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Abstract

BACKGROUND:

Physical exercise has been linked to reduced frailty but there is insufficient evidence of

beneficial effects in community-dwelling older adults with subjective cognitive

concerns.

OBJECTIVE:

This study aimed to clarify the effects of physical exercise in this population.

DESIGN: Single-blind randomized controlled trial

SETTING: Toyota, Japan

PARTICIPANTS:

Residents aged 65-85 years were screened using the Kihon checklist; those with

subjective cognitive concerns were invited for eligibility assessment. In total, 415

community-dwelling older adults were enrolled and randomized.

Methods:

This trial investigated the effects of aerobic training(AT), resistance training(RT), and

combined training(AT+RT) programs on reducing frailty. All participants were

randomized into one of the three intervention groups or the control group. Participants in

the intervention groups underwent a group training program and self-paced home



55

56

S7

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

training for 26 weeks. The control group received lectures about health promotion. A 95-

item frailty index(FI) was utilized to determine the effects of training. Participants were

followed up at weeks 26 and 52.

RESULTS:

At baseline, mean age of all participants(47% women) was 72.34+4.6 years, with mean FI

score of 0.3+£0.1. Compared with control group, AT improved total FI by 0.020(CI

—0.039 to —0.001,effect size —0.275) and the depression and anxiety component of FI by

0.051(CI —0.084 to —0.018,effect size —0.469) at week 26, but the effects waned at week

52. No significant differences in FI were found in RT and AT+RT groups at week 26 and

52.

CONCLUSIONS:

A 26-week aerobic training reduced frailty modestly, especially in the depression and

anxiety component, in older adults with subjective cognitive concerns.

Key words: frailty, cognition, anxiety, depression, physical training

Key points:
1. Aerobic training potentially reverses frailty, especially in the depression and
anxiety component, in older adults with subjective cognitive concerns.
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Using a comprehensive tool such as Frailty Index to assess intervention effects is

warranted.

Home-based exercise program with minimal equipment and space is worth

incorporating into management of frailty.



80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

Introduction

Frailty has been widely shown to be associated with poor health outcomes,

including falls, disability, hospitalization, institutionalization, and mortality[1]. A

growing body of evidence suggests that multifactorial interdisciplinary intervention,

including exercise intervention and nutrition support, may prevent disability[2]. Physical

activity consisting of resistance training (RT) and aerobic training (AT) has

demonstrated additional benefits for reducing frailty[3, 4]. However, most such trials

have been conducted exclusively in cognitively intact older adults[4, 5].

Cognition may affect the beneficial effects of exercise intervention on frailty[6].

Besides mild cognitive impairment (MCI)[7], subjective memory concerns are reported to

be an indicator of frailty in cognitively intact older adults[8]. Some interventional studies

have shown positive effects of physical activity programs on physical and cognitive

function in MCI and dementia patients[6, 9], but stronger evidence is required to support

such findings. Additionally, the benefits of physical activity are unclear in individuals at

risk for cognitive impairment (e.g., those with self- or caregiver-reported subjective

memory concerns). Furthermore, most studies focusing on cognitively impaired patients

utilized only individual biomarkers (e.g., gait speed, muscle strength, balance tests) to

evaluate frailty[9, 10]. Many trials have investigated primarily cognitive outcomes[6, 11],

while other aspects of frailty have received less attention. So far, the use of holistic
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assessment for frailty such as frailty index (FI) was relatively under-reported[12]. Thus,
exploring the effectiveness of exercise intervention in individuals with memory concerns
using a comprehensive approach is warranted.

Although there is strong evidence of the effects of exercise on frailty, the potential
benefits of exercise (e.g., increased muscle mass) may decrease when training stops,
regardless of the initial training load[13]. Therefore, an easy-to-follow, home-based
exercise program with minimal equipment and space is recommended to maintain the
effects over the long term following a group-based program[14]. Nevertheless, current
evidence of the long-term effects of home-exercise program is lacking and insufficient.

