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The Living Longer Living Stronger (LLLS) Program:

• Strength training for people 50 years of age and over.

• The Council on the Ageing (COTA) endorses facilities 

as LLLS partners and works with them to deliver the 

program. 

• Currently – 110 partners across Victoria.



LLLS endorsement criteria: 

• Strength training in a group setting for people over 50 years of age.

• Assessment and an individual program prescribed. 

• Progressive training format.

• Fully supervised sessions – duration of the training session & working 

exclusively with the LLLS group.

• Appropriately qualified people to work with older adults.

• 2-3 sessions per week at a set time slot.

• Provide a social component – space to sit, chat, have refreshment at the 

conclusion of training.

• Costs – not exceed $5.00 a session (& one off assessment not exceeding 

$40.00).  

• A requirement to network (community health & rehab, GP Div and older 

people groups).



Study aims: 

• Impact of community based strength training programs 

on functional status and quality of life in older adults.

-“real life context”-

• Identify barriers/enablers of sustained participation in 

LLLS program. 



Methodology: 

Participants:

• men & women aged 50+, 

• new starters to the LLLS program, 

• living in the community/retirement village, 

• able to speak English, able to provide informed consent.

Exclusions - major concurrent physical illness, medical 

contradictions to exercise preventing them from exercising, 

moderate/severe cognitive impairment.

Sample size - 85 (allowing for a 30% drop out rate).



Methodology:

1) Assessments

• Assessed at baseline, 4 months and 8 months  

• Assessments conducted at NARI or at the LLLS 

facility; 1-1½ hours

• Repeated measures analysis of variance (RM -

ANOVA) (normally distributed, continuous 

variables).  (Significance at 0.05)

• Compared high and low adherers.



Methodology: 

Assessments measures: 

• 6 minute walk test (cardiovascular fitness) 

• Sit to stand (5 times) (leg muscle strength)

• Step test (balance)

• 6 metre walk (gait speed & stride length) 

• Manual Muscle tests: knee/hip/ankle/shoulder/elbow (strength)

• Assessment of Quality of Life Scale (AQoL)

• Geriatric Depression Scale (GDS) 

• Physical Activity Scale for the Elderly (PASE)

• Physical Performance Assessment (PPT)

• Medical Outcomes Survey Short Form 36 (SF-36)  



Methodology: 

2) Focus groups

• 4 focus groups planned; 2 conducted.

• Invited people still attending the LLLS program and those 

who withdrew from the program

• To discuss perceived benefits, problems or suggestions for 

improvements, barriers & enablers and reasons for drop outs.  

• Analysis of themes independently identified by 2 staff 

(areas of non-agreement to be discussed with a third person).

3) Exit surveys

• to gauge view of those who withdrew from LLLS program.



Recruited
and assessed at baseline:

n=66

Withdrew/ineligible/excluded prior to 
4 month assessment 

Ineligible: n = 4
Withdrew: n = 27

[From study: n = 1]
[From LLLS: n = 23]
[Uncontactable/unavailable: n = 2]   
[Excluded from analysis: n = 1]

Withdrew/excluded after 4 month 
assessment

Withdrew: n = 11
[From study: n = 5]
[From LLLS: n = 5]
[Excluded from analysis: n = 1]

Completed 4 and 8 month 
assessment:

n=24

Completed 4 month 
assessment: 

n= 35

Results: Recruitment



Results: Withdrawals – Exit Surveys

• 48% of participants who withdrew from LLLS program 

completed an exit survey.

• Reasons: time commitments (67%);  family commitments 

(33%); health reasons (25%)

• 83% would like to return to the program in the near future

• Benefits: muscle strength (58%); balance (42%); stamina 

(42%); increased energy (42%); improved function (25%)

• 75% reported adequate support and attention was provided

• Negative: 4 reported not receiving adequate support and 

attention; dissipation of the groups (n=1); sometimes you 

spoke to no-one doing your gym work (n=1)



Baseline demographics and activity levels 
35 participants:

• Mean age: 66 years (SD 7.6);  69% females; 31% males

• 63% married; 20% widowed; 17 % other

• 2.5 (SD 1.9) health issues (range: 0-7)

• 4.1 (SD 3.6) medications taken (including herbal) (range: 0-15)

• physical activity per week without LLLS: 7.3 hours (SD 4.4)

24 participants:

• Mean age: 66 years (SD 7.3);  67% females; 33% males

• 67% married; 17% widowed; 16 % other

• 2.4 (SD 2.0) health issues (range: 0-7)

• 4.3 (SD 4.2) medications taken (including herbal) (range: 0-15)

• physical activity per week without LLLS: 7.9 hours (SD 4.6)

* No significant difference between those who withdrew after the baseline assessment, after the 4 month assessment or 

those who completed all three assessments.  



Adherence:

LLLS sessions completed by participants (average per month):

• 4 months: ranged from 2.2 to 11.7 sessions

• 8 months: ranged from 3.0 to 11.8 sessions 

• average (mean and median) 7 sessions a month (at 4 & 8 months)

• full adherence = 8.5 sessions or more a month (equals 2 or more 

sessions a week)

• high adherence = 6 or more sessions a month (based on the 

frequency distribution of the average session per month)



RESULTS  1)  Significant improvements at 4 months
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Figure 1: Significant Outcome Measures at 4 months:
Percentage Change (p value 0.05 or less) 



RESULTS  2)  Significant improvements at 8 months
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Figure 2: Significant Outcome Measures at 8 months:
Percentage Change (p value 0.05 or less) Now 

significant

Now 

significant

Vitality, AQOL 

Left Shoulder 

strength - no 

longer significant  

- but maintained



RESULTS  3)  Other measures - percentage change 

 Percentage Change 

Measure At 4 months (n=35) (At 8 months (n=24) 
SF-36: Physical functioning  5% 6% 

