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Abstract

Issue addressed: Due to the nature of their jobs, frontline aged care workers may be

a population at risk of poor health and lifestyle habits. Support of their well-being

through the workplace is likely to be complex. The objective of this study was to

assess the effectiveness of a need-supportive program for changing physical activity

and psychological well-being via the motivational processes of behavioural regula-

tions and perceived need satisfaction.

Methods: Frontline aged care workers (n = 25) participated in a single cohort, pre–

post pilot trial. The program included a Motivational Interviewing style appointment,

education on goal setting and self-management, the use of affect, exertion and self-

pacing for regulating physical activity intensity and practical support activities. Out-

comes (7-day accelerometery, 6-min walk, K10 and AQoL-8D), and motivational pro-

cesses (BREQ-3 and PNSE) were measured at baseline, 3 and 9 months, and analysed

using linear mixed models for repeated measures.

Results: There were significant increases in perceived autonomy at 3 months

(Δ .43 ± SE: .20; p = .03) and 6-min walk distance at 9 months (Δ 29.11 m ± SE:

13.75; p = .04), which appeared to be driven by the relative autonomy index

(behavioural regulations in exercise questionnaire [BREQ-3]). Amotivation increased

at 3 months (Δ .23 ± SE:.12; p = .05); which may have been due to low scores at

baseline. No other changes were demonstrated at any timepoint.

So what?: Participants demonstrated positive changes in motivational processes and

physical function, however, due to the low levels of participation in the program, the pro-

gram had a negligible impact at the organisational level. Future researchers and aged care

organisations should aim to address factors impacting participation in well-being initiatives.

K E YWORD S

health promotion, mental health, motivation, motivational interviewing, motor activity,
occupational health

1 | INTRODUCTION

Theory-informed behaviour change interventions aim to use theory to

optimise intervention outcomes; however, the real-world effectiveness

of these interventions for health behaviour change remains elusive and

previous reviews of the literature have demonstrated mixed results.1–3

Occupational factors such as low job demand with low control, high job

strain and shift work have previously been associated with unhealthy

Received: 6 November 2022 Revised: 13 April 2023 Accepted: 23 April 2023

DOI: 10.1002/hpja.740

Health Promot J Austral. 2023;1–13. wileyonlinelibrary.com/journal/hpja © 2023 Australian Health Promotion Association. 1

https://orcid.org/0000-0003-3907-3883
https://orcid.org/0000-0002-8246-0363
https://orcid.org/0000-0002-6427-2115
https://orcid.org/0000-0002-5547-5797
mailto:merilyn.lock@yahoo.com.au
http://wileyonlinelibrary.com/journal/hpja
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fhpja.740&domain=pdf&date_stamp=2023-05-09


behaviours in healthcare employees, including physical inactivity and

cigarette smoking.4,5 Similarly, participation in some workplace health

promotion activities may be impeded by work factors such as having

low peer and supervisor support of participation6,7 and high job

demand and low control over how an individual's work is undertaken.7

Therefore, while the workplace is often considered to be a convenient

means of targeting the health behaviour of large numbers of employees,

the effectiveness of these interventions may be confounded by such

occupational factors.

Community-based support workers and residential care workers

provide care to older individuals at home and within residential aged

care facilities.8 These workers support older adults with maintaining

their lifestyle and activities of daily living through tasks such as cook-

ing, cleaning, social support and personal care.8,9 The recent final

report from the Royal Commission into Aged Care Quality and Safety

in Australia has highlighted some complex and systemic issues within

aged care which have ultimately resulted in reduced quality of

employment for these workers and quality of care for consumers.9

Understaffing, low pay, high staff turnover, lack of opportunities for

upskilling, high physical and emotional job demands and low job con-

trol for employees in direct care roles have become commonplace

across the industry.9 As such, the aged care industry becomes a diffi-

cult context within which to support employee well-being.

