20 

how to assist men achieve long-term success (Collins, Neve, et al., 2013; Dombrowski et al., 21 

2014). This provides a strong rationale for the development and assessment of WLM 22 

programs that specifically target men. 23 

Although genetic and environmental factors are important drivers of weight gain, 24 

cognitive and behavioural factors also play a significant role (National Health and Medical 25 
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Research Council, 2013). In this sense, health psychology can provide an important 1 

contribution to the development of effective weight management interventions (Sniehotta, 2 

Simpson, & Greaves, 2014). For example, systematic examinations of psychological theories 3 

have informed researchers on which cognitive, behavioural, social, and environmental factors 4 

may be most important to target in health-behaviour interventions (Connor & Norman, 2005). 5 

Further, the application of health psychology theory may have particular importance for 6 

WLM interventions, as people rely on effective cognitive strategies and further behavioural 7 

improvements to overcome the powerful physiological responses that influence weight regain 8 

(Sumithran et al., 2011). For example, research suggests that successful weight loss 9 

maintainers perform close to 300 minutes of moderate-to-vigorous physical activity (MVPA) 10 

per week (Catenacci et al., 2011), which is a considerably greater dose than is recommended 11 

for initial weight loss alone (i.e. 150 minutes of moderate-intensity activity per week) 12 

(Donnelly et al., 2009). However, despite these potential applications, most WLM 13 

interventions to date have not been explicitly informed by theory (Dombrowski et al., 2014). 14 

To progress the field, experimental research is needed to: (i) test the assumptions of 15 

behaviour change theories during WLM, and (ii) determine which social and cognitive 16 

determinants can be effectively targeted to increase the longevity of participants’ weight loss 17 

and subsequent health outcomes (Sniehotta et al., 2014). 18 

Bandura’s (1986, 2004) Social Cognitive Theory (SCT) is one such theory, which has 19 

received considerable attention in the literature (Luszczynska & Schwarzer, 2005). The 20 

pivotal construct in SCT is self-efficacy, which represents the belief that one can exercise 21 

control over one’s health habits (Bandura, 2004). In addition to directly influencing 22 

behaviour, self-efficacy is hypothesised to indirectly influence behaviour through interaction 23 

with: (i) outcome expectations (i.e. the perceived benefits and costs of performing a 24 

behaviour), (ii) goals (i.e. intentions and self-regulatory capabilities), and (iii) socio-structural 25 
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barriers and facilitators (e.g. perceived environment, social support) (Bandura, 1986, 2004). 1 

Notably, SCT has shown good utility for understanding and predicting physical 2 

activity (Young, Plotnikoff, Collins, Callister, & Morgan, 2014) and healthy eating (e.g. (E. 3 

S. Anderson, Winett, & Wojcik, 2000)), which are the two key behaviours associated with 4 

weight management. Indeed, SCT has informed the development of several successful weight 5 

loss programs in recent years (e.g. (Anderson-Bill, Winett, Wojcik, & Winett, 2011; Morgan 6 

et al., 2010)). Although these factors also indicate that SCT may also be a useful theory to 7 

inform WLM interventions, this has yet to be confirmed, given the dearth of theory-based 8 

research in the field (Sniehotta et al., 2014). Indeed, to the authors’ knowledge, no RCTs in 9 

men have tested the effectiveness of a WLM intervention that operationalises the core SCT 10 

behaviour change constructs or reported the impact of the intervention on these constructs. 11 

The SHED-IT Weight Loss Maintenance Trial was conducted to investigate the utility 12 

of a gender-tailored, SCT-based WLM program for men. Although the core focus of the trial 13 

was on the maintenance of weight loss, and the anthropometric and physiological outcomes 14 

of this RCT are reported elsewhere (Morgan, Young, Collins, Plotnikoff, & Callister, under 15 

review), the aim of the current exploratory analysis was to examine the program’s effect on 16 

men’s physical activity and dietary cognitions and behaviours in the 12 months after initial 17 

weight loss. Compared to the self-help control group, it was hypothesised that men who 18 

received the SHED-IT WLM Program would demonstrate: i) significantly greater 19 

improvements in cognitions and behaviour relating to MVPA, and ii) significantly greater 20 

improvements in cognitions and behaviour relating to energy-dense, nutrient-poor 21 

‘discretionary’ food during the WLM phase. 22 

Methods 23 

Study design 24 

This investigation presents a secondary analysis of data from the SHED-IT Weight Loss 25 



Social-cognitive effects of weight loss maintenance 

Maintenance Trial (Young, Collins, et al., 2014). The study was a two-phase, parallel group 1 

RCT (allocation ratio 1:1) that tested the effectiveness of the SHED-IT WLM Program to 2 

prevent weight regain in a sample of men who had previously lost weight (Figure 1). As 3 

noted above, the primary aim of this investigation was to examine the effect of the program 4 

on men’s MVPA and discretionary food cognitions and behaviours. The study was granted 5 

institutional ethics approval, was prospectively registered with the Australia New Zealand 6 

Clinical Trials Registry (ACTRN12612000749808), and adhered to the guidelines provided 7 

in the Consolidated Statement of Reporting Trials (CONSORT). Extensive details on the 8 

study methods (Young, Collins, et al., 2014) and primary outcomes (Morgan et al., under 9 

review) are reported elsewhere. 10 

Participants 11 

Briefly, 209 overweight and obese men (18-65 years, BMI 25-40 kg/m
2
) were recruited from 12 

the Hunter Region of New South Wales, Australia. Men were eligible for Phase I (i.e. the 13 

weight loss phase) if they: were aged 18-65 years, had a BMI 25-40 kg/m
2
, had access to the 14 

internet and a mobile phone, were not currently taking medication to lose or gain weight, did 15 

not have diabetes requiring insulin treatment, and had not experienced recent weight loss (i.e. 16 

5% of bodyweight in previous 6 months). Men were eligible for Phase II (i.e. the WLM RCT) 17 

if they had lost at least 4 kg during Phase I. All men provided written informed consent prior 18 

to enrolment (Young, Collins, et al., 2014).  19 

Phase I: Weight loss 20 

In Phase I, 209 overweight and obese men were provided with the 3-month SHED-IT Weight 21 

Loss Program, which was previously tested in both an efficacy trial (Morgan, Lubans, 22 

Collins, Warren, & Callister, 2009; Morgan, Lubans, Collins, Warren, & Callister, 2011) and 23 

an effectiveness trial (Morgan et al., 2013; Young et al., in press). Briefly, the program 24 

includes: i) The ‘SHED-IT Weight Loss DVD for Men’, (ii) The ‘SHED-IT Weight Loss 25 
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Handbook for Men’, (iii) The ‘SHED-IT Weight Loss Log Book for Men’, (iv) weekly SCT-1 

based texts to reinforce program messages, and (v) weight loss tools including a pedometer 2 

and a tape measure. Men are also encouraged to self-monitor their food intake and physical 3 

activity, using either the CalorieKing™ website or MyFitnessPal™ mobile phone app, to 4 

create a 2000kJ deficit on most days. 5 

Phase II: Weight loss maintenance RCT 6 

After 3 months, 92 men who had lost at least 4 kg during Phase I and were willing to 7 

participate in Phase II (i.e., the WLM RCT) were randomly allocated to: i) a WLM group, 8 

who received the SHED-IT WLM Program, or ii) a self-help control group, who received no 9 

additional support or resources.  10 

The aim of the SHED-IT WLM Program was to provide evidence-based WLM 11 

recommendations in a style that was engaging and appealing to men. The program included 12 

the following components: (i) the ‘SHED-IT WLM Handbook for Men’, (ii) the ‘SHED-IT 13 

WLM Log Book for Men’ (iii) weekly SCT-based emails, which included video messages 14 

from two study researchers (PJM and MDY), (iv) SCT-based bi-weekly text messages, (v) 15 

the ‘SHED-IT Resistance Training Handbook for Men’, and (vi) a portable resistance training 16 

device (Gymstick
TM

) and a pedometer (Digiwalker SW200). Men were encouraged to 17 

continue use the CalorieKing
TM

 website or MyFitnessPal
TM

 app as needed.  18 

Program scalability and theoretical framework  19 

To maximise scalability, neither program included any personal contact (e.g. face-to-face or 20 

group support, phone contacts, or exercise sessions) or individually-tailored components. In 21 

essence, the programs were identical for each participant and, aside from standardised text 22 

messages and emails, the men were not offered any additional support between assessments. 23 

