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Abbreviations 

BMI, body mass index 

CAV, cardiac allograft vasculopathy 

CR, cardiac rehabilitation 

CVD, cardiovascular disease 

EE, energy expenditure 

HF, heart failure 

HTx, heart transplantation 

LVEF, left ventricular ejection fraction 

LTx, lung transplant 

METs, metabolic equivalents 

PA, physical activity 

PAL, physical activity level 

QS%, quadriceps muscle strength corrected for body weight 

QoL, quality of life 

6MWD, 6 minute walk distance 

6MWT, 6 minute walk test 

SD, standard deviation 

SWA, SenseWear Pro3 armband ACCEPTED
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BACKGROUND: Whilst exercise capacity improves postheart transplantation (HTx), it 

remains unclear if the level of physical activity (PA) shows similar improvement. The 

purpose of this study was to (1) describe PA levels and (2) identify factors which may be 

associated with levels of PA post-HTx.   

METHODS: A prospective observational cross-sectional study was conducted at a single 

centre HTx outpatient clinic. Medically stable adult recipients ≥6months post-HTx were 

recruited. Physical activity level (PAL) and average daily time spent at least moderately 

active (≥3 metabolic equivalents (METs)) were estimated using a multisensor device. Factors 

investigated were demographic (age, sex, body mass index (BMI), time post-HTx and reason 

for HTx), corticosteroid use, exercise capacity (6 minute walk distance) and quadriceps 

muscle strength corrected for body weight (QS%).  

RESULTS: The mean post-HTx time of the 75 participants was 9.2±7.0yrs (0.5-26yrs).  

Twenty-seven (36%) were classified as extremely inactive (PAL<1.40); 26 (34.6%) sedentary 

(1.40<PAL<1.69) and 22 (29.3%) active (PAL>1.70).  Multivariable analysis showed greater 

QS% (β=0.004 (0.002-0.006) p=0.001) to be independently associated with increased PAL. 

For increased time ≥3METs both greater QS% (β=0.0164 (0.003-0.029), p=0.014) and lower 

BMI (β=-0.0626 (-0.115- -0.0099), p=0.021) were independently associated.  

CONCLUSIONS: The degree of observed sedentary behaviour post-HTx is surprising, with 

the majority of participants not reaching levels of PA recommended for health benefits. QS% 

and BMI were the only factors found to be independently associated with estimates of PA. 

Further quality trials are required to demonstrate the long-term benefits of regular PA and 

investigate ways of increasing adherence to PA post-HTx.  
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INTRODUCTION 

Heart transplantation (HTx) is a well-accepted treatment for end-stage heart failure(HF)
1
.

Whilst survival rates in the first year post-HTx have improved; long-term survival has 

remained essentially unchanged for the last 20 years
2
.  Cardiovascular (CVD) events are a

leading cause of death post-HTx
3
, with cardiac allograft vasculopathy (CAV) affecting 50%

of recipients by 10 years post-HTx
4
.

Obesity (Body mass index (BMI) ≥30kg/m
2
) is common post-HTx

5,6
 with recipients reported

to gain approximately 10kg 1 year post-HTx
6
.  Obesity post-HTx is associated with increased

risk of CVD
5,7

, CAV
7
, rejection

8,9
 and diabetes

7,9
.  The impact of obesity and physical

inactivity on all-cause mortality in the general population is well described
10,11

. In healthy

and chronic disease populations, increased exercise capacity and higher levels of physical 

activity (PA) have been found to have a favourable effect on CVD risk factors including 

blood pressure, diabetes and obesity
12

. Whilst the impact of low levels of PA has been

reasonably well-documented in healthy and chronic heart disease populations
13-16

, this has not

been well-described in the post-HTx population.  There is evidence to suggest that exercise 

capacity improves post-HTx
17-21

. Studies have demonstrated the benefits of exercise training

post-HTx, with exercise training reportedly improving long-term survival
22

 and peak oxygen

consumption
23-25

 and resistance training improving skeletal muscle mass
26

, strength
26

 and

bone density
27

. Andersen et al (2017) in a recent Cochrane review reported that exercise-

based cardiac rehabilitation (CR) improves exercise capacity compared with no exercise post-

HTx
21

, yet they concluded that further adequately powered and high quality trials are needed

to demonstrate the longer-term benefits of exercise  post-HTx
21

.
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PA is defined as any bodily movement produced by skeletal muscles during every day 

functioning
28

, reflecting both the physical and behavioural performance of the individual
29

.