Therefore, we designed a randomized controlled trial to investigate the effects of
self-directed AT, RT, and combined training (AT+RT) on reducing FI in older adults with

subjective memory concerns.

Methods

Study design

We conducted a single-blind randomized controlled trial called TOPICS (TOyota
Prevention Intervention for Cognitive decline and Sarcopenia) to compare the effects of
AT, RT, and AT+RT with that of standard care (control group). This study included a 26-
week intervention followed by another 26-week follow-up period. Eligible participants

were randomly assigned in a 1:1:1:1 ratio to the aforementioned four groups by a
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computer-based system. Investigators were blinded to group membership until the end
of the study period. The study protocol was approved by the local ethics committee
(Graduate School of Medicine, Nagoya University, approval no. 2014-0155-2) and
registered with the University Hospital Medical Information Network (UMIN) clinical
trials registry (No. UMINO000014437). Written informed consent was obtained from all

participants prior to their inclusion in the study.

Randomization

Randomization was performed using a minimization algorithm[15] in which the
allocation list was generated by an independent statistician who was blinded to
intervention type, participant assessments, and data collection. The stratification factors
included age (>75 years), sex, education level (>10 years), presence or absence of
amnesia (defined according to Alzheimer’s Disease Neuroimaging Initiative [ADNI]

criteria) [16], and Mini-Mental State Examination (MMSE) scores (>24).

Participants

Community-dwelling older adults aged 65-85 years living in Toyota, Japan (22,790
residents) were screened by mail using 3 items out of a 25-item self-reported screening
questionnaire (Kihon checklist[17]): Q18. Do your family or your friends point out your
memory loss? Q19. Do you make a call by looking up phone numbers? Q20. Do you

find yourself not knowing today’s date? Respondents who have answered YES to Q18 or
8
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Q20, or answered NO to Q19 were invited to participate in this study. Respondents with

a clinical diagnosis of dementia, neurodegenerative disease, or a low MMSE score (<19)

were excluded[16]. Participants were diagnosed with MCI based on Petersen’s criteria if

they had (a) abnormal memory function corroborated by scores lower than 1.5 standard

deviations (SDs) below age- and education-adjusted norms on the Logical Memory II

subscale from the Wechsler Memory Scale-Revised and (b) MMSE score >24[18, 19].

Details of the recruitment protocol, exclusion criteria, and number of participants are

shown in Figure 1.

Intervention

Each exercise intervention comprised 60-min sessions, held 2 days per week, for a

total of 52 sessions over 26 weeks in 2 sports centers. Each session attended by 25

participants who got there using public or private transport at their will was supervised

by 2 gym trainers who had been certified as fitness instructors for older adults and had

practical experiences in group exercise. Each session began with a 10-min warm-up,

continued with a 40-min core training program, and ended with a 10-min cooldown.

Exercise intensity recorded was modified by ratings of perceived exertion (RPE)[20], in

which the targets were “Easy” (rating of 11) for weeks 1-2, “Somewhat hard” (rating of

13) for weeks 3—12, and “Hard” (rating of 15) for weeks 13—26. Participants in the

intervention group were also instructed to practice home-based self-training 2 times a
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week which was modified from the original group exercise program conducted in the

sports center, following the exercise instructions and safety advice in a take-home

booklet. Participants in the control group were required to attend two health promotion

education classes, which provided information regarding healthy aging, healthy diet,

cerebrovascular disease prevention, and health management, during the 26-week

intervention period; no specific instructions regarding exercise, physical activity, or

cognitive health were provided.

Aerobic training (AT)

The 40-min core AT program consisted of a 10- to 15-min step-in-place exercise, a

10- to 15-min walking workout, and rest intervals between training sets. Heart rates

were measured with heart rate monitors during workouts. The exercise intensity was

titrated gradually according to heart rate reserve (HRR), estimated by the Karvonen

method[21]. Disregarding prior levels of physical activity and exercise, the target heart

rate zone was set up individually to reach 40% HRR in weeks 1 and 2, 50% HRR in

weeks 3-8, 60% HRR in weeks 9—12, and 70% HRR in weeks 13-26. Regarding home-

based training, participants were recommended to take walks outdoors and keep records

of walking time, heart rates before and after walking, and pedometer-assessed total daily

steps.