This approach is considerably less intensive than previous studies (Dombrowski et al., 2014) 24 

and greatly increases the potential for dissemination. In addition, both programs were 25 
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explicitly informed by Bandura’s SCT, including operationalisation of key SCT constructs, 1 

and designed specifically to appeal to men. Extensive detail on the development, intervention 2 

components, behaviour change techniques, and theoretical mapping of the programs is 3 

available elsewhere (Young, Collins, et al., 2014). 4 

The programs explicitly targeted the core SCT constructs to generate changes in key 5 

weight-related behaviours. For example, as noted above, both included a Log Book where 6 

participants were advised to complete key SCT tasks. With reference to the latest behaviour 7 

change technique taxonomy (Michie et al., 2013), these tasks included setting graded tasks, 8 

goal setting (behaviour and outcome), planning social support, prompting self-monitoring 9 

(behaviour and outcome), and providing rewards contingent on successful behaviour. 10 

Although participants were encouraged to focus on any physical activity or dietary 11 

behaviours during the weight loss phase, the SHED-IT WLM Program explicitly focused on 12 

two recommendations which have been linked to successful WLM in the literature: (i) 13 

increasing structured MVPA after weight loss to at least 300 minutes of MVPA per week 14 

(Catenacci et al., 2011) and (ii) reducing consumption of discretionary foods (Wing & 15 

Phelan, 2005).  16 

The gender tailoring process was guided by the men’s health literature (e.g. (Gough & 17 

Conner, 2006; Smith, Braunack-Mayer, Wittert, & Warin, 2008)) and incorporated data from 18 

the qualitative (Morgan, Warren, Lubans, Collins, & Callister, 2011) and quantitative 19 

(Morgan, Scott, et al., 2014) process evaluations of previous SHED-IT weight loss trials. 20 

Consistent with the SHED-IT Weight Loss Program, gender-tailoring was applied to both 21 

surface-structure components (e.g., pictures of men, male health statistics) and deep-structure 22 

components, which appeal to men’s health values (e.g. a frank approach, thoughtful use of 23 

humour, scientific legitimacy) (Resnicow, Baranowski, Ahluwalia, & Braithwaite, 1999). 24 

Data collection and measures 25 
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Trained, blinded assessors conducted all assessments at the (University removed for blind 1 

review)’s Human Performance Laboratory. Before entering the laboratory, all participants 2 

were greeted by a member of the research team who answered any questions and reminded 3 

them not to reveal any information about their group assignment to the assessors. 4 

Assessments were held at ‘study entry’ (i.e. the start of Phase I; August 2012), ‘baseline’ (i.e. 5 

the start of Phase II [WLM RCT]; November 2012), ‘6 months’ (post-test; May 2013) and 6 

‘12 months’ (6-month follow-up; November 2013). 7 

Validated scales were used to assess the behaviour change cognitions described in 8 

Bandura’s SCT (e.g. self-efficacy). Validation data and references are located in Table 1 9 

(physical activity scales) and Table 2 (discretionary food scales). Before completing the 10 

physical activity scales, men were asked to read the study definition of ‘regular physical 11 

activity’ (i.e. ‘at least 60 min of physical activity (at a moderate intensity or greater) on 5 or 12 

more days each week’). Similarly, before completing the ‘discretionary food’ scales, men 13 

were provided with a reference card containing definitions of ‘healthy foods’ and 14 

‘discretionary foods’ adapted from the Australian Guide to Healthy Eating (Department of 15 

Health and Ageing, 2013). These cards also contained pictures of commonly consumed 16 

discretionary foods reported by Australian men in previous weight loss studies (e.g. pizza, 17 

potato chips, ice-cream) (Blomfield et al., 2014; Collins, Morgan, Warren, Lubans, & 18 

Callister, 2011). 19 

[Approximate location for Table 1 and Table 2] 20 

Time spent in MVPA was assessed with a slightly modified version of the validated 21 

Godin Leisure Time Exercise Questionnaire (GLTEQ) (Godin & Shephard, 1985). As in the 22 

original GLTEQ, men reported the number of times/week they engaged in moderate or 23 

vigorous physical activity for at least 10 minutes in the previous month. In the current 24 

version, participants also estimated the average session duration for each category. These 25 
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‘frequency’ and ‘duration’ categories were then multiplied within each category and summed 1 

to provide a measure of weekly MVPA minutes (Plotnikoff et al., 2006). This adapted 2 

measure has demonstrated good sensitivity to change in previous weight loss research with 3 

men (Morgan, Collins, et al., 2011). Total energy from discretionary foods was assessed 4 

using the Australian Eating Survey (AES), which is a validated 120-item food frequency 5 

questionnaire (Collins, Watson, et al., 2013). Weight was measured in light clothing, without 6 

shoes on a digital scale to 0.01 kg (CH-150kp, A&D Mercury Pty Ltd., Australia). 7 

Statistical analysis 8 

Phase I changes were assessed using paired-samples t-tests. For the WLM RCT data, linear 9 

mixed models were used to assess MVPA, discretionary food consumption and all SCT 10 

cognitions for the impact of treatment (i.e. WLM intervention vs. self-help control), time (i.e. 11 

‘baseline’, ‘6 months’, and ‘12 months’), and the treatment by time interaction. Linear mixed 12 

models are recommended for analysing experimental data as they are robust to the biases of 13 

missing data and model missing responses in the results, consistent with an intention-to-treat 14 

approach (White, Carpenter, & Horton, 2012). Age, socio-economic status, BMI, and Phase I 15 

change score were examined as covariates and adjusted for where significant. If a covariate 16 

was significant, two-way interactions with treatment and time also examined and significant 17 

effects were also added to the model. For the RCT results, a Bonferroni correction was 18 

applied to adjust for the multiple comparisons. Cohen’s d effect sizes were calculated as the 19 

mean difference between groups divided by the pooled standard deviation of the outcome at 20 

baseline (d = M1–M2/SDpooled). Effect sizes were interpreted as small (0.2-0.4), medium (0.5-21 

0.7) and large (>0.8) (Cohen, 1988). 22 

Sample size 23 

The primary WLM study (Morgan et al., under review) was powered to detect a between-24 

group difference of 3 kg (SD 4 kg) in weight regain during the RCT (i.e. Phase II). Assuming 25 
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a 25% attrition rate during Phase II, the study required 39 men to be randomised into each 1 

group for 80% power to detect a 3 kg difference in weight regain at 12 months (p=0.05, two-2 

sided).  3 

Randomisation and allocation 4 

Participants were randomised at an individual level by an independent statistician who had no 5 

contact with participants during the study. The allocation sequence was generated by a 6 

computer-based random number-producing algorithm in randomly varied block lengths 7 

(stratified by BMI and Phase I weight loss). Information for the two study groups was pre-8 

packed into identical opaque envelopes and ordered according to the randomisation schedule 9 

by a research assistant who was not involved in enrolment, assessment or allocation. Study 10 

participants completed all assessments before meeting with a member of the research team 11 

who was not involved in assessments. The researcher allocated the participant to the next 12 

available position in their stratification category before opening the corresponding envelope 13 

and providing details of the allocated group using a standardised protocol. 14 

Results 15 

As seen in Table 3, randomised men had a mean age of 49.2 years (range, 27-65 years), a 16 

mean weight of 98.3 kg (range, 70.9-138.9). At baseline (i.e. at the conclusion of Phase I), the 17 

men were performing an average of 207 minutes/week of MVPA (SD 147) and consuming an 18 

average of 3215 kJs/day of discretionary food (SD 1981). Phase II retention for the cognitive 19 

and behavioural outcomes was 76% at 6 months and 78% at 12 months (Figure 1). No 20 

significant differences in retention were observed between the intervention and control 21 

groups at 6 months (
2
=1.20, df=1, p=0.27) or 12 months (

2
=0.01, df=1, p=0.91). As 22 

reported elsewhere, intention-to-treat linear mixed models revealed a 1.5 kg mean between-23 

group difference in weight regain at 12 months (95%CI -0.7, 3.7, p=0.18), with the 24 

intervention group regaining 0.6 kg (95%CI -0.9, 2.2) (92% maintenance of Phase I 25 



Social-cognitive effects of weight loss maintenance 

reduction) and the control group regaining 2.1 kg (95%CI 0.5, 3.7) (72% maintenance of 1 

Phase I reduction) (Morgan et al., under review). Tables 4 and 5 present the social cognitive 2 

and behaviours results of the trial for MVPA and discretionary food intake, respectively. 3 

Overall, the SHED-IT WLM Program was well received by the men. At post-test, 4 

93% acknowledged that the program increased their knowledge and skills regarding WLM, 5 

95% reported having a better understanding of what it takes to maintain weight loss and 85% 6 

believed it was a helpful addition to the Phase I SHED-IT Weight Loss Program.  7 