As a typically older workforce managing many occupational chal-

lenges including shift work, high physical workloads and often low pay

and job instability,5,8,10 frontline aged care workers are an employee

population at high risk of poor physical and mental health.8 Therefore,

due to its important role in physical and mental well-being, the pre-

vention of chronic illness and injury, and the maintenance of physical

capacity in ageing, physical activity could be a useful tool for improv-

ing the health of an aged care workforce. Despite this, only a small

number of previously published trials test workplace physical activity

interventions in aged care employees.11–13 Retention rates in these

studies have typically been around 70%, and levels of adherence to

interventions are variable, with one study reporting adherence to the

intervention as less than 50%.11

1.1 | The role of need support in well-being and
behaviour change interventions

The role of need support in behaviour change stems primarily from

two sub-theories of Self-Determination Theory.14 Organismic Integra-

tion Theory which proposes that an individual's behavioural regulations

(i.e., the ‘motivations’ underlying a behaviour) can be more or less

self-determined. Those that are more self-determined stem from the

individual, such as engaging in a behaviour for enjoyment (intrinsic reg-

ulation) or its consistency with one's sense of identity (integrated regu-

lation). Those that are less self-determined stem from external

motivators, such as reward or fear of punishment (external regulation).

The theory proposes that an individual is more likely to engage in and

maintain a behaviour over time when their behavioural regulations are

more self-determined.15

The second sub-theory is Basic Psychological Needs Theory, which

proposes that humans have innate psychological needs of autonomy,

competence and relatedness that must be satisfied within a given con-

text to facilitate internalisation of behavioural regulations.14,16

Methods such as need-supportive approaches have shown promising

results within previous health promotion trials,17,18 and more recently,

support of the relationship between these theorised change

mechanisms and health behaviour outcomes in interventional studies

have been demonstrated through meta-analytic structural equation

modelling.19

Motivational Interviewing is a clinically developed approach to

behavioural counselling20,21 that is fundamentally consistent with a

need-supportive approach. Interventions applying Motivational Inter-

viewing techniques have demonstrated positive outcomes for pro-

moting physical activity behaviour in a variety of populations.22 The

success of these approaches may relate to their potential to empower

individuals to take charge of their own behaviour, thereby theoreti-

cally having the potential to effect longer-term behaviour change.

1.2 | The call for transparency and rigour in
intervention development and evaluation

Traditionally, theory-informed interventions have often been limited

by poor application or subsequent reporting of theory within the

intervention development process,23–25 poor methodological quality

of trials,25,26 and issues of confounding by the use of multiple behav-

iour change strategies and theoretical constructs.24 With a growing

call for transparency with regard to intervention development, there

has now been an increasing number of trials with clear application of

theory and moderate to strong quality of research design.1 Similarly,

frameworks such as the Intervention Mapping framework have been

developed with the aim to improve the integration of theory into

intervention design and the transparency around these methods.27

In addition, evaluation of the implementation, and context within

which an intervention is being implemented have been noted to be as

important as the measurement of the outcomes themselves.28 Pro-

cess evaluations, that examine the myriad of elements that may influ-

ence outcomes of an intervention in a real-world context, are

therefore critical to the interpretation of outcomes related to complex

interventions. Having systematic and transparent development of

interventions can enable thorough testing through pilot studies and

evaluation to allow refinement prior to implementing a randomised

controlled trial.29 As such, transparency and rigour within the devel-

opment and testing, and use of evaluation of theory-informed inter-

ventions is needed to enable the refinement of behaviour change

theory and progression of the scientific field.23,30,31

Considering the information presented here, a systematic and

iterative approach drawing from the Intervention Mapping frame-

work27 was applied to the development of the Activity for Well-being

program. This was a physical activity and well-being program for

frontline aged care workers that was piloted and evaluated using a

mixed methods approach to examine the implementation, feasibility
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and effectiveness of the intervention. While the intervention devel-

opment process, and the feasibility and process evaluation of the

Activity for Well-being program have been outlined previously,32,33

the current study aims to present the findings of the pilot trial

pertaining to the effectiveness of the program at the individual

participant level. Findings from previous research, and the process

evaluation and feasibility study of the current program are used to

inform the interpretation of the quantitative findings outlined within

this manuscript.

The objectives of this study were:

1. To assess the real-world effectiveness of the Activity for Well-

being program for influencing change in physical activity behaviour

and psychological well-being over the course of a pilot trial and

follow-up period (3 and 9 months), within an aged care workplace

setting.

2. To assess the effectiveness of the Activity for Well-being program

for influencing change in behavioural regulations and perceived

need satisfaction as the processes hypothesised to influence physi-

cal activity behaviour and psychological well-being in the target

population (frontline aged care workers).