10
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Resistance training (RT)

The core RT program included two components: resistance-band workouts and

bodyweight exercises. Resistance-band workouts using two elastic bands of different

tensions comprised bicep curls, chest presses, side raises, seated rowing, leg presses, hip

abduction, and side bends. Bodyweight exercises included shrugs, knee-ups, trunk curls,

squats, kneeling kickbacks, toe raises, and calf raises. Each motion was performed for

two sets of ten repetitions. Participants were recommended to do home-based resistance

training using elastic bands and bodyweight exercises and to record training time,

repetitions, sets, and RPEs.

Combined training (AT+RT)

Combined AT+RT training consisted of RT followed by AT, with the same intensity

but half the training time (20 min for each). For AT, step-in-place exercises and walking

workouts were performed in turns; for RT, only one set of ten repetitions was completed

in each class. Outdoor walking, home-based resistance training, and bodyweight

exercises were recommended.

Measures

A battery of comprehensive neuropsychological tests, physical assessments, and

blood tests were conducted with each participant in the sports centers by a group of

nurses, clinical psychologists, speech therapists, and occupational therapists who were
11
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blinded to group allocation. All assessors were required to complete a half-day training

course including workshop practice. Details of the data obtained and cross-sectional

findings are publicly available[18, 22-26]. In the present study, we created a FI

consisting of 95 items in 6 domains, according to a standardized protocol published by

Rockwood group[27, 28]. Total FI scores were constructed by dividing total deficit

values (determined by the severity of each deficit) by the total number of included items.

The depression and anxiety component was measured with the Geriatric Depression

Scale-15 (GDS-15)[29] and the Generalized Anxiety Disorder-7 scale (GAD-7)[30]. The

functional component was measured with the fall efficacy scale[31]. The physical

component was measured with skeletal muscle mass index, unintentional weight loss (2

kg in the last 6 months), weakness, slow walking speed (<1 m/s), and low physical

activity according to the Japanese version of the Cardiovascular Health Study

criteria[32]. The disease component included 11 age-related chronic diseases. The

cognition component was measured with the Everyday Memory Questionnaire, MMSE,

Logical memory [&II (WMS-R), category fluency test, letter fluency test, Digit symbol

(WAIS-III), and Trail making test-part A&B[33]. The quality of life (QOL) component

was measured with the life satisfaction index[34]. Details of all FI variables are

presented in Supplementary Table S1. Additionally, instrumental ADL assessed with

Tokyo Metropolitan Institute of Gerontology Index of Competence (TMIG index) was

12
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another outcome measure[35]. All participants were evaluated at baseline before
randomization, at week 26 (the end of the intervention period), and at week 52 (post-

intervention follow-up).

Statistical analysis

We estimated that with a sample size of 82 subjects in each group, the study would
have more than 80% power at the alpha level of 0.05 to detect a between-group
difference for measurement at three time-points that was equivalent to a clinically
significant difference for a small-to-medium effect size (Cohen’s d=0.33, f=0.15)[36].
Allowing for a 20% loss to follow-up at week 52, we aimed to recruit 103 subjects in
each group. We used a general estimating equation on an intention-to-treat basis to
analyze mean score change on the FI and its components[37].

The estimated intervention
effects were adjusted for age and sex. Multiple imputation analyses with 15 iterations
and 5 imputations were used to manage missing values. We analyzed data using IBM

SPSS Statistics for Windows, Version 25.0. (IBM Corp., Armonk, NY).

