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1.	Participant	flow	

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Note. * n for complete-case analyses at 3 months; ** n for complete-case analyses at 6 months 

Figure 1. Participant Flow 

  

Excluded due to not meeting eligibility criteria (n = 420) 

 
Usual PA was >90 min/week (n = 128) 
BMI was <18.5 (n = 11) or >35 (n = 69) 
Usual sleep quality fairly/very good (n = 58) 
Using sleep medication (n = 31) 
Identifying as a shift worker (n = 30) 
Already using an app or tracker (n = 24) 
Insomnia diagnosed (n = 24) 
Age was >55 years (n = 13) 
Obstructive sleep apnoea (OSA) diagnosed (n = 10) 
Behaviour change deemed unsafe by participant (n = 7) 
Other reasons (n = 7) 
Restless legs syndrome (RLS) diagnosed (n = 6) 
Diagnosed for other sleep disorder/s (n = 2) 

 

Completed 3-month follow-up (n = 59)* 

Allocated to intervention (n = 80) 

 
Declined or discontinued intervention 
(n = 7) with reason/s: 

  Dissatisfied with group allocation (n = 7) 
 

Allocated to waitlist (n = 80) 

Eligible, but did not complete baseline (n = 24) 

Completed baseline and were 

randomised (n = 160) 

 

Declined or discontinued intervention 
(n = 7) with reason/s: 

Sickness/injury (n = 3) 
Inability to commit (n = 2) 
Content not meeting expectations (n = 1) 
Felt too stressed (n = 1) 

 

Eligible for 3-month follow-up (n = 73) 

Completed 3-month follow-up (n = 66)* 

Eligible for 3-month follow-up (n = 73) 

 

Completed screening questionnaire and were assessed for eligibility (n = 604) 

 

Eligible for 6-month follow-up (n = 73) 

Completed 6-month follow-up (n = 35)** 

Eligible for 6-month follow-up (n = 59) 

Completed 6-month follow-up (n = 53)** 
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2.	Baseline	characteristics	

Table 1.  
Baseline sociodemographic, health and behavioral characteristics of study participants 

 IG (n = 80) WLG (n = 80) 

Age M (SD) 41.1 (9.84) 41.9 (10.07) 

Gender n (%) 
Male 
Female 

 
14 (17.50) 
66 (82.50) 

 
18 (22.50) 
62 (77.50) 

Body Mass Index M (SD) 28.7 (4.64) 27.2 (4.01) 

Weight status 
Normal weight (≤ 25.0)  
Overweight (25.1-30)  
Obese (>30.0)  

 
23 (28.75) 
23 (28.75) 
34 (42.50) 

 
28 (35.00) 
33 (41.25) 
19 (23.75) 

Marital status n (%) 
Single 
Married/De Facto 
Divorced/separated 
Widowed/not stated 

 
22 (27.50) 
48 (60.00) 
10 (12.50) 
2 (2.50) 

 
20 (25.00) 
45 (56.25) 
12 (15.00) 
1 (1.25) 

Ethnicity n (%) 
Caucasian 
Asian 
Not stated 

 
75 (93.75) 
3 (3.75) 
2 (2.50) 

 
71 (88.75) 
7 (8.75) 
2 (2.50) 

Area of residencea 

Major city 
Regional or remote 

 
56 (70.00) 
24 (30.00) 

 
52 (65.00) 
28 (35.00) 

Education in years M (SD) 16.3 (2.71) 15.8 (2.87) 

Occupation n (%) 
Professional 
White-collar 
Blue-collar 
Not workingb 

 
51 (63.75) 
16 (20.00) 
0 (0.00) 

  13 (16.25) 

 
49 (61.25) 
  9 (11.25) 
4 (5.00) 

17 (21.25) 

Hours of work n (%) 
Daytime only 
Other (incl. not working) 

 
67 (83.75) 
13 (16.25) 

 
62 (77.50) 
18 (22.50) 
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Table 1.  
Baseline sociodemographic, health and behavioral characteristics of study participants 

 IG (n = 80) WLG (n = 80) 

Annual income n (%) 
Less than $30,000 
$30,001-$50,000 
$50,001-$70,000 
$70,001-$100,000 
$100,001 or more 
Not stated 

 
13 (16.25) 
13 (16.25) 
24 (30.00) 
14 (17.50) 
  9 (11.25) 
7 (8.75) 

 
20 (25.00) 
  9 (11.25) 
17 (21.25) 
16 (20.00) 
13 (16.25) 
5 (6.25) 