Initiating and maintaining involvement in regular PA is determined by many variables
30

including exercise-associated symptoms, peripheral muscle strength, training and disease 

status, mood, past behaviours, health beliefs, personality characteristics and  socio-economic, 

cultural and external factors
28,29,31,32

.  There are a variety of ways of measuring levels of PA,

but multisensor devices that provide an estimate of energy expenditure (EE) normalised for 

resting EE offer several advantages
33

. In particular, using this approach, the physical activity

level (PAL) can be derived. This measure, which takes into account differences in body size, 

expresses daily EE as a function of overnight EE
34,35

.  Leading health agencies, including the

World Health Organisation, have developed 3 broad PAL classes to categorise PA: extremely 

inactive (PAL < 1.40)
33

, sedentary (PAL 1.40-1.69)
36

 and active (PAL ≥1.70)
36

. Healthy

individuals who are extremely inactive (PAL <1.40) and sedentary (PAL 1.40-1.69) have 

been shown to have increased risk factors for CVD with those who are extremely inactive 

(PAL <1.40) at increased risk of CVD, diabetes and some types of cancer
11,37

. The mean PAL

range for adults aged 18-64years in western populations has been documented as 

approximately 1.60 to 1.75 (sedentary to moderately active)
33

.

Only a few small studies have attempted to describe PA levels in the post-HTx population
38-

40
. A greater body of evidence exists for the postlung transplant (LTx) population, with 

studies reporting reduced time spent walking and reduced time spent moderately active 

(≥3METs)
41-44

, with higher levels of daily PA related to greater exercise capacity, physical

functioning and preserved muscle strength
42

. Whilst it is likely that similar factors are related

to levels of PA in the HTx population, to date no study has reported the normalised PAL in a 

large group of HTx recipients using a reliable multisensor device or investigated factors that 
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may be associated with estimates of PA.  Therefore, the purpose of this study was to (1) 

describe PA levels post-HTx using a multisensor device (SenseWear Pro3 armband (SWA)) 

and (2) identify factors which may be associated with estimates of PA (PAL and average 

daily time spent at least moderately active (≥3METs)) post-HTx.  We hypothesize that PAL 

and average daily time spent ≥3METs will correlate directly with 6 minute walk distance 

(6MWD) and quadriceps muscle strength corrected for body weight (QS%), inversely with 

age, BMI, time post-HTx and ischaemic cardiomyopathy and no correlation with sex or other 

aetiologies of cardiomyopathy.    
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MATERIALS AND METHODS 

 

Patient selection 

In this prospective observational cross-sectional study, medically stable adult HTx recipients 

were recruited from a single centre HTx outpatient clinic (The Prince Charles Hospital, 

Brisbane, Australia). Inclusion criteria were participants ≥6 months post-HTx and able to 

wear the SWA ≥22hours/day for ≥3days. Exclusion criteria were left ventricular ejection 

fraction (LVEF) (by any imaging modality), less than 50%, a rejection episode within the 

past 2 months or any injury or illness that could be reasonably expected to reduce mobility. 

This study was approved by the institutional ethics committee (HREC/13/QPCH/34) and 

informed written consent was gained from each participant.   

 

Study parameters 

Primary outcome measures of PAL and average daily time spent ≥3METs were estimated 

using the SWA.  Participants were asked to wear the SWA continuously for 1 week except 

when participating in water-based activities
45

. The SWA has been validated against other 

techniques measuring EE including indirect calorimetry and the doubly labelled water 

method in healthy
46,47

 and chronic disease
48

 populations. Output parameters include PAL, 

average daily time spent ≥3METs, steps and time spent lying down and sleeping. Based on 

PAL, participants were classified as: extremely inactive (PAL <1.40)
33

, sedentary (PAL 1.40-

1.69)
36

 or active (PAL ≥1.70)
36

. Note whilst the SWA reports daily steps (also an indicator of 

PA), there is some evidence in other clinical populations that the device is inaccurate at 

detecting steps, particularly at slow walking speeds
49

. Hence, we did not report daily steps for 

this study. 
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Measures 

 

Demographics 

Age, sex, height, body weight, BMI, time post-HTx, reason for HTx (aetiology of 

cardiomyopathy), immunosuppression regime at time of assessment and most recent post-

HTx LVEF within 12 months of assessment time point were recorded. 