Results

Participant characteristics

A total of 415 participants (53% men, 47% women) were randomized into 4 groups

(Figure 1). Participant characteristics are listed in Table 1. The mean age + SD at
13
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baseline was 72.3+4.6 years, with 28.9% of participants aged >75 years. A total of
19.4% participants had completed more than 12 years of education. The mean baseline
FI was 0.3+0.1 with a slight right-skewed distribution (supplementary Figure S1).
Average number of deficits in FI at baseline was 30.3 out of 95 items. Logical memory
IT (scoring from 0 to 50, with a higher score indicating better delayed recall memory)
and MMSE scores at baseline were 10.1+6.2 and 26.3+2.6, respectively. The baseline
characteristics were similar in all four groups, except for BMI (p=0.04).

Participants’ session attendance rates in AT, RT, and AT+RT group were 82.5%,
85.9%, and 83.5%, respectively. In total, 70% and 74.1% participants have reached their
target heart rates and RPE. A total of 37 (8.9%) participants completed the intervention
but did not attend follow-up sessions at week 26 and 52, and 8 (1.9%) participants
completed the intervention and follow-up session at week 26 but did not attend the final
follow-up session at week 52. Compared with participants who completed the study,
those who were lost to follow-up were older (p<0.001), with lower hand grip strength
(»=0.03), lower normal (p<0.001) and maximum gait speeds (p=0.01), longer time to
complete the Timed Up and Go test (»<0.001), and higher FI score (p=0.03)

(Supplementary Table S2).

Effects of intervention on frailty index

Changes in FI at weeks 26 and 52, with the model unadjusted and adjusted for age

14
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and sex, are shown in Table 2 and Fig 2, respectively. Compared with the control group
in the overall unadjusted analysis, the AT group showed reduced FI by —0.024 (p=0.02)
at week 26 (Table 2). In the fully adjusted model, participants in the AT group still
showed reduced FI at week 26 (mean difference —0.020, CI —0.039 to —0.001, effect size
—0.275) but not at week 52 (Fig 2). No significant differences in FI were found in RT
and AT+RT groups at week 26 and 52. There were no significant differences in TMIG
index among all intervention groups (Supplementary Table S3).

When divided into two groups by frailty severity at baseline (FI<0.21 and
>(0.21)[39], results showed that only participants with FI more than 0.21 benefited from
AT (mean difference —0.024, CI —0.045 to —0.002) and RT (mean difference —0.030, CI
—0.054 to —0.006) at week 26 (supplementary Table S4). Additionally, when divided by
cognition at baseline, AT demonstrated improved FI at week 26 (mean difference

—0.024, CI —0.044 to —0.004) in non-MCI participants (supplementary Table S5).

Effects of intervention on components of frailty index

Changes in components of the FI at weeks 26 and 52, adjusted for age and sex, are
shown in Table 3. AT changed the depression and anxiety component of the FI at week
26 by —0.051 (CI —0.084 to —0.018, effect size —0.469) after adjusting for age and sex;

however, there was no significant change in any component of FI at week 52.
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Discussion

This randomized controlled trial involving older adults with memory concerns

indicated that aerobic exercise could reduce frailty. However, the benefits of intervention

wane over time. Interestingly, resistance and combined training failed to provide more

benefits than aerobic exercise alone.

AT has been shown to improve depression without relying on it being a risk for

dementia[40]. Our findings suggest that AT potentially reduce frailty by a small extent,

especially in the depression and anxiety component. However, our results failed to

demonstrate the AT effects on other FI components (e.g., physical and functional

component) or instrumental ADL. A pilot randomized controlled trial reported the

evidence that a 26-week AT could benefit functional ability (Disability Assessment for

Dementia) in patients with early-stage Alzheimer’s disease. The major difference to our

study was that target training duration was titrated to 150 minutes per week, which was

30 minutes longer than that in our protocol[41]. On the other hand, as more evidence

suggested the combined benefits of nutritional support and exercise training[42],

exercise alone is unlikely to be sufficient to reduce frailty. The present study confirmed

that the multifaceted frailty intervention with a longer training duration might yield

greater improvements.