[Approximate location for Table 4 and Table 5] 8 

MVPA outcomes 9 

Phase I changes for MVPA variables 10 

In Phase I, randomised men reported a large increase in goal setting (d=0.93), and a medium 11 

increase in perceived family support (d=0.60). Small increases were also observed in social 12 

support from friends (d=0.36) and planning (d=0.46), but no changes were reported in self-13 

efficacy, outcome expectations, or barriers. A small decrease was identified for behavioural  14 

goal (d=0.39). In addition to these cognition effects, the sample reported a significant, large 15 

mean increase in MVPA of 129.9 minutes/week (p<0.001; d=1.53).  16 

Phase II changes for MVPA variables 17 

No significant group-by-time effects were observed for any MVPA cognitions during the 18 

RCT (Table 4). Similarly, the group-by-time effects for MVPA were not significant at post-19 

test (+27.4 mins/week; 95%CI -39.1, 93.9) or follow-up (-24.9 mins/week; -100.2, 50.4). 20 

Maintenance of Phase I effects for MVPA variables 21 

Table 6 presents a summary of the MVPA cognition effects for both groups from study entry 22 

to baseline (i.e. the start of the RCT; 3 months total) and from study entry to the 12 month 23 

assessment (i.e. the end of the RCT; 15 months total). At 12 months, both the intervention 24 

and control groups had maintained medium-to-large increases in physical activity goal setting 25 
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and small-to-medium increases in planning and social support. Conversely, both study groups 1 

reported medium-to-large decreases in behavioural goal from study entry to 12 months. Aside 2 

from a small reduction in perceived barriers for the intervention group, no clear effects were 3 

observed for self-efficacy, outcome expectations, or barriers from study entry to 12 months. 4 

Phase I increases in MVPA were largely maintained by both groups at 12 months, with the 5 

intervention group reducing MVPA by 16.1 minutes/week from baseline (87% maintenance 6 

of Phase I effect) and the control group increasing by 8.8 minutes/week above baseline levels 7 

(107% maintenance of Phase I effect). 8 

[Approximate location for Table 6] 9 

Discretionary food outcomes  10 

Phase I changes for discretionary food variables 11 

During Phase I, randomised men reported large increases in the use of behavioural strategies 12 

(e.g. goal setting, d=1.30) and social support from friends (d=0.90). In addition, medium 13 

positive effects were observed for self-efficacy (d=0.66), perceived barriers (d=0.65), and 14 

family social support (d=0.56) and small positive effects were observed for perceived 15 

environment and planning. No clear changes were reported for outcome expectations or 16 

social sabotage. In addition, the sample reported a significant, medium-sized mean decrease 17 

in discretionary food intake of 1765 kJ/day (p<0.001; d=0.74). 18 

Phase II changes for discretionary food variables 19 

As seen in Table 5, no significant group-by-time effects were observed for any discretionary 20 

food cognitions during the RCT. Similarly, the group-by-time effects for discretionary food 21 

consumption were not significant at post-test (+115 kJ/day; 95%CI -376, 606) or follow-up 22 

(499 kJ/day; 95% CI -97, 1096).  23 

Maintenance of Phase I effects for discretionary food variables 24 

At 12 months, the intervention and control groups had maintained a number of favourable 25 
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effects from study entry, including medium-to-large effects for behavioural strategies, 1 

medium effects for barriers, and small-to-medium effects for planning and perceived 2 

environment (Table 6). Although no improvements were maintained for outcome 3 

expectations, family support or family sabotage, the groups reported overall small-to-medium 4 

increases in friend support. Initial increases in self-efficacy were maintained in the control 5 

group, but not the intervention group (Table 6). At the conclusion of the RCT, the 6 

intervention group reported a mean increase in discretionary food consumption of 867.9 7 

kJ/day (57% maintenance of Phase I effect) and the control group reported a 368.7 kJ/day 8 

increase (75% maintenance of Phase I effect). 9 

Discussion 10 

The aim of this study was to examine the effect of a gender-tailored, theory-based WLM 11 

intervention on men’s SCT cognitions, MVPA, and discretionary food consumption, 6- and 12 

12 months after successfully losing weight. Initial improvements in MVPA and some 13 

cognitions (e.g. goal setting, planning, social support) were largely maintained by both 14 

groups at the end of the study. Dietary effects were not as strongly maintained, with the 15 

intervention and control groups maintaining 57% and 75% of the Phase I improvements in 16 

discretionary food intake, respectively. The study hypotheses were not supported as no 17 

significant group-by-time effects were observed for cognitions or behaviours during the RCT. 18 

This study demonstrated that, for men who lost weight with the gender-tailored, theory-based 19 

SHED-IT Weight Loss Program, the SHED-IT WLM Program did not provide a significant 20 

additional benefit for MVPA, discretionary food intake, or the SCT cognitions in the 12 21 

months post-weight loss. 22 

In Phase I, men reported a number of improvements in key SCT cognitions for 23 

MVPA including goal setting, planning and social support. Although self-efficacy, outcome 24 

expectations and perceived barriers were unchanged, participants reported a large mean 25 



Social-cognitive effects of weight loss maintenance 

increase in self-reported MVPA by the conclusion of the weight loss phase (+130 1 

minutes/week). Similarly, men reported a number of favourable effects for discretionary food 2 

cognitions, including increases in self-efficacy, planning, use of behavioural strategies, and 3 

perceived social support. Decreases were also observed in perceived barriers and the 4 

availability of various discretionary foods in their environment. Although the intervention 5 

WLM group received an additional program that targeted these cognitions and behaviours, 6 

this was no more effective than receiving the initial SHED-IT Weight Loss Program alone. 7 

These findings may be due to a number of reasons including: (i) study design and the weight 8 

loss program in Phase 1, (ii) choice of behavioural referent and measurement issues, and (iii) 9 

operationalisation of SCT constructs and program adherence. 10 

First, the null findings may be related to the weight loss program used in this trial. 11 

During Phase I, all men were provided with the SHED-IT Weight Loss Program, which was 12 

originally designed as a stand-alone program for men. As such, this program was also 13 

explicitly informed by the behaviour change principles outlined in SCT and focused on 14 

sustainable behaviour change, which may have obscured the effect of the maintenance 15 

program. For example, during Phase I men were encouraged to self-monitor their physical 16 

activity and energy intake, set goals for physical activity and healthy eating, and engage their 17 

family and friends in their weight loss efforts. Of note, a process evaluation from a previous 18 

trial revealed the participants’ success in the SHED-IT Weight Loss Program was associated 19 

with engagement with key SCT tasks during the study (i.e. goal setting and self-monitoring) 20 

(Morgan, Scott, et al., 2014). As such, it is feasible that the control group may have continued 21 

to use these strategies throughout the WLM phase. This may explain why both groups 22 

maintained medium-to-large intervention effects for MVPA and discretionary food and 23 

small-to-medium effects for most SCT cognitions. Further, this may also explain why the 24 

self-help control group in this study, who received no additional resources after the 3-month 25 
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SHED-IT Weight Loss Program, only regained 2.1 kg by 12 months, which was comparable 1 

to other WLM intervention groups in the literature (Dombrowski et al., 2014) 2 

The men’s responses may also have been affected by the behavioural referents 3 

chosen. For example, given the men were only performing 77 minutes of MVPA per week at 4 

study entry, the physical activity referent in this study (regular physical activity = 300 5 

minutes of MVPA/week) may have been too ambitious. Although the average increased to 6 

208 minutes/week at baseline (270% increase), the men were still considerably short of the 7 

300 minute target. If the participants felt this goal was unattainable, then it would have been 8 

much harder to elicit meaningful changes in the associated cognitions, particularly self-9 

efficacy. However, this referent was chosen to reflect the best available recommendations for 10 

the required dose of physical activity to maintain weight loss (Catenacci et al., 2011; 11 

Donnelly et al., 2009). Thus, the challenge for future researchers is to educate men about the 12 

importance of reaching this difficult target, without negatively affecting their self-efficacy. 13 

Although the dietary measures assessed cognitions for ‘discretionary food intake’, the 14 

majority of the scales were adapted from measures assessing cognitions for adherence to a 15 

low-fat diet (Table 2). The decision to switch this behavioural referent was both practical, 16 

given the lack of published scales assessing cognitions for discretionary food intake, and 17 

theoretical, given that discretionary food intake is a globally recognised dietary problem area 18 

for men (Blomfield et al., 2014; Gray et al., 2013) and research shows that dietary 19 

composition is not as important as overall energy intake for long-term WLM (Pirozza, 20 

Summerbell, Cameron, & Glasziou, 2003). While all scales demonstrated adequate 21 

psychometrics in an appropriate pilot sample (Young, Collins, et al., 2014), it is unclear how 22 

changing the referents from the original scales may have affected the results. Further, the 23 

men’s answers may have been affected by response fatigue given that a large number of 24 

scales were required to capture the SCT cognitions for each behaviour. The act of measuring 25 
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these cognitions may also have served as motivational prompts for the control group. 1 