2 | METHODS

2.1 | Participants, recruitment and research design

All participants in the Activity for Well-being intervention were

community-based support workers or residential aged care workers

employed by a large, not-for-profit aged care organisation.

Participants were recruited via an email invitation that was sent out to

frontline staff based in the greater Adelaide region, including inner

metropolitan and outer suburbs and regions. Additional promotion for

the program was undertaken via posters, newsletter announcements

and presentations at team meetings. For inclusion into the study, partic-

ipants had to be currently employed by the funding organisation as a

frontline aged care worker at the time of recruitment, and 18 years of

age or older. The pilot trial was run as a single cohort, pre–post inter-

vention study with outcome measures (7-day continuous accelerome-

tery [GENEActiv], the Kessler 10-item psychological distress scale

(K10), the assessment of quality of life [AQOL-8D] and 6-min walk),

and motivational process measures (behavioural regulations in exer-

cise questionnaire [BREQ-3], the psychological need satisfaction in

exercise [PNSE], and the health care climate questionnaire [HCCQ;

3 months only]) collected at baseline, 3 and 9 months. Signed,

informed consent was obtained from all participants prior to entering

the program. Ethical approval for this project was obtained

from the University of South Australia, Human Research Ethics

Committee (protocol ID: 0000036767). Registration with the Australian

and New Zealand Clinical Trials Registry (registration number:

ACTRN12617001395325) can be found at https://www.anzctr.org.au/

Trial/Registration/TrialReview.aspx?id=373693. Universal Trial Num-

ber (UTN): U1111-1202-3589.

2.2 | Intervention

2.2.1 | Development and theoretical bases

The development of the Activity for Well-being program used guid-

ance from the Intervention Mapping framework and has been previ-

ously described in detail.32 Briefly, the program was developed using

a participatory approach, drawing information from implementing

staff and potential end-users (needs assessment). This included initial

meetings with upper-level implementing staff, which highlighted the

frontline workers as an employee group in need of additional health

and well-being support due to the nature of their roles. Subsequent

semi-structured interviews with frontline workers (n = 10, all commu-

nity based) were designed to explore barriers and facilitators of

physical activity and exercise, and preferences for the subsequent

intervention. Discussion was initiated via two open-ended facilitating

questions: (1) What factors do you feel make it difficult for you to be

physically active? (2) What factors do you feel help you to be physi-

cally active? The interviews used a semi-structured, emergent-

systematic approach where the course of the discussion developed

from the responses of the participant and additional exploratory ques-

tions were used to obtain more information or redirect the conversa-

tion where appropriate. Additionally, each interview ended with

discussions about individual preferences for intervention components

or approaches. All interviews lasted for approximately 30–60 min and

were audio recorded for the purpose of transcription and analysis.

The thematic trees that were developed from the interviews with

frontline workers are shown in Material S1, and tables of selected

quotes are shown in Material S2. The program was then systemati-

cally developed by selecting Self-Determination Theory and evidence-

based (Motivational Interviewing and self-management) methods for

facilitating change, and the subsequent development of program com-

ponents. The targeted personal health determinants for the program

included the psychological needs of autonomy, competence and relat-

edness as Self-Determination Theory constructs. Additionally, positive

exercise-related affect was included as a determinant due to its value

as a predictor of physical activity behaviour,34 and its compatibility

with the concepts encompassed by Self-Determination Theory.

2.2.2 | Intervention components and
implementation

After baseline testing, each participant met with an accredited exer-

cise physiologist (AEP) with Masters-level training in Motivational

Interviewing (first author). This initial Motivational Interviewing style

appointment was used to collaboratively develop an individual activity

plan that was designed to provide a realistic starting point for the indi-

vidual in order to facilitate behaviour change. As such, activity plans

were not based on national physical activity guidelines,35 but instead

took a ‘something is better than nothing’ approach that included only

the volume of activity that each individual felt they could realistically

achieve as an initial goal. Participants were encouraged to try and
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progress this over time. Program participants received education on

goal setting, action and coping planning, self-monitoring via a pedom-

eter or own wearable device, and education on the use of self-

determined methods of activity intensity regulation including affect,

ratings of perceived exertion (RPE) and self-pacing. To facilitate the

use of these methods of regulating physical activity intensity, partici-

pants were given a business-sized card with the Feeling Scale36 and

RPE scale37 to keep, and were provided instructions as to how to use

each of these scales and self-pacing for regulating physical activity

intensity. The participants were given the opportunity to actively

experience using these scales during a 6-min walk.

