
Appendix: Sensitivity analysis  
 
Sensitivity analysis for missing not at random (MNAR) was performed to investigate the impact of post-test dropouts on lack of evidence to support the effectiveness of the 
interventions.  Since the current MNAR model (Diggle and Kenward [47]) does not accommodate nested covariance structures we first fitted two models with and without 
nested structure of pupils within schools to account for repeated scores per pupils and multiple pupils per school. The point estimates and the marginal covariance matrices 
from these two models are comparable. Consequently, we fitted MCAR, MAR and MNAR model as proposed by Diggle and Kenward [47]  only accounting for the repeated 
data per pupil. The results (Table 1) from MCAR and MNAR models were very similar to the results from the likelihood based “available case” analysis, which is expected 
because likelihood based “available case” analysis are also valid under the assumption of missing at random. However, the MNAR model suggested significant negative 
impact of the interventions. Figure 1 shows that among the completers the probability for missingness was higher for low performing pupils than the high performing 
pupils. The predicted probabilities are based on the estimates from the joint logistic regression model for dropout in Table 1. Note that the sensitivity analysis did not 
account for other baseline factors. 
 
Appendix Table 1: Sensitivity analysis for missing not at random (MNAR), missing at random (MAR) and missing completely at random (MCAR) 

Effect 

Available Cases: 

(school effect) 

Available Cases: 

(No School effect) MCAR MAR MNAR 

Intercept 52.4 (51.62; 53.18) 52.23 (51.12; 53.3) 52.4 (51.61; 53.19) 52.4 (51.61; 53.19) 52.4 (51.63; 53.17) 

Participative 

Learning 0.37 (-0.8; 1.53) 0.29 (-0.89; 1.5) 0.36 (-0.8; 1.51) 0.36 (-0.84; 1.55) -4.19 (-5.54; -2.83) 

Peer 

Mentoring -0.58 (-1.78; 0.63) -0.58 (-1.79; 0.63) -0.36 (-1.66; 0.94) -0.36 (-1.69; 0.97) -4.26 (-5.71; -2.8) 

Both -1.74 (-2.85; -0.63) -1.69 (-2.81; -0.58) -1.69 (-2.86; -0.51) -1.69 (-2.84; -0.53) -4.87 (-6.2; -3.52) 

Covariance Parameters 

Schools 

 

2.09 (0.83) 

   Pupils 

Pre-test 53.93 (2.17) 51.98 (2.14) 53.42 (2.2) 53.42 (2.2) 53.42(2.2) 

Cov(pre, 

post-test) 35.29 (2.06) 33.45 (2.016) 34.83 (2.1) 34.83 (2.1) 35.46 (2.3) 

Post test 58.34 (2.75) 56.54 (2.72) 58.52 (2.83) 58.51(2.83) 82.07(4.86) 

Joint logistic regression model (logOR) 

Intercept 

  

-0.79 (-0.91; -0.66) -0.21 (-1.1; 0.69) 4.85 (2.93; 6.77) 

Pre-test 

   

-0.01 (-0.03; 0.01) 0.25 (0.19; 0.31) 

Post-test 

    

-0.4 (-0.49; -0.31) 

-2ll 

  

-7391.98 -7391.12 -7357.62 

 



 
Appendix Figure 1: Relationship between probability for missingness and post-test scores. These are predicted probabilities for the completers from the MNAR model of 
Diggle and Kenward [47]. 
 
  



Appendix Table 2. MOVE Project Peer mentoring intervention – focused on delivery to Year 7 students 
 
 

Week Session activities/content 

1. It’s time to 
MOVE 

 Defining physical activity and formulating understanding of physical, mental and social benefits of being physically active. 

 Defining moderate-to-vigorous physical activity (MVPA), physiological indicators and common examples of MVPA.  

 Letter to parents introducing MOVE project and asking them to sign activity diary/goal sheet, discuss planned activities, and plan to support/be 
active with their child. 

 Provided with web links to relevant supporting information e.g. UK physical activity guidelines, ‘Change 4 Life’ information videos etc. 

2. Planning to 
MOVE 

 Introduced to concept of SMART goal setting. 

 Refresher activity on types of MVPA, and identification of activities that could be used to form a physical activity goal. 

 Provided with suggestions on how to do more physical activity within and beyond school. 

 Prompted to set personalised goal for MVPA engagement for next 7 days. 

