
Appendix 1 

Thermal clothing to reduce heart failure morbidity during winter: a 
randomised controlled trial 

Photos of thermal clothing 

Top Hats, beanie (left) and skull cap (right) 

  
Socks Temperature monitor 

 

 

 

 



 
Laminated one-page information sheet given to participants in the thermal clothing group 

Advice on when to wear the thermals 

One thermal  
hat 

Two pairs of  
thermal socks 

Two thermal  
tops 

One digital  
thermometer 

 
  

 

The thermals are a supplement to your normal clothes during winter. You should also wear 
your normal winter clothes (e.g., slippers, cardigans, etc). 

We have given you two thermal tops and two pairs of socks so you can wear one whilst the 
other is being washed. We do not recommend wearing two tops or two pairs of socks at the 
same time.  

We strongly recommend that you wear shoes or slippers whenever you are wearing the 
thermal socks. 

Bring the thermals with you if you go on holiday during winter. 

Take the thermals off if: 
1. You feel hot or are sweating.  
2. Your skin feels itchy. The thermals are made from polypropylene, which is non-allergic. 
 
Keep the digital thermometer by the side of your bed to monitor the indoor temperature.  
We recommend you wear the thermals in the following circumstances: 
1. If the indoor temperature is below 18.0 °C when you wake up, then wear the thermals 

under your normal clothes during the day. 
2. If the indoor temperature is below 18.0 °C degrees just before you go to bed, then wear 

the thermals in bed. 
3. If you are going outside for 10 minutes or more and the outdoor temperature is below 

18.0 °C, then wear the thermals under your normal clothes. To find out the outdoor 
temperature you can:  

a. listen to ABC radio (612 or 936 AM, or on digital radio) 
b. go to the Bureau of Meteorology web site: www.bom.gov.au 
c. call the Bureau of Meteorology information service on 1196 (costs 35 cents per call) 

http://www.bom.gov.au/


 

Example page from a clothing diary for women. Participants marked “I” for inside, “O” for 
outside and “I O” for both. 

 Morning Afternoon Evening Night 
Underwear     

Panties I O I I  
Bra I O I I  

Socks (short) or panty hose I O I I I 
Socks (long and thick)     
Long underwear (top)     

Long underwear (bottom)     
Skirts/Dresses     

Skirt (thin)     
Skirt (thick)     

Short (or no) sleeved dress     
Long sleeved dress     

Shorts/Trousers     
Shorts     

Trousers (thin)     
Trousers or sweatpants (thick) I O I I  

Blouses/Shirts     
Short (or no) sleeved (thin) I O I I  

Long sleeved (thin)     
Long sleeved (thick i.e. flannelette)     

Tops     
Long sleeved sweater or jumper (thin)     

Long sleeved sweater or jumper (thick) I I I  
Jacket     

Jacket (thin)     
Jacket (thick) O     

Other     
Hat O     

Shoes O     
Sleepwear and Robes     

Short-sleeved pyjamas/nightie (thin)     
Long-sleeved pyjamas/nightie (thick)    I 

Dressing gown or robe (thin)     
Dressing gown or robe (thick)     

Thermal Clothing     
Hat     
Top     

Bottoms     
Socks      

Personal Clothing Items  
(not listed above, please describe item and material made from) 
Rain Coat, thin, synthetic material O    

Gloves, wool O    

Comments:  wore different clothes for 10 mins gardening in the morning



 

Details on indoor temperature loggers 

We used “TC” General Thermocron™ Loggers housed in a plastic key fob (see photo, around 
5 cms long). Company web site: http://thermocron.com.au. The loggers have temperature range 
between –40 °C and 85 °C and a resolution of 0.5 °C. 

 

The loggers recorded the temperature every 88 minutes. This time gap was chosen as the maximum 
number of readings that could be stored is 2,048 and we used a start date of 1st May and end date of 
1st September. 

Instructions given to participants: 

How to place the temperature monitors in your home 
1. Peel off the black/blue sticker from the back of the plastic hook. 
2. Stick the monitor to an internal wall with the metal part facing outward. It should be high 

enough to be out of reach of young children and pets, and away from any direct source of 
cooling or heating (e.g., fire or air conditioner). 