 

Quadriceps muscle strength 

Quadriceps muscle strength was measured using a handheld dynamometer (Lafayette Manual 

Muscle Test System) as per published protocol
50

 with an adjustable strap secured behind the 

participant’s leg and held to the dynamometer to ensure an isometric contraction as 

previously described
51

. In a seated position on a plinth with 90 degrees hip flexion, feet not 

touching the floor and the knee positioned at 70 degrees flexion, the participant was 

instructed to extend their knee maximally for 4 seconds with the peak force of the isometric 

contraction recorded in kilograms (kg). Three attempts were conducted on each leg 

alternating between legs each time with at least 1 minute rest between attempts as per the 

published protocol
52

. To standardise for body weight, quadriceps muscle strength was 

expressed as a percentage (QS%) by adding together the best attempt on each leg and 

dividing by the participant’s body weight (kg) as per Walsh et al (2014)
51

.  

 

Six minute walk test 

Exercise capacity was measured using the 6-minute walk test (6MWT) conducted on a thirty 

metre track in a hospital corridor as per standardised protocol
53

. Time was monitored using a 

stopwatch and participants were instructed to walk at their own pace whilst attempting to 
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cover the greatest distance possible in the 6 minutes. Standard encouragement was provided 

every minute as per recommended guidelines
53

.  

 

Study protocol  

Following recruitment, participants performed the quadriceps strength test, 6MWT and had 

the SWA fitted on their right upper arm. Instructions were given to participants to wear the 

SWA in their home and community environment for 1 week. Upon return of the SWA the PA 

measures were uploaded and PAL and average daily time spent ≥3METs were estimated and 

recorded. These assessment measures are clinically relevant and easily reproducible.  

 

Statistical analysis  

Statistical analysis was performed using linear regression and spearman correlation as 

appropriate to determine predictors of  PAL  and average daily time spent ≥3METs. Data was 

log transformed where it did not comply with normality.  Univariable (p<0.1) and 

multivariable analysis was conducted with demographics and routine clinical measures 

thought likely to impact PAL and average daily time spent ≥3METs analysed. Variables 

included were age, sex, time post-HTx, BMI, reason for HTx (aetiology of cardiomyopathy), 

corticosteroid use at time of assessment, 6MWD and QS%. Data is expressed as mean ± SD 

unless otherwise stated.   

 

RESULTS 

Participants 

Eighty-seven HTx recipients were recruited between February 2013 and August 2014. Of 

these, 9 were excluded due to wear time of the SWA device <22hrs/day for <3days, 1 for 

reduced LVEF (42%) and 2 for device failure. Therefore, seventy-five participants, (20 
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female, 26.7%) and time post-HTx 9.2 ± 7.0years were included (Table 1). Reasons for HTx 

were 27 (35.5%) ischemic cardiomyopathy, 28 (37.3%) idiopathic dilated cardiomyopathy 

and 20 (26.3%) other (restrictive cardiomyopathy, familial, fabrys disease, hypertrophic-

obstructive cardiomyopathy, amyloid, congenital heart disease, sarcoidosis and valvular heart 

disease).  

 

Immunosuppression 

All participants were on an immunosuppression regimen including a calcineurin inhibitor and 

at least 1 agent from a different class. The majority of recipients were on a combination of 

cyclosporin (n=55) and mycophenolate mofetil (MMF)(n=36). Other immunosuppression 

medications used were tacrolimus (n=18), everolimus (n=11), sirolimus (n=6), myfortic 

(n=7) and azathioprine(n=18). Most participants were not taking any oral corticosteroids 

(prednisolone) at the time of the study (65%) with approximately 35% taking at least 1 mg 

per day (1 -10 mg) (Table 2).  

 

Outcomes 

The PA parameters are included in Table 3.  The mean PAL for the group was 1.66 ± 0.47 

and the mean average daily time spent ≥3METs was 143 ± 155 minutes. Using the PAL 

categories, 25 (33.3%) participants were classified as extremely inactive (PAL <1.40), 28 

(37.3%) sedentary (PAL 1.40-1.69) and 22 (29.3%) active (PAL ≥1.70). There was a similar 

distribution of participants on oral corticosteroids (prednisolone) at time of assessment in the 

physically active (PAL ≥1.7) and inactive (PAL <1.7) groups (Table 2). When we looked at 

corticosteriod use as a categorical value, we found no difference in PAL between those on 

prednisolone or not (p=0.60). When we looked at corticosteroid dose as a continuous 

variable, no difference was found between PAL and daily dose (r=-0.07, p=0.56). When we 
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compared demographic data, clinical measures (6MWD, QS% and LVEF) and corticosteroid 

use of the physically active (PAL ≥1.7) and inactive (PAL <1.7) groups, QS% (p<0.001) and 

BMI (p=0.02) were the only factors assessed found to differ significantly between the 2 

groups (Table 4).   