Finally, although every effort was made to ensure the SHED-IT WLM Program 2 

adequately targeted the key SCT constructs (Young, Collins, et al., 2014), it is possible the 3 

men did not engage with the program components enough to receive the required dose. 4 

Notably, a process evaluation from a previous investigation of the SHED-IT Weight Loss 5 

Program revealed that, despite initial engagement, most men did not fully comply with the 6 

SCT tasks during weight loss, and engagement with reward setting and social support 7 

strategies was particularly poor (Morgan, Scott, et al., 2014). As men in the intervention 8 

group received the SHED-IT WLM Program after completing the SHED-IT Weight Loss 9 

Program, it is feasible that fatigue from Phase I may have resulted in reduced intervention 10 

compliance during Phase II, but this was not explored in the current study. 11 

This investigation contained several strengths including use of data from a 12 

methodologically rigorous RCT and the use of valid and reliable measures for the SCT 13 

cognitions that were pilot tested in a representative sample of overweight and obese 14 

Australian men. The study had high retention, measurements were taken by blinded 15 

assessors, and linear mixed models were used for the analyses consistent with an intention-to-16 

treat approach. In addition, the scalable interventions targeted an under-represented group 17 

and clear detail is available regarding the theoretical mapping of the program. The study also 18 

had some limitations. Although the RCT was powered to detect changes in weight, it was not 19 

powered a-priori to detect meaningful changes in the secondary outcomes presented in this 20 

paper. As such, the results of this isolated trial should be interpreted with caution. Further, 21 

although the study used validated measures, the key WLM behaviours (i.e. MVPA and 22 

discretionary food intake) were assessed via self-report, which may be associated with more 23 

measurement error than objective measures. Finally, although the study measured a wide 24 

range of cognitions, not all SCT cognitions were captured for each behaviour. 25 
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This study revealed that provision of a gender-tailored, SCT-based WLM intervention 1 

provided no additional benefit for men who had already received a SCT-based program for 2 

initial weight loss. Future research could explore the impact of this potential confounder by 3 

initially randomising men to a series of different weight loss interventions (e.g. SHED-IT 4 

Weight Loss Program vs. very-low energy diet), and then re-randomising successful 5 

participants to either receive the SHED-IT WLM Program or no additional resources. Indeed, 6 

the application of sequential research designs to examine WLM interventions has recently 7 

been recommended (Sniehotta et al., 2014). Second, to adequately assess men’s cognitions 8 

for physical activity and specific dietary behaviours (e.g. discretionary food intake) there is a 9 

need for more psychometric scale development research in this under-studied group. Third, 10 

future research should examine: i) whether compliance to the SCT program tasks was 11 

associated with successful WLM, and ii) which particular behaviour change techniques are 12 

the most important to feature in future WLM programs. 13 

In conclusion, this study revealed that men who only received the 3-month SCT-based 14 

SHED-IT Weight Loss Program demonstrated statistically comparable maintenance of key 15 

behaviours and cognitions over 12 months to men who also received the SCT-based SHED-16 

IT WLM Program. More research is required to determine whether the program would 17 

provide some benefit to men who achieved initial weight loss with less sustainable 18 

approaches involving no cognitive-behavioural training, such as very-low energy diets or 19 

supervised exercise programs. Although WLM may require further improvements in physical 20 

activity and dietary behaviours after initial weight loss, this study suggests this may be too 21 

difficult for participants to implement in a short time frame. Future studies could consider 22 

including a ‘behaviour stabilisation’ phase, where participants are supported to maintain their 23 

initial changes before challenging themselves further. Although SCT has shown good utility 24 

to elicit health behaviour initiation, researchers could consider drawing on knowledge from 25 
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theories such as the ‘Health Action Process Approach’ for future interventions (Schwarzer, 1 

2008), which explicitly examine social cognitive predictors of behaviour maintenance 2 

including maintenance self-efficacy and recovery self-efficacy.3 



Social-cognitive effects of weight loss maintenance 

References 1 

Anderson-Bill, E. S., Winett, R. A., Wojcik, J. R., & Winett, S. G. (2011). Web-Based Guide 2 

to Health: Relationship of Theoretical Variables to Change in Physical Activity, 3 

Nutrition and Weight at 16-Months. Journal of Medical Internet Research, 13(1), e27. 4 

doi: 10.2196/jmir.1614 5 

Anderson, E. S., Winett, R. A., & Wojcik, J. R. (2000). Social-cognitive determinants of 6 

nutrition behavior among supermarket food shoppers: A structural equation analysis. 7 

Health Psychology, 19(5), 479-486. doi: 10.1037/0278-6133.19.5.479 8 

Anderson, J. W., Konz, E. C., Frederich, R. C., & Wood, C. L. (2001). Long-term weight-9 

loss maintenance: a meta-analysis of US studies. American Journal of Clinical 10 

Nutrition, 74(5), 579-584.  11 

Ball, K., MacFarlane, A., Crawford, D., Savige, G., Andrianopoulos, N., & Worsley, A. 12 

(2009). Can social cognitive theory constructs explain socio-economic variations in 13 

adolescent eating behaviours? A mediation analysis. Health Education Research, 14 

24(3), 496-506. doi: 10.1093/Her/Cyn048 15 

Bandura, A. (1986). Social foundations of thought and action: A Social Cognitive Theory. 16 

Englewood Cliffs, NJ: Prentice-Hall. 17 

Bandura, A. (2004). Health promotion by social cognitive means. Health Education and 18 

Behavior, 31(2), 143-164. doi: 10.1177/1090198104263660 19 

Barte, J. C. M., Ter Bogt, N. C. W., Bogers, R. P., Teixeira, P. J., Blissmer, B., Mori, T. A., 20 

& Bemelmans, W. J. E. (2010). Maintenance of weight loss after lifestyle 21 

interventions for overweight and obesity, a systematic review. Obesity Reviews, 22 

11(12), 899-906. doi: 10.1111/j.1467-789X.2010.00740.x 23 

Blomfield, R. L., Collins, C. E., Hutchesson, M. J., Young, M. D., Callister, R., & Morgan, P. 24 

J. (2014). Impact of self-help weight loss resources with or without online support on 25 



Social-cognitive effects of weight loss maintenance 

the dietary intake of overweight and obese men: The SHED-IT randomised controlled 1 

trial. Obesity Research and Clinical Practice, 8(5), e476-e487. doi: 2 

10.1016/j.orcp.2013.09.004 3 

Catenacci, V. A., Grunwald, G. K., Ingebrigsten, J. P., Jakicic, J. M., McDermott, M. D., 4 

Phelan, S., . . . Wyatt, H. R. (2011). Physical activity patterns using accelerometry in 5 

the national weight control registry. Obesity, 19, 1163-1170. doi: 6 

10.1038/oby.2010.264 7 

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale, 8 

NJ: Lawrence Earlbaum Associates. 9 

Collins, C. E., Morgan, P. J., Warren, J. M., Lubans, D. R., & Callister, R. (2011). Men 10 

participating in a weight-loss intervention are able to implement key dietary 11 

messages, but not those relating to vegetables or alcohol: the Self-Help, Exercise and 12 

Diet using Internet Technology (SHED-IT) study. Public Health Nutrition, 14(1), 13 

168-175. doi: 10.1017/S1368980010001916 14 

Collins, C. E., Neve, M. J., Williams, R., Young, M. D., Morgan, P. J., Fletcher, K., & 15 

Callister, R. (2013). Effectiveness of interventions with a dietary component on 16 

weight loss maintenance: A systematic review. JBI Database of Systematic Reviews 17 

and Implementation Reports, 11(8), 317-414.  18 

Collins, C. E., Watson, J. F., Guest, M., Boggess, M. M., Duncanson, K., Pezdirc, K., . . . 19 

Burrows, T. L. (2013). Reproducability and comparative validity of a food frequency 20 

questionnaire for adults. Clinical Nutrition, 33(5), 906-914. doi: 21 

10.1016/j.clnu.2013.09.015 22 

Connor, M., & Norman, P. (2005). Predicting health behaviour (2nd ed.). Berkshire, 23 

England: Open University Press. 24 



Social-cognitive effects of weight loss maintenance 

Department of Health and Ageing. (2013). Australian Guide to Healthy Eating.   Retrieved 7 1 

Aug, 2013, from www.eatforhealth.gov.au/guidelines/australian-guide-healthy-eating 2 

Dombrowski, S. U., Knittle, K., Avenell, A., Araújo-Soares, V., & Sniehotta, F. F. (2014). 3 

Long term maintenance of weight loss with non-surgical interventions in obese adults: 4 

systematic review and meta-analysis of randomised controlled trials. BMJ (Clinical 5 

Research Ed.), 348, g2646. doi: 10.1136/bmj.g2646 6 

Donnelly, J. E., Blair, S. N., Jakicic, J. M., Manore, M. M., Rankin, J. W., & Smith, B. K. 7 