3. The monitors are labeled with their location (bedroom and living room).  
4. We will send you a replied paid envelope in September for you to return the monitors to us. Peel 

the monitor from the wall using the clear tab. 
 

  

http://thermocron.com.au/


 

Logistic regression of predictors of wave missing data. Results are mean prevalence ratios with 
95 percent confidence intervals. Reference groups are: Group = No thermals, Gender = Male, 
Enthusiasm = High, and Wave = Midwinter phone call.  

Variable  Mean 95% CI P-value 
Group = Thermals  0.92 0.59, 1.43 0.712 
Age (+10 years)  0.75 0.58, 0.95 0.018 
Gender = Female  1.77 1.09, 2.85 0.020 
Low or neutral enthusiasm  1.77 1.11, 2.80 0.016 
Wave = Midwinter bloods  8.54 3.34, 26.43 <0.001 
Wave = End of winter phone  1.91 0.63, 6.47 0.268 
Wave = End of winter bloods  8.54 3.34, 26.43 <0.001 
Wave = Temperature loggers  4.70 1.77, 14.86 0.004 
Wave = Clothing diary  11.02 4.35, 33.97 <0.001 
 

Mean differences (treatment minus control) and 95% confidence intervals for primary and 
secondary outcomes for per protocol analysis. All results are absolute differences except for GP 
visits which are relative risks. 

 Midwinter 
difference 

95% CI End of winter 
change 

95% CI 

Days in hospital  –0.24 –1.02, 0.54 NA  

GP visits  1.02 0.96, 1.08 NA  

ED 
presentations  

–0.04 –0.12, 0.04 NA  

EQ5D  –0.00 –0.10, 0.10 –0.02 –0.14, 0.09 

Overall 
Pittsburgh sleep 
score  

–0.90 –2.20, 0.39 0.03 –1.16, 1.21 

Actual sleep 
hours  

0.32 –0.25, 0.88 –0.24 –0.90, 0.42 

Minutes to fall 
asleep  

–4.44 –19.23, 10.36 –10.87 –25.16, 3.42 

Cholesterol  0.09 –0.30, 0.48 0.04 –0.35, 0.43 

CRP  0.02 –0.42, 0.46 –0.15 –0.71, 0.40 

Fibrinogen  –0.32 –0.65, 0.01 0.35 –0.08, 0.77 

Relative serum 
viscosity  

–0.04 –0.08, –0.01 0.02 –0.02, 0.05 

 

  



 

Multiple regression model of ensemble clo of overall clothing insulation. Data from the five day 
clothing diary. Model includes a random intercept per participant to control for correlated data. 
Interactions labelled using ‘×’. 

Variable Mean 95% CI 
Intercept 0.81 0.70, 0.91 
Diary day=2 0.01 –0.04, 0.06 
Diary day=3 –0.01 –0.06, 0.04 
Diary day=4 –0.03 –0.08, 0.02 
Diary day=5 –0.04 –0.09, 0.01 
Time of day=Afternoon –0.08 –0.14, –0.02 
Time of day=Evening 0.01 –0.06, 0.07 
Time of day=Night –0.15 –0.22, –0.08 
Gender=Female –0.11 –0.28, 0.07 
Place worn=Outside only –0.16 –0.23, –0.09 
Place worn=Inside and Outside –0.00 –0.06, 0.05 
Group=Thermals –0.07 –0.21, 0.08 
Gender=Female:Group=Thermals 0.08 –0.18, 0.35 
Time of day=Afternoon×Group=Thermals –0.01 –0.09, 0.07 
Time of day=Evening×Group=Thermals 0.04 –0.05, 0.13 
Time of day=Night×Group=Thermals 0.13 0.03, 0.23 
Place worn=Outside only×Group=Thermals –0.04 –0.13, 0.06 
Place worn=Inside and Outside×Group=Thermals 0.04 –0.04, 0.12 
 

Indoor temperature model using data from the indoor temperature monitors. We included a 
random intercept to adjust for the correlated data from the same participant. 