Chronic disease status n (%) 
None 
One 
Two or more 

 
26 (32.50) 
22 (27.50) 
32 (40.00) 

 
28 (35.00) 
19 (23.75) 
33 (41.25) 

Alcohol consumption n (%)c 

Never 
Monthly or less 
Two-to-four times/month 
Two or more times/week 

 
  9 (12.00) 
23 (30.67) 
18 (24.00) 
25 (33.34) 

 
16 (21.62) 
13 (17.57) 
19 (25.68) 
26 (35.13) 

Caffeine consumption n (%)c 
Two-to-four times/month or less 
Two or more times/week 

 
20 (26.66) 
55 (73.34) 

 
13 (17.58) 
61 (82.42) 

Smoking n (%)c 
Yes 

     No 

 
6 (8.00) 

69 (92.00) 

 
5 (6.76) 

69 (93.24) 

Physical activity M (SD) 
     MVPA minutes/week 

 
164.0 (165.45) 

 
   191.3 (244.12) 

Resistance training frequency n (%) 
     Less than two days/week 
     Two or more days/week 

 
72 (90.00) 
  8 (10.00) 

 
76 (95.00) 
4 (5.00) 

Resistance training duration n (%) 
     Less than ten minutes/week 
     Ten or more minutes/week  

 
65 (81.25) 
15 (18.75) 

 
73 (91.25) 
7 (8.75) 

Sitting minutes M (SD)     661.4 (197.71)    671.9 (180.43) 
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Table 1.  
Baseline sociodemographic, health and behavioral characteristics of study participants 

 IG (n = 80) WLG (n = 80) 

Sleep quality M (SD) 
PSQI total scored 

Subjective quality 
Sleep onset latency 
Sleep duration 
Sleep efficiency 
Sleep disturbances 
Sleep medication 
Daytime dysfunction 

 
  9.2 (3.07) 
  2.0 (0.56) 
  1.8 (1.01) 
  1.0 (0.91) 
  1.1 (1.03) 
  1.6 (0.51) 
  0.2 (0.53) 
  1.6 (0.67) 

  
   9.2 (2.86) 
  1.9 (0.56) 
  1.7 (1.06) 
  1.2 (0.96) 
  1.1 (1.03) 
  1.5 (0.55) 
  0.3 (0.66) 
  1.7 (0.73) 

Timing variabilitye 

     Bedtime 
     Waketime 

 
  3.9 (1.96) 
  2.7 (1.51) 

 
  3.5 (1.85) 
  2.4 (1.25) 

Sleep hygienef 32.3 (6.72) 32.4 (6.63) 

Insomnia severityg 12.4 (4.23) 12.7 (3.82) 

Daytime sleepinessh   8.9 (4.68)   7.9 (4.42) 

Symptom severity 

     Depressioni 

     Anxietyj 

     Stressk 

 
11.3 (7.87) 
  6.9 (5.94) 
15.3 (6.02) 

 
12.6 (8.84) 
  7.1 (6.83) 
15.4 (7.46) 

Quality of lifel 

     Mental health 
     Physical health 
     Energy/fatigue 

 
47.5 (4.96) 
44.6 (7.74) 

  54.0 (10.74) 

 
47.44 (5.13) 
44.19 (8.00) 
55.19 (9.63) 

Note. IG = intervention group; WLG = waitlist-control group; a area of remoteness was determined 
via residential postcode using the Accessibility and Remoteness Index of Australia (ARIA); b ‘not 
working’ included participants who were on home duties, retired, or a student; c for the lifestyle 
items, only 149/160 participants provided valid data; d scores range from 0-21 with scores >5 
indicating poor quality sleep; e scores range from 1-11 where lower scores indicate less variability in 
bed- or waketimes; f scores range from 13-65 (lower scores indicate better sleep hygiene); g scores 
range from 0-7 (no clinically significant insomnia), 8-14 (subthreshold insomnia), 15-21 (moderate 
clinical insomnia), 22-28 (severe clinical insomnia); h scores range from 0-24 where higher scores 
indicate higher levels of daytime sleepiness; i scores for depression symptoms range from 0-9 
(normal), 10-13 (mild), 14-20 (moderate), 21-27 (severe), 29+ (extremely severe); j scores for anxiety 
symptoms range from 0-7 (normal), 8-9 (mild), 10-14 (moderate), 15-19 (severe), 20+ (extremely 
severe); k scores stress symptoms range from 0-14 (normal), 15-18 (mild), 19-25 (moderate), 26-33 
(severe), 34+ (extremely severe); l higher scores for mental and physical health and the 
energy/fatigue subscale indicate better quality of life. 
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3.	Outcome	measures	

Table 2.  
Marginalized mean estimates (M (SD)) and results from tests of between-group differences for continuous outcomes using complete cases. 