 Introduced to daily physical activity diary and self-monitoring of PA prompted. 

3. Breaking 
Barriers 

 Review of progress towards previous 7-day goal using physical activity diary.  

 Introduced to common barriers to physical activity. 

 Identification of personal barriers to physical activity and planning of solutions to overcome specified barriers. 

 Prompted to set renewed personalised goal for MVPA engagement for next 7 days. 
 

4. Active Travel  Review of progress towards previous 7-day goal using physical activity diary.  

 Introduced to active travel concept and identification of personal travel mode habits. 

 Prompted to set renewed personalised goal for MVPA engagement for next 7 days. 

 Provided with web links to relevant supporting information e.g. ‘Change 4 Life’ active travel suggestions. 
 

5. Sit Less, MOVE 
more 

 Review of progress towards previous 7-day goal using physical activity diary.  

 Defining sedentary behaviours and formulating understanding of the potential negative impact of sedentary behaviours on health. 

 Identification of personal sedentary behaviour habits. 

 Discussion on methods to break/reduce sedentary time within and beyond school. 

 Prompted to set renewed personalised goal for MVPA engagement for next 7 days. 
 

6. MOVE Survival 
Guide 

 Review of progress towards previous 7-day goal using physical activity diary.  

 Introduced to concept of sources of social support (‘activity buddy’) for physical activity engagement. 

 Identification of positive and negative consequences of being active with others and identification of ‘activity buddy’.  

 Introduced to concept of long-term SMART goal setting. 

 Provided with web links to relevant supporting information e.g. ‘Change 4 Life’ local activity finder. 

 Provided with MOVE graduation certificate. 

ALL WEEKS  Year 9 student guides Year 7 student through completion of activities in each weekly session, and takes responsibility for on task behaviour and 
session timings. Based on pre-session mentoring training Year 9 student reinforces key learning messages where appropriate. 



 
 
Appendix Table 3. MOVE Project Participative Learning intervention – focused on delivery to Year 7 students 
 

 

Week Session activities/content 

1. What makes 
an area 
healthy? 

 Self-assessment using the traffic light system to document how much students know about spatial technologies. 

 Card sort activity encouraging the students to identify locations that they feel would encourage and discourage physical activity.  

 Students complete guidebook-style template suggesting how to be active in their neighbourhood. 

 Using an aerial photo of their school, students use post-it notes to highlight areas which they think are ‘healthy places’ and others which they think 
are ‘unhealthy’. 

2. Using maps to 
understand 
spatial data 

 Students learn what purposes different maps are best used for using three examples around Durham (aerial photo, street map and contour map).  

 Introduced to GPS technology with a video to learn about how the technology was developed and its uses. 

 Discussion and card sort on GIS and its uses. 

3. Using GIS to 
map where I 
travel 

 Recap activity using a virtual card sort to distinguish between GPS and GIS. 

 Using online GIS platform (ArcGIS Online), students explore capabilities of system (by finding and marking their school, importing their 
personalised seven day GPS route (downloaded and processed by research team) and calculating their commuting distance to school). 

 Reflection activity on ease of using GIS software.  

4. Using GIS to 
investigate my 
activity levels 

 Defining physical activity and formulating understanding of physical, mental and social benefits of being physically active. 

 Introduced to recognising different activity levels through video tutorial. 

 Annotation of their own personalised activity profile over a single day.   

 Using online GIS platform students import and display their personalised time-space profile detailing their activity level and position over a seven 
day period.  The activity data is filtered to show locations of high and low activity and students consider how they could be more active in their 
neighbourhood. 

 Identification of barriers to physical activity in the students’ physical environment, local community and amongst their parents, family and friends. 

 Homework activity set to question 10 family and friends about barriers to activity in their local neighbourhood. 

5/6. Designing a 
healthy 
neighbourhoo
d (weeks 5 
and 6) 

 Review activity on types of MVPA, and identification of activities that could be used to form a physical activity goal. 

 Analysis of questionnaire data to inform them how the students may like to change their local environment to encourage more physical activity.   

 A ‘low cost’ and ‘high cost’ neighbourhood design are drawn by students. 

 Students label their own afterschool activity plot and identify three ways they may improve their activity levels. 

 Class discussion of how to overcome barriers to activity. 

 Self-assessment using the traffic light system to document how much students have learnt about spatial technologies. 

 Provided with MOVE graduation certificate. 