(2009). American College of Sports Medicine Position Stand. Appropriate physical 8 

activity intervention strategies for weight loss and prevention of weight regain for 9 

adults. Medicine and Science in Sports and Exercise, 41(2), 459-471. doi: 10 

10.1249/MSS.0b013e3181949333 11 

Godin, G., & Shephard, R. J. (1985). A simple method to assess exercise behavior in the 12 

community. Canadian Journal of Applied Sport Sciences, 10(3), 141-146.  13 

Gough, B., & Conner, M. T. (2006). Barriers to healthy eating amongst men: a qualitative 14 

analysis. Social Science and Medicine, 62(2), 387-395. doi: 15 

10.1016/j.socscimed.2005.05.032 16 

Gray, C. M., Hunt, K., Mutrie, N., Anderson, A. S., Leishman, J., Dalgarno, L., & Wyke, S. 17 

(2013). Football Fans in Training: the development and optimization of an 18 

intervention delivered through professional sports clubs to help men lose weight, 19 

become more active and adopt healthier eating habits. BMC Public Health, 13. doi: 20 

10.1186/1471-2458-13-232 21 

Hunt, K., Wyke, S., Gray, C. M., Anderson, A. S., Brady, A., Bunn, C., . . . Treweek, S. 22 

(2014). A gender-sensitised weight loss and healthy living programme for overweight 23 

and obese men delivered by Scottish Premier League football clubs (FFIT): a 24 

http://www.eatforhealth.gov.au/guidelines/australian-guide-healthy-eating


Social-cognitive effects of weight loss maintenance 

pragmatic randomised controlled trial. Lancet, 383(9924), 1211-1221. doi: 1 

10.1016/S0140-6736(13)62420-4 2 

Luszczynska, A., & Schwarzer, R. (2005). Social cognitive theory. In M. Connor & P. 3 

Norman (Eds.), Predicting health behavior (pp. 127-169). Berkshire, England: Open 4 

University Press. 5 

Michie, S., Richardson, M., Johnston, M., Abraham, C., Francis, J., Hardeman, W., . . . 6 

Wood, C. E. (2013). The Behavior Change Technique Taxonomy (v1) of 93 7 

Hierarchically Clustered Techniques: Building an International Consensus for the 8 

Reporting of Behavior Change Interventions. Annals of Behavioral Medicine, 46(1), 9 

81-95. doi: 10.1007/s12160-013-9486-6 10 

Morgan, P. J., Callister, R., Collins, C. E., Plotnikoff, R. C., Young, M. D., Berry, N., . . . 11 

Saunders, K. L. (2013). The SHED-IT Community Trial: A Randomized Controlled 12 

Trial of Internet- and Paper-Based Weight Loss Programs Tailored for Overweight 13 

and Obese Men. Annals of Behavioral Medicine, 45, 139-152. doi: 10.1007/s12160-14 

012-9424-z 15 

Morgan, P. J., Collins, C. E., Plotnikoff, R. C., Callister, R., Burrows, T., Fletcher, R., . . . 16 

Lubans, D. R. (2014). The 'Healthy Dads, Healthy Kids' community randomized 17 

controlled trial: a community-based healthy lifestyle program for fathers and their 18 

children. Preventive Medicine, 61, 90-99. doi: 10.1016/j.ypmed.2013.12.019 19 

Morgan, P. J., Collins, C. E., Plotnikoff, R. C., Cook, A. T., Berthon, B., Mitchell, S., & 20 

Callister, R. (2011). Efficacy of a workplace-based weight loss program for 21 

overweight male shift workers: The Workplace POWER (Preventing Obesity Without 22 

Eating like a Rabbit) randomized controlled trial. Preventive Medicine, 52(5), 317-23 

325. doi: 10.1016/j.ypmed.2011.01.031 24 



Social-cognitive effects of weight loss maintenance 

Morgan, P. J., Collins, C. E., Plotnikoff, R. C., McElduff, P., Burrows, T., Warren, J. M., . . . 1 

Callister, R. (2010). The SHED-IT community trial study protocol: a randomised 2 

controlled trial of weight loss programs for overweight and obese men. BMC Public 3 

Health, 10(701). doi: 10.1186/1471-2458-10-701 4 

Morgan, P. J., Lubans, D. R., Collins, C. E., Warren, J. M., & Callister, R. (2009). The 5 

SHED-IT randomized controlled trial: Evaluation of an internet-based weight-loss 6 

program for men. Obesity, 17(11), 2025-2032. doi: 10.1007/s12160-012-9424-z 7 

Morgan, P. J., Lubans, D. R., Collins, C. E., Warren, J. M., & Callister, R. (2011). 12-month 8 

outcomes and process evaluation of the SHED-IT RCT: An internet-based weight loss 9 

program targeting men. Obesity, 19(1), 142-151. doi: 10.1038/oby.2010.119 10 

Morgan, P. J., Scott, H. A., Young, M. D., Plotnikoff, R. C., Collins, C. E., & Callister, R. 11 

(2014). Associations between program outcomes and adherence to Social Cognitive 12 

Theory tasks: Process evaluation of the SHED-IT community weight loss trial for 13 

men. International Journal of Behavioral Nutrition and Physical Activity, 11, 89. doi: 14 

10.1186/s12966-014-0089-9 15 

Morgan, P. J., Warren, J. M., Lubans, D. R., Collins, C. E., & Callister, R. (2011). Engaging 16 

men in weight loss: Experiences of men who participated in the male only SHED-IT 17 

pilot study. Obesity Research and Clinical Practice, 5(3), e239-e248. doi: 18 

10.1016/j.orcp.2011.03.002 19 

Morgan, P. J., Young, M. D., Collins, C. E., Plotnikoff, R. C., & Callister, R. (under review). 20 

Effectiveness of a scalable, gender-tailored intervention to prevent weight regain in 21 

men: The SHED-IT weight loss maintenance randomized controlled trial.  22 

National Health and Medical Research Council. (2013). Clinical practice guidelines for the 23 

management of overweight and obesity in adults, adolescents and children in 24 

Australia. Melbourne: National Health and Medical Research Council. 25 



Social-cognitive effects of weight loss maintenance 

Ng, M., Fleming, T., Robinson, M., Thomson, B., Graetz, N., Margono, C., . . . Gakidou, E. 1 

(2014). Global, regional, and national prevalence of overweight and obesity in 2 

children and adults during 1980–2013: a systematic analysis for the Global Burden of 3 

Disease Study 2013. Lancet, 384(9945), 766-781. doi: 10.1016/S0140-4 

6736(14)60460-8 5 

Norman, G. J., Carlson, J. A., Sallis, J. F., Wagner, N., Calfas, K. J., & Patrick, K. (2010). 6 

Reliability and validity of brief psychosocial measures related to dietary behaviors. 7 

International Journal of Behavioral Nutrition and Physical Activity, 7. doi: 8 

10.1186/1479-5868-7-56 9 

Pagoto, S. L., Schneider, K. L., Oleski, J. L., Luciani, J. M., Bodenlos, J. S., & Whited, M. C. 10 

(2012). Male Inclusion in Randomized Controlled Trials of Lifestyle Weight Loss 11 

Interventions. Obesity, 20(6), 1234-1239. doi: 10.1038/Oby.2011.140 12 

Patrick, K., Calfas, K. J., Norman, G. J., Rosenberg, D., Zabinski, M. F., Sallis, J. F., . . . 13 

Dillon, L. W. (2011). Outcomes of a 12-month web-based intervention for overweight 14 

and obese men. Annals of Behavioral Medicine, 42(3), 391-401. doi: 10.1007/s12160-15 

011-9296-7 16 

Pirozza, S., Summerbell, C., Cameron, C., & Glasziou, P. (2003). Should we recommend 17 

low-fat diets for obesity? Obesity Reviews, 4(2), 83-90. doi: 10.1046/j.1467-18 

789X.2003.00099.x 19 

Plotnikoff, R. C., Blanchard, C., Hotz, S., & Rhodes, R. (2001). Validation of the decisional 20 

balance constructs of the transtheoretical model in the exercise domain: A 21 

longitudinal test in a population sample. Measurement in Physical Education and 22 

Exercise Science, 5, 191-206. doi: 10.1207/S15327841MPEE0504_01 23 

Plotnikoff, R. C., Hotz, S. B., Johnson, S. T., Hansen, J. S., Birkett, N. J., Leonard, L. E., & 24 

Flaman, L. M. (2009). Readiness to Shop for Low-Fat Foods: A Population Study. 25 



Social-cognitive effects of weight loss maintenance 

Journal of the American Dietetic Association, 109(8), 1392-1397. doi: 1 

10.1016/j.jada.2009.05.010 2 

Plotnikoff, R. C., Taylor, L. M., Wilson, P. M., Courneya, K. S., Sigal, R. J. B., N., Raine, 3 