           Three months*             Six months** 
          IG       WLG     p   d*          IG       WLG       p   d* 
Co-primary Outcomes          

MVPA minutes/weeka† 428.4 (523.41) 319.7 (378.23) 0.139 0.24  405.3 (491.45) 400.2 (497.80)   0.952 0.01 
Sleep quality (PSQI)b     6.7 (3.04)     8.0 (2.34) 0.009 0.48      6.3 (2.98)     7.5 (2.57)   0.040 0.46 

Secondary Outcomes          
Sitting minutesb 612.3 (160.91) 653.7 (202.12) 0.205 0.22  579.7 (187.83) 581.7 (197.27)   0.960 0.01 
Bedtime variabilitya     3.6 (1.70)     4.1 (2.10) 0.171 0.24      3.4 (1.46)     4.2 (1.92)   0.023 0.47 
Waketime variabilitya     2.5 (1.84)     3.0 (1.95) 0.018 0.40      2.6 (1.06)     3.0 (1.92)   0.236 0.22 
Sleep hygieneb   30.0 (4.27)   31.6 (3.98) 0.027 0.40    30.6 (4.33)   32.8 (6.02)   0.048 0.42 
Insomnia severityb     9.3 (3.80)   11.3 (3.50) 0.002 0.56      8.5 (4.23)   11.4 (4.11)   0.002 0.69 
Daytime sleepinessc     7.1 (3.44)     8.0 (3.31) 0.103 0.29      5.7 (2.92)     8.4 (3.98) <0.001 0.74 
Depression symptomsa†   10.6 (7.62)   12.6 (7.97) 0.120 0.26    10.9 (8.01)   13.3 (9.49)   0.190 0.27 
Anxiety symptomsc†     6.4 (3.65)     7.5 (5.04) 0.148 0.25      5.9 (3.54)     8.9 (4.70)   0.003 0.57 
Stress symptomsc†   13.6 (4.20)   15.4 (4.97) 0.032 0.38    13.0 (5.75)   16.3 (5.24)   0.006 0.62 
Mental healthb   44.4 (6.81)   44.9 (7.12) 0.689 0.07    47.6 (5.53)   45.0 (8.12)   0.071 0.37 
Physical healthb   47.6 (5.21)   46.8 (5.54) 0.400 0.15    46.5 (4.95)   47.3 (5.14)   0.467 0.16 
Energy/fatigueb   52.4 (8.29)   53.4 (11.08) 0.541 0.11    54.7 (9.90)   51.1 (11.49)   0.118 0.33 

Note. IG = intervention group; WLG = waitlist-control group; d = Cohen’s d (the magnitude of effects is interpreted as small (0.2), medium (0.5) or large (0.80); * at 3 
months, 125 observations (n = 59 in IG; n = 66 in WLG) were available for analyses of MVPA, sleep quality, mental health, physical health and energy/fatigue, and 124 
observations (n = 59 in IG; n = 65 in WLG) were available for analyses of all other outcomes; ** at 6 months, 89 observations (n = 35 in IG; n = 54 in WLG) were available 
for analyses of MVPA, sleep quality, mental health, physical health and energy/fatigue, and 88 observations (n = 34 in IG; n = 53 in WLG) were available for analyses of all 
other outcomes; a analyzed using a GLMM with gamma distribution and log link function; b analyzed using a GLMM with gaussian distribution and identity link function; c 
analyzed using a GLMM with gaussian distribution and log link function; all GLMM were fitted using the robust variance estimator; † a small positive constant (+1) was 
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added to minutes of MVPA and the DASS-21 scores for the purpose of data analysis and these outcomes are reported with this constant included; boldface indicates 
statistical significance at p<0.025 for co-primary outcomes and p<0.05 for secondary outcomes. 
 