Only participants with subjective memory concerns were recruited for our study

16
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because the aim was to advance current knowledge for people at risk of cognitive

impairment. In a previous study, a multicomponent physical activity intervention

improved working cognition and physical function in MCI patients[43]. Our findings

demonstrate that physical activity decreases frailty at weeks 26, providing further

evidence of the benefits of physical activity in individuals with subjective memory

concerns. On the other hand, non-significant differences in the cognitive component of

FI among the 4 exercise groups, which were consistent with the results of the LIFE

Study[44], may underscore that (a) early intervention is needed at the stage before

subjective memory impairments, which might be determined by biomarkers[45], (b) the

optimal dose, duration, and period of exercise is not yet understood; and (c) specific

types of cognitive training (e.g., cognicise[46]) are worth investigating further. Future

studies are warranted to confirm the benefits of physical activity in individuals with

subjective memory concerns.

Contrary to our hypothesis, both RT and AT+RT failed to decrease FI scores. One

possible reason is that the 40-min core training time might be insufficient to build

muscle and improve frailty. Moreover, the transition time between AT and RT sessions in

the AT+RT group reduced the total training period, which could diminish the effects of

training. The complexity of practicing both training types may compromise proficiency

and offset the effects of training, especially for our participants with memory concerns.
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Another possible explanation is that the RT was designed to be adaptable to real-life

settings with minimal equipment. The intensity and duration of resistance-band and

bodyweight exercises may be not strong and long enough to achieve detectable

improvement in physical performance. To balance the beneficial and adverse effects

(e.g., muscle ache, injury, pain in joints) induced by exercise, future studies are

warranted to determine the optimal type, intensity, duration, and frequency of

individualized home-based training for older adults with memory concerns.

There are several additional limitations to this study. First, because the

characteristics of subjective cognitive impairment are manifested variably and

heterogeneously, three screening questions in the Kihon checklist may not be sufficient

to identify all subtypes of subjective cognitive impairment[47]. In addition, recruitment

by mail, unknown age at onset of subjective cognitive impairment, and unknown elapsed

time between onset of subjective cognitive impairment and recruitment limit the

generalizability of the findings. Second, a lack of data on exercise habits at baseline and

daily self-training records at home meant we could not assess exercise adherence and

self-motivation during and after the intervention program. Finally, a physical

intervention, instead of an integrative approach including nutritional support, might have

limited effectiveness and validity for improving frailty. However, the present study

underscores the importance of investigating the optimal, applicable, and feasible

18
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physical activity training model for community-dwelling older adults with subjective

cognitive impairments to prevent and delay the occurrence of frailty.

Conclusion

This study suggests that aerobic exercise modestly reduces frailty for older adults

with subjective cognitive impairments, especially in the depression and anxiety

component; but shows no effects on instrumental activities of daily living. Resistance

training and combined training have no favorable effects on frailty. To reverse frailty and

improve management, implementation of aerobic exercise training is recommended to

be an integral part of comprehensive intervention strategies.
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Figure

Figure 1.

Flowchart of study participants and group allocation

22,790 community-dwelling older adults were
screened by mail using Kihon checklist

|

20,156 screening respondents

|

4,441 were at risk for cognitive decline according to
screening results

|

504 consented to participate and were assessed for

51 excluded
18 met exclusion criteria®

eligibility 31 declined to participate
> 2 refused baseline
A assessment
453 at baseline assessment
38 excluded
> 35 met exclusion criteria®
415 underwent randomization 2 dfeclined to participa!te
(377 non-MCl, 38 MCl) 1 did not attend baseline
assessment
! ! ! }
Control Aefo_bic Resistance Combined
group training training training
group group group
‘931'2‘?\2&'}’)1@ (98 non-Mcl, | | (90 non-MCl, | | (96 non-Mcl,
6 MCl) 12 MCI) 8 MCI)
| | I !
Follow-up - 26-wee'k _ 26-wee.k 26-week
at week 26 intervention intervention intervention
(89 non-MCl and follow- and follow- and follow-
4 Mal) ! up (89 non- up (84 non- up (92 non-
MCI, 3 MCl) MCI, 11 MCl) MCI, 6 MCI)
| ! I }
Follow-up at Follow-up at Follow-up at Follow-up at
week 52 week 52 week 52 week 52
(84 non-MCl, (85 non-MClI, (83 non-MClI, (91 non-MCl,
2 MCI) 3 MCl) 4 MCl) 6 MCI)