K., & Svenson, L. W. (2006). Factors associated with physical activity in Canadian 4 

adults with diabetes. Medicine and Science in Sports and Exercise, 38(8), 1526-1534. 5 

doi: 10.1249/01.mss.0000228937.86539.95 6 

Resnicow, K., Baranowski, T., Ahluwalia, J. S., & Braithwaite, R. L. (1999). Cultural 7 

sensitivity in public health: Defined and demystified. Ethnicity and Disease, 9, 10-21.  8 

Rhodes, R. E., Blanchard, C. M., Matheson, D. H., & Coble, J. (2006). Disentangling 9 

motivation, intention, and planning in the physical activity domain. Psychology of 10 

Sport and Exercise, 7(1), 15-27. doi: 10.1016/j.psychsport.2005.08.011 11 

Rhodes, R. E., Courneya, K. S., Blanchard, C. M., & Plotnikoff, R. C. (2007). Prediction of 12 

leisure-time walking: an integration of social cognitive, perceived environmental, and 13 

personality factors. International Journal of Behavioral Nutrition and Physical 14 

Activity, 4. doi: 10.1186/1479 15 

Rovniak, L. S., Anderson, E. S., Winett, R. A., & Stephens, R. S. (2002). Social cognitive 16 

determinants of physical activity in young adults: A prospective structural equation 17 

analysis. Annals of Behavioral Medicine, 24(2), 149-156. doi: 18 

10.1207/S15324796abm2402_12 19 

Sallis, J. F., Grossman, R. M., Pinski, R. B., Patterson, T. L., & Nader, P. R. (1987). The 20 

development of scales to measure social support for diet and exercise behaviors. 21 

Preventive Medicine, 16(6), 825-836.  22 

Schwarzer, R. (2008). Modeling health behavior change: How to predict and modify the 23 

adoption and maintenance of health behaviors. Applied Psychology, 57(1), 1-29. doi: 24 

10.1111/j.1464-0597.2007.00325.x 25 



Social-cognitive effects of weight loss maintenance 

Smith, J. A., Braunack-Mayer, A. J., Wittert, G. A., & Warin, M. J. (2008). Qualities men 1 

value when communicating with general practitioners: implications for primary care 2 

settings. Medical Journal of Australia, 189(11/12), 618-621.  3 

Sniehotta, F. F., Schwarzer, R., Scholz, U., & Schuz, B. (2005). Action planning and coping 4 

planning for long-term lifestyle change: Theory and assessment. European Journal of 5 

Social Psychology, 35(4), 565-576. doi: 10.1002/Ejsp.258 6 

Sniehotta, F. F., Simpson, S. A., & Greaves, C. J. (2014). Weight loss maintenance: An 7 

agenda for health psychology. British Journal of Health Psychology, 19(3), 459-464. 8 

doi: 10.1111/bjhp.12107 9 

Sumithran, P., Prendergast, L. A., Delbridge, E., Purcell, K., Shulkes, A., Kriketos, A., & 10 

Proietto, J. (2011). Long-term persistence of hormonal adaptations to weight loss. 11 

New England Journal of Medicine, 365(17), 1597-1604. doi: 12 

10.1056/NEJMoa1105816 13 

White, I. R., Carpenter, J., & Horton, N. J. (2012). Including all individuals is not enough: 14 

Lessons for intention-to-treat analysis. Clinical Trials, 9(4), 396-407. doi: 15 

10.1177/1740774512450098 16 

Wing, R. R., & Phelan, S. (2005). Long-term weight loss maintenance. American Journal of 17 

Clinical Nutrition, 82(1 ), 222S-225S.  18 

Young, M. D., Collins, C. E., Callister, R., Plotnikoff, R. C., Doran, C. M., & Morgan, P. J. 19 

(2014). The SHED-IT weight loss maintenance trial protocol: A randomised 20 

controlled trial of a weight loss maintneance program for overweight and obese men. 21 

Contemporary Clinical Trials, 37(1), 84-97. doi: 10.1016/j.cct.2013.11.004 22 

Young, M. D., Lubans, D. R., Collins, C. E., Callister, R., Plotnikoff, R. C., & Morgan, P. J. 23 

(in press). Behavioral mediators of weight loss in the SHED-IT community 24 



Social-cognitive effects of weight loss maintenance 

randomized controlled trial for overweight and obese men. Annals of Behavioral 1 

Medicine.  2 

Young, M. D., Morgan, P. J., Plotnikoff, R. C., Callister, R., & Collins, C. E. (2012). 3 

Effectiveness of male-only weight loss and weight loss maintenance interventions: A 4 

systematic review with meta-analysis. Obesity Reviews, 13(5), 393-408. doi: 5 

10.1111/j.1467-789X.2011.00967.x 6 

Young, M. D., Plotnikoff, R. C., Collins, C. E., Callister, R., & Morgan, P. J. (2014). Social 7 

Cognitive Theory and physical activity: A systematic review and meta-analysis. 8 

Obesity Reviews, 15(12), 983-995. doi: 10.1111/obr.12225 9 

10 



Social-cognitive effects of weight loss maintenance 

Table and figure headings 1 

Table 1. Social cognitive theory measures for physical activity with validity and reliability 2 

statistics. 3 

Table 2. Social cognitive theory measures for intake of discretionary foods with validity and 4 

reliability statistics. 5 

Table 3. Baseline characteristics of men randomised into the SHED-IT Weight Loss 6 

Maintenance RCT (n = 92). 7 

Table 4. Intention-to-treat changes in MVPA cognitions and weekly MVPA during the 8 

SHED-IT Weight Loss Maintenance RCT (i.e. Phase II) (n = 92). 9 

Table 5. Intention-to-treat changes in discretionary food cognitions and consumption during 10 

the SHED-IT Weight Loss Maintenance RCT (i.e. Phase II) (n = 92). 11 

Table 6. Overall effects for Phase I (from study entry to baseline i.e. the start of the RCT) 12 

and for study duration (from study entry to 12 months i.e. the end of the RCT) for the SHED-13 

IT Weight Loss Maintenance group and the SHED-IT Weight Loss-only self-help control 14 

group. 15 

Figure 1. Study design and CONSORT flowchart for the cognitive and behavioural outcomes 16 

in the SHED-IT Weight Loss Maintenance trial. 17 



Social-cognitive effects of weight loss maintenance 

Table 1. 

Social cognitive theory measures for physical activity with validity and reliability statistics. 

Construct (Source) Items 

(Range) 

Anchors Validity and reliability statistics Example 

α 
a
 ICC (95% CI) 

b
 

Self-efficacy 

(Plotnikoff, Blanchard, Hotz, & 

Rhodes, 2001) 

8 

(1-5) 

Not at all confident – 

Completely confident 

0.92 0.88 (0.68 to 0.95) e.g. I am confident that I can get ‘regular physical 

activity’ when I am a little tired 

Positive outcome expectations 

(Plotnikoff et al., 2001) 

5 

(1-5) 

Strongly disagree – 

Strongly agree 

0.78 0.74 (0.36 to 0.89) e.g. ‘Regular physical activity’ would help me control 

my weight 

Perceived barriers 
c
 

(Plotnikoff et al., 2001) 

3 

(1-5) 

Strongly disagree – 

Strongly agree 

0.75 0.82 (0.58 to 0.93) e.g. ’Regular physical activity’ would take up too 

much of my time 

Social support 
d
 

(Sallis, Grossman, Pinski, 

Patterson, & Nader, 1987) 

10 

(1-5) 

Never/does not apply – 

Very often 

Family: 0.91 0.96 (0.91 to 0.98) e.g. During the past month, my family/friends were 

active with me 
Friends: 0.91 0.92 (0.80 to 0.97) 

Behavioural goal 
e
 

(Rhodes, Blanchard, Matheson, 

& Coble, 2006) 

2 

(1-7) 

Extremely unmotivated / 

undetermined – Extremely 

motivated / determined 

0.86 0.92 (0.80 to 0.97) e.g. I am motivated/determined to engage in ‘regular 

physical activity’ 

Goal setting 
f 

(Rovniak, Anderson, Winett, & 

Stephens, 2002) 

10 

(1-5) 

Strongly disagree – 

Strongly agree 

0.85 0.80 (0.50 to 0.92) e.g. I often set physical activity goals 

Planning 

(Rhodes, Courneya, Blanchard, 

& Plotnikoff, 2007) 

4 

(1-7) 

Strongly disagree – 

Strongly agree 

0.93 0.70 (0.30 to 0.87) e.g. I make plans concerning when I am going to 

engage in ‘regular physical activity’ 

α, Cronbach’s alpha (internal consistency); ICC, intra-class correlation coefficient; CI, confidence interval 
a
 Internal consistency of the scales in the current study  weight loss maintenance RCT sample at study entry (n = 92). 

b
 Two-week test-retest reliability of the scales in an 

independent pilot sample of 22 overweight and obese Australian men (mean(SD) age 39.7 (14.8) years; BMI 29.1 (5.1) kg/m
2
). 

c
 Scale adapted from a 5 item measure that 

demonstrated unacceptable internal consistency in the pilot sample (α = 0.46). 
d
 Scale measured separately for family and friends. 

e
 A validated measure of intention was 

used to represent the behavioural goal construct, as Bandura (2004) has acknowledged a considerable conceptual overlap between these two variables. 
 f
 Original anchors 

(“does not describe me” to “describes me completely”) were replaced as the pilot sample found them difficult to interpret. 