Variable Mean 95% CI 
Intercept 24.84 24.34, 25.34 
Place=Living room 0.44 0.43, 0.45 
Group=Thermals 0.37 –0.26, 0.99 

  



 

Comparison of complete case and imputed results.  

 

  



 

Multiple regression model of mean number of clothing items, means and 95% confidence interval. 
Results from a linear mixed effects model with a random intercept for each participant. Reference 
groups are: Time of day=Morning; Diary day=1; Place worn=Inside only and Gender=Male. 
Variable Mean Lower Upper 
Intercept 0.81 0.70 0.91 
Diary day=2  0.01 –0.04 0.06 
Diary day=3  –0.01 –0.06 0.04 
Diary day=4  –0.03 –0.08 0.02 
Diary day=5  –0.04 –0.09 0.01 
Time of day=Afternoon  –0.08 –0.14 –0.02 
Time of day=Evening  0.01 –0.06 0.07 
Time of day=Night  –0.15 –0.22 –0.08 
Gender=Female  –0.11 –0.28 0.07 
Place worn=Outside only  –0.16 –0.23 –0.09 
Place worn=Inside and Outside  –0.00 –0.06 0.05 
Group=Thermals  –0.07 –0.21 0.08 
Gender=Female:Group=Thermals  0.08 –0.18 0.35 
Time of day=Afternoon:Group=Thermals  –0.01 –0.09 0.07 
Time of day=Evening:Group=Thermals  0.04 –0.05 0.13 
Time of day=Night:Group=Thermals  0.13 0.03 0.23 
Place worn=Outside only:Group=Thermals  –0.04 –0.13 0.06 
Place worn=Inside and Outside:Group=Thermals  0.04 –0.04 0.12 

Multiple regression model of mean number of clothing items, means and 95% confidence interval. 
Results from a linear mixed effects model with a random intercept for each participant. Reference 
groups are: Time of day=Morning; Diary day=1; Place worn=Inside only and Gender=Male. 
Variable  Mean Lower Upper 
Intercept 4.07 3.42 4.71 
Diary day=2  0.09 –0.22 0.40 
Diary day=3  –0.05 –0.36 0.26 
Diary day=4  –0.15 –0.45 0.16 
Diary day=5  –0.26 –0.57 0.05 
Time of day=Afternoon  –0.23 –0.61 0.15 
Time of day=Evening  –0.01 –0.41 0.39 
Time of day=Night  –1.46 –1.92 –1.01 
Gender=Female  –0.45 –1.44 0.55 
Place worn=Outside only  –0.52 –0.97 –0.06 
Place worn=Inside and Outside  1.22 0.86 1.58 
Group=Thermals  0.48 –0.36 1.32 
Gender=Female:Group=Thermals  0.32 –1.21 1.85 
Time of day=Afternoon:Group=Thermals  –0.16 –0.69 0.37 
Time of day=Evening:Group=Thermals  0.02 –0.54 0.58 
Time of day=Night:Group=Thermals  –0.25 –0.88 0.38 
Place worn=Outside only:Group=Thermals  –1.02 –1.62 –0.41 
Place worn=Inside and Outside:Group=Thermals  –0.17 –0.69 0.34 
 



 

Logistic regression model of wearing thermal clothing in the thermal clothing group, mean odds 
ratios and 95% confidence intervals. The model includes a random intercept for each participant. 
References groups are: Time of day=Morning, Diary day=1, Place worn=Inside only and 
Gender=Male.  

Variable  Mean Lower Upper 
(Intercept)  1.80 0.99 3.26 
Diary day=2  0.99 0.61 1.59 
Diary day=3  0.89 0.55 1.44 
Diary day=4  1.05 0.66 1.68 
Diary day=5  0.97 0.60 1.56 
Time of day=Afternoon  0.56 0.37 0.84 
Time of day=Evening  0.75 0.49 1.16 
Time of day=Night  0.37 0.23 0.61 
Place worn=Outside only  0.16 0.10 0.27 
Place worn=Inside and Outside  0.95 0.64 1.40 
Gender=Female  0.86 0.33 2.21 
 

 