#Exclusion criteria:

(1) Clinical diagnosis of dementia according to the Diagnostic and Statistical
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Manual of Mental Disorders, 4th Edition criteria

(2) Impaired activities of daily living (ADL) or instrumental activities of daily

living (IADL)

(3) Requiring support or care from the Japanese public long-term care insurance

system

(4) Mini-Mental State Examination (MMSE) score of < 19

(5) Severe visual impairment

(6) Any diagnosis of a neurodegenerative disorder (e.g., Parkinson’s disease)

(7) Psychiatric disease (e.g., major depressive disorder)

(8) Medical contraindications to exercise

(9) A history of serious cardiovascular, musculoskeletal, respiratory, or

cerebrovascular disease or other severe health issue
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508 Figure 2. Mean change in frailty index adjusted for age and sex in all participants
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509 Notes
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: F1, frailty index; AT, aerobic training; RT, resistance training; AT+RT, aerobic

510 training plus resistance training. Error bars represent 95% confidence interval. The

511  asterisk indicates p<0.05 for the comparison with the control group.

26



TABLES

Table 1. Participant characteristics at baseline

All AT RT AT+RT  Control
Characteristics® (N=415) (N=98) (N=90) (N=96) (N=93) pvalue*
Sex, no. (%) 0.53
Female 195(47%) 49(47.1%) 49(48%)  43(41.3%) 54(51.4%)
Male 220(53%) 55(52.9%) 53(52%)  61(58.7%) 51(48.6%)

Age (years) 72.3+4.6  72.3+4.6 723+48 72.6x45 T72.144.6  0.88
Education level 0.95
0-9 years 137(33.3%) 37(35.6%) 34(33.3%) 30(28.8%) 36(34.3%)
10-12 years 195(47.3%) 45(43.3%) 49(48%)  52(50%)  49(46.7%)
>12 years 80(19.4%) 22(21.2%) 19(18.6%) 20(19.2%) 19(18.1%)
Height (cm) 1573183 15747.6 158.419 156.5£8.1 158.3£8.3 0.47
Weight (kg) 56.749.3 56710  56.3#8.8  58.749.6  55.3#8.5  0.06
BMI (kg/m?) 22.842.8  22.6+2.8 229428 234428 22.4+28 0.04
Abdominal circumference (cm) 82.847.8  82.3+84  82.7+7.4 84.5t7.8 81.5£7.6  0.05
SMI (kg/m?) 6.5£0.9  6.5+1 6.5¢1 6.6x1 6.5£0.9  0.48
Hand grip (kg) 28.3+7.8 28473 2848 28.848.5 283475 0.86
Usual gait speed (m/s) 1.44£0.2 1.5£0.2 1.5+0.2 1.440.2 1.4+0.2  0.10
Maximum gait speed (m/s) 1.840.3 1.840.3 1.840.3 1.840.2 1.8+0.3  0.74
TUG (sec) 7.8t1.3  7.84¢1.4  7.8+13 79+13  7.8+1.3 077
MMSE (score) 263£2.6  26.4+25  26.1+25 264427 263427  0.77
Logical Memory form 1l (score)®  10.1+6.2  10.846.2  9.9+6.1 9.845.5 10.246.9  0.65
GDS-15 (score) 4.042.8 4.142.7 3.442.5 4.1£3.0 4.343.1 0.15
GAD-7 (score) 47427 46124  49+2.8  4.8+27  4.6+29  0.85
Frailty index 0.30+£0.10 0.31+£0.11 0.29+£0.09 0.31#0.11 0.30£0.10 0.34