 

The results of the univariable analysis examining the relationship between PAL and clinical 

measures are shown in Table 3 and Figure 1. Both the 6MWD and QS% were positively 

associated with PAL (p<0.1) and BMI negatively associated with PAL (p<0.1). Multivariable 

results are shown in Table 5 with greater QS% identified as the only measure independently 

associated with increased PAL.  

 

The results of the univariable analysis examining the relationship between average daily time 

spent ≥3METs and clinical measures are shown in Table 6 and Figure 1. In univariable 

analysis,  6MWD and  QS% were found to be positively associated with average daily time 

spent ≥3METs (p<0.1) and age and BMI were found to be negatively associated with average 

daily time spent ≥3METs (p<0.1). In multivariable analysis greater QS% and lower BMI 

were identified as the only measures independently associated with increased average daily 

time spent ≥3METs (Table 6).  

 

On inspection of the different PAL categories, as PAL increased, average daily time spent at 

least moderately active (≥3METs) and QS% increased and BMI decreased (Table 3 & Figure 

2). The active group (PAL ≥1.70) were extremely active (mean PAL for this group 2.27 ± 

0.41) (Table 3 & Figure 2). 
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DISCUSSION  

This study provides baseline information on the levels of PA of a broad range of adult HTx 

recipients.  Our sample had similar numbers of subjects from each of the 3 PAL and BMI 

categories. The majority of participants were male (73.3%), which is consistent with our 

hospital HTx cohort where 82% are male. The mean PAL for the whole group was greater 

than 1.60 (PAL= 1.66 ± 0.47) suggesting that on average, HTx recipients are sedentary to 

moderately active. However, closer inspection of the data suggests that the majority of 

participants (71%) were essentially inactive (PAL<1.70) and that 33% were extremely 

inactive with a PAL of <1.40.  The average PAL for the group was increased due to the small 

number of HTx recipients who were highly active.  This active group (PAL ≥1.70) were in 

some instances extremely active with many exceeding the recommended guidelines of at least 

150 minutes of moderate PA per week. Indeed the mean daily time spent moderately active 

(≥3METs) for this group was 347 ± 134minutes.  

 

Our results reflect the level of PA recorded in the general adult population in western 

countries (PAL 1.60-1.75)
33

 and reinforce the findings of previous smaller studies post-HTx.  

A similar amount of daily time spent ≥3METs was recorded using the SWA in 12 HTx 

recipients at 1 year post-HTx 
38

, sedentary behaviour was observed using mean activity 

counts from an accelerometer (Actiwatch 2) and self-reporting in 27 women post-HTx(5.2 ± 

4.4years)
39

 and PA levels of 47 HTx recipients(4.8 ± 3.0 years) was reported to be in the low 

to moderate range of EE assessed using a questionnaire
40

. In contrast, Gustaw et al (2017) in 

a study assessing PA levels in 113 adult post solid organ transplant recipients via an internet-

based questionnaire found adult HTx recipients(24%; n=27) were engaged in above limited 

levels of PA, but stated that this difference may be due to the use of a voluntary convenience 

sample and participant characteristics
54

.    
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Not surprisingly, we found higher QS% to be independently associated with  higher PAL and 

more average daily time spent at least moderately active(≥3METs). We are unable to 

determine if the higher QS% is causally related to increased PAL or vice versa, ie, if PAL 

results in higher QS%.  We can report that our results are similar to those previously 

described post-LTx with Langer et al (2009) reporting better quadriceps muscle strength 

related to higher levels of daily PA
42

 and Walsh et al (2013) reporting improvements in 

exercise capacity (measured by 6MWD) largely explained by improvements in QS% and by 

recipients’ pre-LTx exercise capacity
52

.    

  

We did find an inverse and independent association between BMI and average daily time 

spent ≥3METs, suggesting that those with a lower BMI were potentially more active and 

physically fit.  This would appear counter to the ‘obesity paradox for HF’ (which suggests 

that higher body weight individuals with HF have better exercise capacity and better chances 

of survival). Our results are however consistent with the smaller study by Evangelista et al 

(2005), who also reported an inverse relationship between PA and obesity in 27 women post-

HTx(5.2 ± 4.4years), with more obese individuals being less active
39

.   