Table 3.  
Odds ratios, 95% CI and results from tests of between-group differences for categorical outcomes using complete cases. 
 Three months*  Six months** 
   OR   SE     95% CI     p   OR  SE     95% CI     p 
Resistance training on two or more days/weeka 20.56 21.36 2.69 to 157.46 0.004  1.05 1.35 0.08 to 13.13 0.970 
Resistance training for ≥10 minutes/weeka   6.71   5.09 1.52 to 29.65 0.012  1.84 1.72 0.30 to 11.43 0.511 
Subjective sleep qualityb†   0.36   0.15 0.16 to 0.84 0.017  0.89 0.50 0.29 to 2.68 0.832 
Sleep onset latencyb†   0.27   0.14 0.10 to 0.76 0.013  0.48 0.32 0.13 to 1.74 0.263 
Sleep durationb†   0.49   0.25 0.18 to 1.32 0.158  0.45 0.29 0.13 to 1.56 0.208 
Sleep efficiencyb†   0.52   0.23 0.21 to 1.25 0.107  0.64 0.33 0.23 to 1.77 0.392 
Sleep disturbancesb†   0.34   0.22 0.10 to 1.18 0.089  0.25 0.20 0.05 to 1.22 0.086 
Sleep medication useb†   0.47   0.42 0.08 to 2.72 0.402  0.07 0.10 0.00 to 1.19 0.066 
Daytime dysfunctionb†   0.80   0.41 0.29 to 2.19 0.665  0.28 0.17 0.08 to 0.94 0.039 
Note. OR = odds ratio; SE = standard error; CI = confidence interval; * at 3 months, 125 observations (n = 59 in IG; n = 66 in WLG) were available for analyses; ** at 6 
months, 89 observations (n = 35 in IG; n = 54 in WLG) were available for analyses a odds ratios for resistance training frequency and duration were calculated using 
GLMMs with binomial distribution, logit link function and robust variance estimator; b estimates for the seven PSQI composites represent proportional odds ratios, robust 
standard errors and 95% CI based on mixed effects ordered logistic regression that tested between-group differences in the likelihood of shifting to another level of the 
variable (lower PSQI composites indicate better sleep quality, thus OR <1 indicates the intervention group was less likely to move up a level or report worse outcomes for 
the composites); † a small positive constant (+1) was added to PSQI component scores for the purpose of data analysis; boldface indicates statistical significance at p<0.05. 
 

 

 

 

 



SYNERGY STUDY - BASIC RESULTS SUMMARY 

7 
 

Appendix Table S2.  
Marginalized mean estimates (M (SE)) and results from tests of between-group differences for continuous outcomes using imputed data. 

 Three months  Six months 
  IG (n = 80) WLG (n = 80)     p   IG (n = 80) WLG (n = 80)      p 

Co-primary Outcomes        
MVPA minutes/weeka† 342.8 (1.16) 275.6 (1.16) 0.281  386.5 (1.19) 317.74 (1.16)   0.413 
Sleep quality (PSQI)b     7.1 (0.40)     8.3 (0.34) 0.023      6.5 (0.54)       7.9 (0.38)   0.015 

Secondary Outcomes        
Sitting minutesb 628.5 (22.82) 646.5 (23.65) 0.601  610.3 (34.22) 604.2 (27.78)   0.889 
Bedtime variabilitya     3.5 (1.07)     4.0 (1.07) 0.123      3.3 (1.08)     4.0 (1.07)   0.064 
Waketime variabilitya     2.4 (1.07)     3.0 (1.07) 0.017      2.6 (1.09)     2.9 (1.09)   0.264 
Sleep hygieneb   30.1 (0.64)   31.8 (0.50) 0.025    31.6 (1.29)   34.1 (0.95)   0.124 
Insomnia severityb      9.7 (0.53)   11.4 (0.47) 0.014      8.1 (0.69)   11.5 (0.61) <0.001 
Daytime sleepinessc     6.6 (1.07)     7.4 (1.06) 0.184      5.9 (1.11)     8.9 (1.08)   0.001 
Depression symptomsa†   10.0 (1.08)   11.2 (1.07) 0.307    11.2 (1.14)   11.8 (1.10)   0.743 
Anxiety symptomsc†     6.3 (1.12)     7.0 (1.09) 0.353      7.6 (1.14)     9.3 (1.09)   0.180 
Stress symptomsc†   14.2 (1.05)   15.8 (1.04) 0.078    13.7 (1.08)   17.2 (1.05)   0.011 
Mental healthb   43.9 (0.90)   44.5 (0.88) 0.612    45.8 (1.53)   44.3 (1.14)   0.438 
Physical healthb   47.4 (0.74)   46.9 (0.67) 0.600    46.4 (0.90)   46.7 (0.80)   0.778 
Energy/fatigueb   51.7 (1.15)   52.9 (1.29) 0.443    54.5 (1.72)   50.9 (1.57)   0.119 