Social-cognitive effects of weight loss maintenance 

Table 2. 

Social cognitive theory measures for intake of discretionary foods with validity and reliability statistics. 

Construct (Adapted from) Items 

(Range) 

Anchors Validity and reliability statistics Example 

α 
a
 ICC (95% CI) 

b
 

Self-efficacy 

(Plotnikoff et al., 2009) 

12 

(1-5) 

Not at all tempted – 

Extremely tempted 

0.84 0.76 (0.42 to 0.90) e.g. How tempted would you be to eat your favourite 

junk food while having a good time with friends at a 

party 

Positive outcome expectations 

(Anderson-Bill et al., 2011) 

8 

(1-5) 

Strongly disagree – 

Strongly agree 

0.80 0.77 (0.45 to 0.91) e.g. If I eat less junk food I expect I will lose weight 

Perceived barriers 

(Anderson-Bill et al., 2011) 

12 

(1-5) 

Strongly disagree – 

Strongly agree 

0.87 0.89 (0.74 to 0.96) e.g. If I eat less junk food I expect I will be bored with 

what I have to eat 

Social support 
c 

(Sallis et al., 1987) 

5 

(1-5) 

Never – Very often Family: 0.88 0.87 (0.69 to 0.95)  e.g. In the past month, my family/friends encouraged 

me not to eat junk food when I was tempted to do so 
Friends: 0.89 0.91 (0.79 to 0.96) 

Social sabotage 
c 

(Sallis et al., 1987) 

5 

(1-5) 

Never – Very often Family: 0.74 0.83 (0.58 to 0.93) e.g. In the past month, my family/friends offered me 

junk food I’m trying not to eat Friends: 0.75 0.76 (0.41 to 0.90) 

Perceived environment 
d 

(Ball et al., 2009) 

13 

(1-4) 

Never/rarely – Always 0.88 0.75 (0.39 to 0.90) Participants indicate how frequently various junk 

foods (e.g. chocolate, potato chips) are available in 

their day-to-day life 

Planning 

(Sniehotta, Schwarzer, Scholz, & 

Schuz, 2005) 

5 

(1-4) 

Strongly disagree – 

Strongly agree 

0.92 0.89 (0.74 to 0.96) e.g. When it comes to eating less junk food, I make 

detailed plans regarding when I have to pay attention 

to prevent lapses 

Behavioural strategies 

(Norman et al., 2010) 

15 

(1-5) 

Never – Many times 0.85 0.77 (0.47 to 0.91) e.g. In the past month I set goals to eat less junk food 

α, Cronbach’s alpha (internal consistency); ICC, intra-class correlation coefficient; CI, confidence interval 
a
 Indicates the internal consistency of the scales in the weight loss maintenance RCT sample at study entry (n = 92). 

 b
 Two-week test-retest reliability of the scales in an 

independent pilot sample of 22 overweight and obese Australian men (mean(SD) age 39.7 (14.8) years; BMI 29.1 (5.1) kg/m
2
). 

c
 Scale measured separately for family and 

friends. 
d
 Items chosen to reflect the most commonly consumed discretionary foods reported by men in the SHED-IT Community RCT (Morgan et al., 2013). 
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Table 3. 

Baseline characteristics of men randomised into the SHED-IT Weight Loss Maintenance RCT (n = 92). 

Outcome Baseline mean (SD) 
a b

 

SHED-IT 

WLM 

Control Total 

Age (years) 49.5 (9.9) 49.0 (10.4) 49.2 (10.1) 

Weight (kg) 98.1 (14.0) 98.5 (14.9) 98.3 (14.3) 

Body Mass Index (kg/m
2
) 30.8 (3.3) 30.6 (3.4) 30.7 (3.3) 

MVPA (minutes/week) 207.9 (135.6) 205.9 (159.3) 206.9 (147.3) 

Discretionary foods (kJ/day) 
c
 3180.3 (2114.1) 3250.5 (1817.9) 3214.7 (1980.7) 

Physical activity cognitions [possible range]    

Self-efficacy [1-5] 3.2 (0.9) 3.2 (0.8) 3.2 (0.9) 

Positive outcome expectations [1-5] 4.3 (0.5) 4.2 (0.5) 4.3 (0.5) 

Barriers [1-5] 
d
 2.4 (0.8) 2.4 (0.8) 2.4 (0.8) 

Social support (family) [1-5] 2.8 (1.0) 2.7 (1.0) 2.8 (1.0) 

Social support (friends) [1-5] 1.9 (1.0) 1.9 (1.0) 1.9 (1.0) 

Behavioural goal [1-7] 5.8 (1.1) 5.4 (1.3) 5.6 (1.2) 

Goal setting [1-5] 3.1 (0.8) 3.1 (0.7) 3.1 (0.7) 

Planning [1-7] 5.7 (1.2) 5.5 (1.3) 5.6 (1.3) 

Discretionary food cognitions [possible range]    

Self-efficacy [1-5] 3.1 (0.8) 3.2 (0.7) 3.1 (0.7) 

Positive outcome expectations [1-5] 4.0 (0.6) 4.1 (0.5) 4.1 (0.5) 

Barriers [1-5]
  d

 2.3 (0.7) 2.3 (0.5) 2.3 (0.6) 

Perceived environment [1-4] 
d
 2.0 (0.6) 2.0 (0.6) 2.0 (0.6) 

Social support (family) [1-5] 2.9 (1.1) 3.1 (1.0) 3.0 (1.1) 

Social support (friends) [1-5] 1.9 (1.0) 1.8 (1.0) 1.9 (1.0) 

Social sabotage (family) [1-5] 
d
 2.1 (1.0) 2.1 (0.8) 2.1 (0.9) 

Social sabotage (friends) [1-5] 
d
 1.8 (0.9) 2.0 (0.8) 1.9 (0.9) 

Planning [1-4] 2.5 (0.5) 2.6 (0.5) 2.6 (0.5) 

Behavioural strategies [1-5] 3.0 (0.7) 3.0 (0.6) 3.0 (0.7) 

Note. SHED-IT WLM = SHED-IT Weight Loss Maintenance. 
a 
‘Baseline’ for this study was measured at randomisation into the WLM RCT (i.e. start of Phase II). 

b
 Phase I 

change score data for both groups is located in supplementary Table S1. 
c
 Energy-dense, nutrient poor, 

discretionary choices. 
d
 Reduction = favourable effect. 
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Table 4. 

Intention-to-treat changes in MVPA cognitions and weekly MVPA during the SHED-IT Weight Loss Maintenance RCT (i.e. Phase II) (n = 92). 

Outcome Time Mean change from randomisation (95% CI) Mean difference between 

groups (95% CI) [Cohen’s D] 

Group x time 

p-value 
a
 SHED-IT WLM (n = 47) Self-help Control (n = 45) 

MVPA cognitions      

Self-efficacy 
b c

 

 

6 -0.1 (-0.4, 0.1) -0.4 (-0.6, -0.1) 0.2 (-0.1, 0.6) [0.26] 0.18 

12 -0.2 (-0.4, 0.1) -0.2 (-0.4, 0.0) 0.0 (-0.3, 0.3) [0.03] 0.30 

Positive outcome expectations 
b c d e

 

 

6 -0.0 (-0.2, 0.1) -0.1 (-0.3, 0.0) 0.1 (-0.1, 0.3) [0.21] 0.34 

12 0.1 (-0.1, 0.2) -0.1 (-0.2, 0.1) 0.1 (-0.1, 0.3) [0.17] 0.26 

Barriers 
b c d

 6 0.1 (-0.1, 0.3) 0.2 (-0.0, 0.4) -0.1 (-0.4, 0.2) [0.14] 0.47 

12 -0.1 (-0.3, 0.1) 0.2 (-0.0, 0.4) -0.2 (-0.5, 0.0) [0.30] 0.08 

Social support (family) 
b c d f

 6 -0.3 (-0.6, -0.1) -0.3 (-0.6, -0.0) -0.0 (-0.4, 0.3) [0.02] 0.91 

12 -0.2 (-0.5, 0.1) -0.2 (-0.5, 0.1) -0.0 (-0.4, 0.4) [0.01] 0.97 

Social support (friends) 
b c d e g

 6 -0.1 (-0.3, 0.1) -0.3 (-0.5, -0.1) 0.2 (-0.1, 0.5) [0.22] 0.17 

12 0.0 (-0.2, 0.2) -0.0 (-0.3, 0.2) 0.0 (-0.3, 0.4) [0.01] 0.94 

Behavioural goal 
b c h

 