Interestingly, greater 6MWD (measure of exercise capacity) although found to be related to 

increased PAL and average daily time spent ≥3METs was not found to be independently 

associated with either PAL or time spent ≥3METs in our HTx sample. This may reflect the 

fact that 6MWD is an index of exercise capacity and may not necessarily be directly related 

to PA.  Whilst individuals may have the capacity to perform exercise, they may choose not to 

for a variety of reasons such as motivation and comorbidities, and hence have a low PAL.  
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Unfortunately we did not assess quality of life (QoL). Poor QoL may be a reflection of 

mental health or physical inability and may be more predictive of PA than other physical 

measures. Assessment of this should be included in future studies. Although the majority of 

participants were classified as extremely inactive or sedentary they may have been content 

with their level of physical function. Contrary to our hypothesis, time post-HTx and age were 

not found to be associated with estimates of PA nor was type of cardiomyopathy.  

 

Other limitations of this study should be acknowledged. First, the design is explorative and 

cross sectional weakening the strength of conclusions, and due to the very nature of the study, 

we would have had a survivor bias in our sampling. It is possible and likely that PA may 

change over time, and  those who previously led an active lifestyle may be more likely to be 

more active post-HTx. Those with a longer history of HF may be less PA post-HTx due to 

having a longer period to become accustomed to being less PA. Current and previous 

psychological and behavioural factors that may impact levels of PA such as interests, 

motivation, anxiety and depression were not investigated either. Diastolic dysfunction was 

not assessed which may impact PAL in those with preserved LVEF.   

 

Medication regimes may impact PA levels, and although no relationship was found between 

corticosteroid use at time of assessment and PAL, we were not able to accurately determine 

the relationship between immunosuppression load post-HTx and PA as time post-HTx varied 

greatly in our dataset. One may argue that time post-HTx could be a potential surrogate for 

immunosuppression load (ie, longer period post-HTx would likely have greater 

immunosuppression load). We also acknowledge as a potential limitation not acquiring 

information on the role of complications or change in weight in the first year post-HTx and 
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eventual outcomes due to 9 participants receiving HTx away from our site and 7 participants 

being <12months post-HTx at time of assessment.   

 

Although participants were mean 9.2 ± 7.0 years post-HTx, participation in a post-HTx 

cardiac rehabilitation (CR) program and current involvement in a formal exercise program 

were not recorded. However, early exercise rehabilitation is commenced routinely post-HTx 

with the aim to mobilize recipients as early as possible postextubation. Daily walking and 

lower-limb strengthening exercises (sit to stand, squats and stair climbing) are commenced 

and gradually progressed during the initial hospital admission. On discharge from hospital, all 

recipients are referred to their local outpatient CR program if there is one available. 

Individualised home exercise programs consisting of walking and lower-limb strengthening 

exercises are also provided which are monitored and progressed during regular outpatient 

consultations.  As all participants were ≥6 months post-HTx it is unlikely that any 

participants were actively enrolled in a CR program at the time of assessment. A recent 

retrospective review by Rosenbaum et al (2016) reported an association between increased 

participation in early CR and long-term survival in HTx recipients, while adjusting for 

baseline debility, with attendance early post-HTx corresponding to approximately 10% 

decreased risk of death while controlling for baseline 6MWT results, rejection episodes (early 

graft failure) and corticosteroid dose
22

.  

 

We can conclude that management post-HTx is complex. The degree of observed sedentary 

behaviour post-HTx is surprising, highlighting the need to actively intervene on PA as the 

majority of participants assessed were not reaching levels of PA recommended for health 

benefits. Quadriceps muscle strength corrected for body weight and body mass index were 

the only factors found to be independently associated with estimates of physical activity 
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(PAL and average daily time spent at least moderately active (≥3METs)). By encouraging 

increased levels of PA and by targeting muscle strength recovery in this patient population 

we may improve long-term health outcomes. Further quality trials are required to 

demonstrate the long-term benefits of regular PA and investigate ways of increasing 

adherence to PA post-HTx.  
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Figure 2 
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Table 1: Demographics 

Demographics (n=75)  

Age (years)      56 ± 14 

Female (n, %)      20, 26.7 

Body Mass (kg)    82.6 ± 19.3 

Height (cm)  172.0 ± 8.7 

Body mass index (kg/m²)   27.7 ± 6.1  

Time posttransplant (years)     9.2 ± 7.0  

Left ventricular ejection fraction (%)   60.8 ± 7.2 

6MWD (m)     488 ± 100  

Quadriceps strength corrected  

for body weight (QS%)  