Notes: AT, aerobic training; RT, resistance training; AT+RT, aerobic training plus

resistance training; BMI, body mass index; SMI, skeletal muscle index; TUG, Timed
Up and Go test; MMSE, Mini-Mental State Examination, ranging from 0 to 30, with
higher scores indicating better cognitive functioning; GDS-15, Geriatric Depression
Scale-15, ranging from 0 to 15, with higher scores indicating greater severity of
depression; GAD-7, Generalized Anxiety Disorder scale, ranging from 0 to 21, with
higher scores indicating greater severity of anxiety
¥ Continuous variables are presented as means + standard deviation
# Scores range from 0 to 50, with a higher score indicating better delayed recall
memory
*Chi-square test for proportions and ANOVA for continuous measures.
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Table 2. Changes in unadjusted frailty index at weeks 26 and 52 compared with

baseline
All (N=415) Raw score Estimated effect of intervention p value
change® vs. control (95% CI)

Week 26
AT —0.023+0.064 —0.024 (—0.044 to —0.004) 0.02
RT —0.012+0.083 —0.014 (—0.036 to 0.009) 0.24
AT+RT —0.013+0.077 —0.014 (—0.036 to 0.070) 0.19
Control 0.001+0.076 0

Week 52
AT —0.014+0.072 —0.017 (—0.038 to 0.004) 0.11
RT —0.005+0.081 —0.010 (—0.033 t0 0.013) 0.38
AT+RT —0.009+0.092 —0.008 (—0.032 to0 0.015) 0.48
Control 0.001£0.069 0

Notes: AT, aerobic training; RT, resistance training; AT+RT, aerobic training plus

resistance training; CI, confidence interval

YValues are presented as means =+ standard deviation
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Table 3. Changes in components of the frailty index in all participants (N = 415)

at weeks 26 and 52 compared with baseline*

Estimated effect of intervention vs. p value
control (95% CI) *

Week 26

Depression and anxiety

component
AT —0.051 (—0.084 to —0.018) <0.01
RT —0.012 (—0.044 to 0.020) 0.46
AT+RT —0.025 (—0.059 to 0.008) 0.14
Control 0

Physical component
AT —0.010 (—0.052 to 0.031) 0.64
RT —0.003 (—0.048 to 0.042) 0.89
AT+RT 0.007 (—0.038 to 0.053) 0.75
Control 0

Disease component
AT —0.001 (—0.009 to 0.007) 0.79
RT —0.004 (—0.011 to 0.003) 0.23
AT+RT —0.002 (—0.010 to 0.005) 0.56
Control 0

Cognition component
AT 0.019 (—0.033 to 0.070) 0.48
RT —0.005 (—0.058 to 0.047) 0.85
AT+RT 0.001 (—0.049 to 0.05) 0.99
Control 0

QOL component
AT —0.026 (—0.58 to 0.006) 0.11
RT —0.016 (—0.052 to 0.020) 0.39
AT+RT —0.031 (—0.064 to 0.003) 0.07
Control 0

Week 52

Depression and anxiety

component
AT —0.021 (—0.055 t0 0.014) 0.25
RT —0.009 (—0.045 to 0.028) 0.64
AT+RT —0.003 (—0.040 to 0.034) 0.88

Control

0
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Physical component

AT —0.032 (—0.081 to 0.018) 0.20
RT —0.025 (—0.072 to 0.023) 0.31
AT+RT —0.020 (—0.071 to 0.032) 0.45
Control 0

Disease component
AT —0.003 (—0.013 to 0.007) 0.58
RT —0.003 (—0.013 to 0.007) 0.55
AT+RT —0.001 (—0.011 to 0.010) 0.91
Control 0

Cognition component
AT 0.022 (—0.035 t0 0.079) 0.45
RT 0.044 (—0.015 t0 0.102) 0.14
AT+RT 0.030 (—0.029 to 0.089) 0.32
Control 0

QOL component
AT —0.008 (—0.040 to 0.025) 0.65
RT —0.008 (—0.043 to 0.028) 0.67
AT+RT —0.015 (—0.051 to 0.021) 0.40
Control 0

Notes: AT, aerobic training; RT, resistance training; AT+RT, aerobic training plus
resistance training; QOL, quality of life; CI, confidence interval

* Adjusted for age and sex
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