Role physical 6% 16% (signif) 

Bodily pain  5% 0% 

General health 2%  � 3%   

Vitality 7% (signf) 8%  

Social Functioning 2% 1%  � 

Role – Emotional 3% 3%  � 

Mental health 12% 5% (signif) 

GDS 22% 27% 

PASE 4% 0% 

Weight 2%  � 3%  � 

 



RESULTS  2) Other measures: Nicholas Manual Muscle Tester

 Percentage Changes 

Measure - MMT At 4 months (n=35) (At 8 months (n=24) 
Knee extensor strength 

Right Knee 
Left Knee  

 
1% 
2% 

 
5% 
11% 

Hip abductor strength 
Right Hip 
Left Hip 

 
3%  � 
1%  � 

 
13%  � (signif)   
10%  � 

Ankle dorsiflexor strength 
Right Ankle 
Left Ankle 

 
6%  � 
3%  � 

 
2% 
3% 

Shoulder abductor strength 
Right Shoulder 
Left Shoulder 

 
9% 
13%  (signif) 

 
5% 
4% 

Elbow extensor strength 
Right Elbow 
Left Elbow 

 
1% 
5% 

 
3% 
6% 

 



RESULTS  3) Significant Differences: High – Low Adherence

 Percentage Change 

Measure At 4 months (n=35) (At 8 months (n=24) 
SF-36: Vitality  Low: 2%  � 

High: 14%   
 

 

SF-36: Social Functioning Low: 3%  � 
High: 5% 
 

 

PASE Low: 24% 
High: 6% � 
 

 

Step test (worse leg) Low: 5% 
High: 22% 
 

Low: 20% 
High: 26% 

Sit to stand (5 times) Low: 6% 
High: 25% 
 

Low: 26% 
High: 22% 

Shoulder abductor strength - right Low: 1%  � 
High: 16% 
 

 

Elbow extensor strength - right Low: 15% � 
High: 9% 
 

Low: 5% � 
High: 10% 

 



Focus group findings:
• 9 participants (all still attending the LLLS program at the time)

• Reasons for joining: to stay healthy and independent and/or to address 

specific health issues (BP, cholesterol, lack of strength).

• How they are finding the program: a range of positive experiences 

and many enjoyed the program -

• found the program challenging; 

• sense of achievement; 

• staff were encouraging, supportive and approachable;

• support from other LLLS participants; 

• friendly gym atmosphere and social networks (in/out of the 

gym); 

• value for money.  



“And I never thought that I‘d be doing weights 
as such, because I’ve always being quite proud 
of the fact that I couldn’t do a push up to save 
myself.  But it does get you in a bit, this weight 
business, you’re trying to beat what you could do 
last week.” (Female, JW)



Focus group findings:
• All agreed the program is tailored to individual needs.

• Progressive: generally a review process (eg monthly, 6-8 weeks), number 

of repetitions, increased weights, different exercises/equipment, progressive 

element is core at each session.

“Well what we’re doing is that you get a set of exercises 
and you start at 8, you build them up until you are doing 12 
in the set. Once you get to 12 in the set you then increase 
the weight and go back to 8 again, build it up to 12, go 
back, increase the weight and that’s how [the instructor] 
does that.  And he keeps an eye on you.” (Female, MS)



Focus group findings:
• Benefits: Physical– improved health condition (eg improved BP), feeling 

stronger, fitter, less tired and weight loss.  Psychosocial – general well 

being, enjoyment, the social aspects of the program, the encouragement and 

support.

“Actually you just said something there that because you’re 
feeling stronger that reminds me that my computer went on 
the blink the other day and I wanted it fixed fast, so my 
husband was out, so I’d already got my computer half 
unscrewed.  So I just pulled out the plugs, lifted the computer 
up, and you know how heavy that case is, carried it out to the 
car, would you believe, down some steps and then when I 
came home again, carried it all the way up the steps.  I 
thought gee, I would never have done that ten months ago.  I 
must really be building things up.” (Female, RD)



Focus group findings:
• All but one person saw themselves doing the LLLS long term (years not 

month).  Key factors associated with ongoing participation: 

• seeing the physical benefits in themselves and others, wanting to stay 

independent,

• the enjoyment, challenge, sense of achievement, the encouragement, 

doing exercise with others,

• establishing a routine (regiment), which is particularly aided by paying 

monthly/three monthly (commitment to attend),

• family support/reactions and the excitement of learning something 

“foreign”, 

• still having quality trainers and suitable hours (many preferred morning 

classes).



“It’s quite funny, I’ve got a daughter-in-law who carried 
quite a lot of weight and she has been going down to 
Ascot Vale and she has a personal trainer down there 
and she has taken off an enormous amount of weight and 
I was over there for dinner one night and [we] were 
talking about the gym and my son said ‘isn’t this a 
change of times, there is my wife and my father talking 
about the gym’.” (Male, LB)



Limitations:

• sample size (representative of the real world)

• changes to assessment staff (particularly impacting on the 

MMT)

• assessment delays and some participants had completed 5 

weeks of the LLLS program (impact on timing of significant 

improvement)

• not all participants completed adherence calendars – so 

attendance for some was estimated based on missed weeks or 

sessions

• generally healthy older people – not representative of the 

broader population or even the broader LLLS population



In conclusion:

• Significant improvements in measures of balance, gait, 

strength, function and self reported health were 

achieved by participants in the LLLSTM program. 

• Many positive responses about the program from the 

focus groups – in relation to it’s structure and the 

benefits from doing the program.

• Many positive responses about the program obtained 

through the exit surveys.  
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