  78.8 ± 24.6 

 

Table 1: Demographic data, exercise capacity (6MWD) and quadriceps strength corrected for body 

weight (QS%). Categorical data presented as mean ± SD.  
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Table 2: Comparison of corticosteroid use of active (PAL≥1.7) and inactive (PAL<1.7) groups 

Corticosteroid (prednisolone) 

use at time of assessment 

Active group 

(PAL≥1.7) 

 

Inactive group 

(PAL<1.7) 

 

Total 

  

Yes 5 21 26 

No 17 32 49 

Total 22 53 75 

 

Table 2: Corticosteroid (prednisolone) use at time of assessment. 
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Table 3:  Physical activity parameters  

Outcomes 

(n=75) 

% PAL Mean daily 

time spent 

≥3 METs 

(mins) 

BMI Age QS% 

TOTAL 

GROUP 

(n=75) 

100      1.66 ± 0.47      143 ± 155   27.7 ± 6.1         56 ± 14    78.8 ± 24.6 

Extremely 

inactive    

(< 1.40) 

(n=25) 

 

33.3  

    1.28 ± 0.06   24.56 ± 16.95 30.45 ± 7.18    57.64 ± 13.64  69.57 ± 25.35 

Sedentary          

(1.40-1.69) 

(n=28) 

 

37.3  

    1.52 ± 0.09   88.14 ± 44.00 26.96 ± 4.78    54.19 ± 13.18  76.04 ± 19.91 

Active                

(≥1.70) 

(n=22) 

 

29.3      2.27 ± 0.41 346.77 ± 133.95 25.15 ± 4.64    55.54 ± 16.99  94.21 ± 23.17 

 

Table 3: Physical activity level (PAL), mean daily time spent ≥3METs, BMI , age and QS%.  

Categorical data presented as mean ± SD.   
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Table 4: Characteristics of active (PAL≥1.7) and inactive (PAL<1.7) groups 

 
Characteristics Active group (n=22) Inactive group (n=54) p 

Age (years) 55.5 ± 17.0   56 ± 13.4 0.90 

Female (n, %) 7, 32 13, 24 0.57 

BMI (kg/m²)          25.2 ± 4.6            28.7 ± 6.3 0.02 

Time posttransplant (years) 9.9 ± 7.2              8.7 ± 7.0 0.52 

Left ventricular ejection fraction (%)          60.3 ± 6.2               61 ± 7.5 0.72 

6MWD (m) 501.8 ± 117.8             483 ± 93.4 0.47 

Quadriceps strength corrected for 

body weight (QS%) 

94.2 ± 23.2            72.5 ± 22.4 <0.001 

Taking corticosteroid (n, %) 5, 22.7 21, 39.6 0.19 

 

Table 4: Demographic data, exercise capacity (6MWD), quadriceps strength corrected for body 

weight (QS%) and corticosteroid use at time of assessment. Categorical data presented as mean ± 

SD.  
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Table 5: Univariable & multivariable analysis: Predictors of PAL 

 

Univariable: PAL B 95% CI p 

BMI -0.015   -0.024 – -0.007 0.001 

6MWD 0.001    0.000 – 0.012 0.024 

QS% 0.004    0.002 – 0.006 <0.001 

Multivariable: PAL B 95% CI p 

QS% 0.004   0.002 – 0.006 0.001 

 

Table 5: Physical activity level (PAL): dependent variable. Independent variables evaluated: 

Participants’ age, sex, time post-HTx, body mass index (BMI), reason for HTx, 6-minute walk 

distance (6MWD) and quadriceps muscle strength corrected for body weight (QS%). 
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Table 6: Univariable & multivariable analysis: Predictors of mean daily time spent ≥3METs 

Univariable: Time spent ≥3METs B 95% CI p 

Age -0.021 -0.041 – -0.001 0.042 

BMI -0.102 -0.145 – -0.059 <0.001 

6MWD 0.005    0.003 – 0.008 <0.001 

QS% 0.026    0.015 – 0.037 <0.001 

Multivariable: Time spent ≥3METs B 95% CI p 

QS% 0.016    0.003 – 0.029 0.014 

BMI -0.063 -0.115 – -0.010 0.021 

Table 6: Mean daily time spent ≥3METs: dependent variable. Independent variables evaluated: 

Participants’ age, sex, time post-HTx, body mass index (BMI), reason for HTx, 6-minute walk 

distance (6MWD) and quadriceps muscle strength corrected for body weight (QS%). 
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