 

6 -0.2 (-0.5, 0.1) -0.3 (-0.7, 0.0) 0.1 (-0.3, 0.6) [0.11] 0.58 

12 -0.4 (-0.7, -0.1) -0.2 (-0.5, 0.2) -0.3 (-0.7, 0.2) [0.21] 0.26 

Goal setting 
b c h

  

 

6 -0.1 (-0.3, 0.0) -0.0 (-0.2, 0.2) -0.1 (-0.3, 0.1) [0.14] 0.42 

12 -0.1 (-0.2, 0.1) -0.1 (-0.3, 0.0) 0.1 (-0.2, 0.3) [0.09] 0.55 

Planning 
b c h

 

 

6 -0.3 (-0.8, 0.2) 0.1 (-0.4, 0.6) -0.4 (-1.1, 0.3) [0.32] 0.26 

12 -0.2 (-0.7, 0.2) -0.1 (-0.5, 0.4) -0.1 (-0.8, 0.5) [0.11] 0.65 

MVPA (minutes/week) 
b c

 6 1.6 (-43.4, 46.7) -25.8 (-74.7, 23.1) 27.4 (-39.1, 93.9) [0.19] 0.41 

12 -16.1 (-68.5, 36.3) 8.8 (-45.3, 62.9) -24.9 (-100.2, 50.4) [0.17] 0.43 

Note. MVPA = moderate-to-vigorous physical activity. 
a 
Bonferroni adjusted significance level set to p < 0.00125. 

b
 Adjusted for phase I change. 

c
 Adjusted for phase I change x time. 

d
 Adjusted for age. 

e
 Adjusted for 

age x time. 
f
 Adjusted for socio-economic status. 

g
 Adjusted for age x group. 

h
 Adjusted for phase I change x group.  
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Table 5. 

Intention-to-treat changes in discretionary food cognitions and consumption during the SHED-IT Weight Loss Maintenance RCT (i.e. Phase II) (n = 92). 

Outcome Time Mean change from randomisation (95% CI) Mean difference between 

groups (95% CI) [Cohen’s D] 

Group x time 

p-value 
a
 SHED-IT WLM (n = 47) Self-help Control (n = 45) 

Discretionary food cognitions      

Self-efficacy 
b c d

 6 -0.1 (-0.3, 0.0) -0.2 (-0.4, -0.1) 0.1 (-0.1, 0.3) [0.10] 0.46 

12 -0.3 (-0.5, -0.2) -0.1 (-0.3, 0.0) -0.2 (-0.4, 0.0) [0.29] 0.03 

Positive outcome expectations 
b c 

 

6 0.0 (-0.1, 0.2) 0.1 (-0.1, 0.2) -0.1 (-0.3, 0.2) [0.09] 0.65 

12 0.1 (-0.0, 0.2) 0.0 (-0.1, 0.1) 0.1 (-0.1, 0.2) [0.15] 0.29 

Barriers 
b c

 

 

6 0.0 (-0.1, 0.2) 0.1 (-0.0, 0.3) -0.1 (-0.3, 0.1) [0.17] 0.32 

12 0.1 (-0.1, 0.2) 0.1 (-0.2, 0.3) -0.0 (-0.3, 0.2) [0.07] 0.59 

Perceived environment 
b c d 

 

6 0.0 (-0.1, 0.1) -0.0 (-0.2, 0.1) 0.1 (-0.1, 0.2) [0.13] 0.35 

12 0.0 (-0.1, 0.1) -0.1 (-0.2, 0.1) 0.1 (-0.1, 0.3) [0.13] 0.58 

Social support (family) 
b c d e 

 

6 -0.3 (-0.5, -0.1) -0.3 (-0.5, -0.1) -0.0 (-0.3, 0.3) [0.01] 0.94 

12 -0.5 (-0.8, -0.2) -0.4 (-0.7, -0.1) -0.0 (-0.4, 0.4) [0.04] 0.98 

Social support (friends) 
b c d f

 

 

6 -0.2 (-0.4, 0.1) -0.1 (-0.4, 0.1) -0.1 (-0.4, 0.3) [0.05] 0.78 

12 -0.2 (-0.4, -0.1) -0.3 (-0.4, -0.1) 0.1 (-0.1, 0.3) [0.07] 0.64 

Social sabotage (family) 
b c d

 6 0.2 (-0.0, 0.3) -0.0 (-0.2, 0.2) 0.2 (-0.1, 0.4) [0.20] 0.15 

12 0.1 (-0.1, 0.2) 0.1 (-0.1, 0.2) 0.0 (-0.2, 0.3) [0.02] 0.29 

Social sabotage (friends) 
b c d

 6 0.1 (-0.2, 0.3) 0.0 (-0.3, 0.3) 0.1 (-0.3, 0.5) [0.07] 0.75 

12 0.2 (-0.0, 0.4) 0.1 (-0.1, 0.3) 0.1 (-0.2, 0.4) [0.09] 0.83 

Planning 
b c

 

 

6 -0.1 (-0.3, 0.1) -0.1 (-0.3, 0.1) 0.0 (-0.3, 0.3) [0.04] 0.90 

12 0.0 (-0.2, 0.2) -0.1 (-0.3, 0.0) 0.1 (-0.1, 0.4) [0.27] 0.26 

Behavioural strategies 
b c g

 

 

6 -0.3 (-0.5, -0.1) -0.2 (-0.4, -0.0) -0.1 (-0.3, 0.2) [0.12] 0.56 

12 -0.3 (-0.5, -0.2) -0.4 (-0.5, -0.2) 0.0 (-0.2, 0.3) [0.03] 0.76 

Discretionary food (kJ/day) 6 315.0 (-13.6, 643.5) 200.3 (-164.6, 565.1) 114.7 (-376.3, 605.7) 0.64 

12 867.9 (461.1, 1274.6) 368.7 (-67.5, 804.8) 499.2 (-97.2, 1095.5) 0.25 

a 
Bonferroni adjusted significance level set to p < 0.00125. 

b
 Adjusted for phase I change. 

c
 Adjusted for phase I change x time. 

d
 Adjusted for age. 

e
 Adjusted for 

socio-economic status. 
f
 Adjusted for age x time. 

g
 Adjusted for phase I change x group.  



Social-cognitive effects of weight loss maintenance 

Table 6. Overall effects for Phase I (from study entry to baseline i.e. the start of the RCT) and for study 

duration (from study entry to 12 months i.e. the end of the RCT) for the SHED-IT Weight Loss 

Maintenance group and the SHED-IT Weight Loss-only self-help control group. 

 SHED-IT WLM (n =47) Self-help Control (n = 45) 

 Entry to 

Baseline 
a
 

Entry to  

12 months 
b
 

Entry to 

Baseline 
a
 

Entry to  

12 months 
b
 

Physical activity     

Self-efficacy  -  - 

Outcome expectations  - - - 

Barriers
 c
 -   - 

Social support (family)     

Social support (friends)     

Behavioural goal          

Goal setting     

Planning      

MVPA (minutes/week)     

Discretionary food     

Self-efficacy  -   

Outcome expectations   - - 

Barriers
 a
     

Perceived environment
 c
      

Social support (family)  -   

Social support (friends)     

Social sabotage (family)
 c
 - - - - 

Social sabotage (friends)
 c
 - - -  

Planning     

Behavioural strategies     

Discretionary food (kJ/day)     

Note.  = small favourable effect (d = 0.2-0.4);  = medium favourable effect (d = 0.5-0.7);  = 

large favourable effect (d  ≥ 0.8);  = small unfavourable effect (d = 0.2-0.4);  = medium unfavourable 

effect (d = 0.5-0.7);  = large unfavourable effect (d ≥ 0.8+); - (dash) = no effect (d < 0.2). 
a
 Change from ‘study entry’ (i.e. start of Phase I, weight loss) to ‘baseline’ (i.e. start of Phase II, weight 

loss maintenance RCT, 3 months total). 
b
 Change from ‘study entry’ (i.e. start of Phase I, weight loss) to 

‘12 months’ (i.e. end of Phase II, weight loss maintenance RCT, 15 months total). 
c
 Favourable effect = 

decrease. 
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Figure 1. 
Study design and CONSORT flowchart for the cognitive and behavioural outcomes in the SHED-IT Weight Loss Maintenance trial. 
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