Note. IG = intervention group; WLG = waitlist-control group; * at 3 months, 35 cases (22%) were imputed for analyses of MVPA, sleep quality, mental health, physical 
health and energy/fatigue, and 36 cases (23%) were imputed for analyses of all other outcomes; ** at 6 months, 71 cases (44%) were imputed for analyses of MVPA, sleep 
quality, mental and physical health and energy/fatigue, and 72 cases (45%) were imputed for analyses of all other outcomes; a analyzed using a GLMM with gamma 
distribution and log link function; b analyzed using a GLMM with gaussian distribution and identity link function; c analyzed using a GLMM with gaussian distribution and 
log link function; all GLMM were fitted using an unstructured covariance matrix and the robust variance estimator; † a small positive constant (+1) was added to minutes of 
MVPA and the DASS-21 scores for the purpose of data analysis and these outcomes are reported with this constant included; boldface indicates statistical significance at 
p<0.025 for co-primary outcomes and p<0.05 for secondary outcomes. 
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Appendix Table S3.  
Odds ratios, 95% CI and results from tests of between-group differences for categorical outcomes using imputed data.  
 Three months  Six months 
  OR  SE     95% CI     p   OR  SE     95% CI     p 
Resistance training on two or more days/weeka 6.47 4.41 1.70 to 24.60 0.006  1.53 1.10 0.37 to 6.29 0.553 
Resistance training for ≥10 minutes/weeka 4.02 2.37 1.27 to 12.76 0.018  1.78 1.12 0.51 to 6.14 0.364 
Subjective sleep qualityb† 0.47 0.17 0.22 to 0.97 0.041  0.79 0.35 0.33 to 1.89 0.600 
Sleep onset latencyb† 0.41 0.17 0.18 to 0.93 0.032  0.65 0.34 0.23 to 1.80 0.403 
Sleep durationb† 0.70 0.28 0.33 to 1.52 0.373  0.48 0.26 0.16 to 1.41 0.180 
Sleep efficiencyb† 0.62 0.27 0.26 to 1.45 0.272  0.60 0.23 0.28 to 1.25 0.173 
Sleep disturbancesb† 0.50 0.23 0.20 to 1.21 0.123  0.41 0.24 0.14 to 1.27 0.124 
Sleep medication useb† 0.62 0.37 0.19 to 2.01 0.423  0.36 0.33 0.06 to 2.17 0.265 
Daytime dysfunctionb† 0.83 0.33 0.38 to 1.79 0.630  0.37 0.18 0.14 to 0.98 0.046 
Note. OR = odds ratio; SE = standard error; CI = confidence interval; * at 3 months, 35 cases (22%) were imputed for analyses; ** at 6 months, 71 cases (44%) were 
imputed for analyses; a odds ratios were calculated using GLMMs with a binomial distribution, logit link function, unstructured covariance matrix and the robust variance 
estimator; b estimates for the seven PSQI composites represent proportional odds ratios, robust standard errors and 95% CI based on mixed effects ordered logistic regression 
that tested between-group differences in the likelihood of shifting to another level of the variable (i.e., lower PSQI composites indicate better sleep quality, thus OR <1 
indicates the intervention group was less likely to move up a level or report worse outcomes for the composites); † a small positive constant (+1) was added to PSQI 
component scores for the purpose of analysis; boldface indicates statistical significance at p<0.05. 
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Figure S1. Bar charts illustrate the percentage of participants (out of 125 and 89 
available observations at 3 and 6 months, respectively) by group and time point who 

met guidelines for aerobic exercise and resistance training. In the intervention group, 
the proportion of participants meeting guidelines at baseline, 3 and 6 months was 
6.3%, 37.3%, and 11.4%, respectively. In the waitlist-control group, the proportions 
were 3.8%, 12.1%, and 11.1%, respectively. * indicates a significant between-group 

difference in the relative odds of meeting guidelines (p<0.05). 
 

 

 
Figure S2. Bar charts illustrate the percentage of participants (out of 125 and 89 
available observations at 3 and 6 months, respectively)  by group and time point who 

reported good quality sleep. In the intervention group, the proportion of participants 
reporting good sleep quality at baseline, 3 and 6 months was 6.3%, 40.7%, and 

31.4%, respectively. In the waitlist-control group, the proportions were 2.5%, 9.1%, 
and 11.1%, respectively. * indicates a significant between-group difference in the 
relative odds of reporting good sleep (p<0.05). 
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4.	Adverse	events/harms	

None reported 

 

 

 

 

 