Throughout the intervention, the AEP assisted participants with a

number of support activities which included the option to use research

grade pedometers provided as a part of the program, and access to a

website that was previously piloted38 and modified for the target popu-

lation. The website had a function for tracking step counts, setting

tiered goals (three different weekly step goals based on whether the

participant was feeling ‘good’, ‘okay’ or ‘bad’), and links to health infor-

mation (i.e., webpages and fact sheets from national organisations

accrediting exercise and nutrition professionals), and local community

activities including but not limited to dance, yoga and fitness classes

held at local community centres, scheduled events such as fun runs,

and walking groups in different council areas. All support activities and

components of the intervention are outlined in Figure 1.

In the initial appointment and need-supportive follow-ups during

the 3 months of the active intervention, the AEP actively encouraged

participants to seek and use the support of the AEP. Participants were

made aware that they were able to contact the AEP for any type of sup-

port until the end of the follow-up period (the 9-month time point). Dur-

ing the 6 months following the initial intervention period, the AEP

support, newsletters and self-management tools such as the pedometer

and website, were not withdrawn; however, additional support and

follow-ups were no longer actively offered by the AEP. This approach

was taken in order to promote autonomy in activity management by the

program participants without completely withdrawing need support.

2.3 | Outcomes and motivational process
measures

The primary outcomes for the study were physical activity behaviour

and psychological well-being. Physical activity was measured using

F IGURE 1 Program components as elements of need support.

4 LOCK ET AL.
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GENEActiv Original accelerometers (Activinsights, UK), with the sam-

pling frequency set at 50 Hz. Participants were instructed to wear the

accelerometers for 7 days and record sleep and non-wear times. Psy-

chological well-being was measured using the K1039 and the AQOL-

8D.40 The secondary outcome measure was a 6-min walk which was

undertaken according to the Guidelines by the American Thoracic

Society.41

The motivational process measures included behavioural regula-

tions and perceived need satisfaction in exercise, which were mea-

sured using the BREQ-3,42,43 and the PNSE questionnaire44

at baseline, 3 and 9 months. Perceived autonomy support was mea-

sured by the HCCQ45 which was completed online directly after the

3-month outcome measures. The HCCQ was managed by a member

of the research team who was not involved in the implementation of

the program, and the responses were used to measure perceived

autonomy support as a part of the fidelity assessment.

2.4 | Data processing and analysis

Accelerometer data were processed using a custom program (Cobra

software) in MatLab, version R2019b (The Mathsworks Inc, USA).

Sleep and non-wear times were excluded using participants' self-

reported logs and were adjusted manually on visual inspection of the

data. Participants' data were included if they presented a minimum of

four valid days of data including at least one non-work day. A valid day

was classified as at least 600 min (10 h) of wear time.46 Data inclusion

criteria were based on those used in the National Health and Nutri-

tional Examination Survey study.46 The cut-points for sedentary time

and activity intensity were based on those outlined by Esliger et al.47

These cut-points were as follows: sedentary time: <1.50 METs; light

activity: 1.50–3.99 METs; moderate activity: 4.00–6.99 METs; vigorous

activity: ≥7.00 METs. Data were analysed in 60-s epochs to calculate

the measured amount of sedentary time and time spent in light, moder-

ate, vigorous and moderate to vigorous physical activity (MVPA) in

minutes per day, and MVPA minutes per day in bouts of 10 min or

more. The mean daily number of minutes per day for each classification

was calculated for individual participants at each time point.

Individual responses to the K10 questions were summed to calcu-

late an overall score for each participant. Interpretation of the K10

scores used the thresholds outlined in the 2001 Victorian Population

Health Survey.48 For the AQoL-8D, standardised, unweighted scores

were used for data analysis. Participant scores for individual questions

of the AQoL-8D were grouped into their respective domains.

Active intervention period

16 did not enter program
- Unable to contact, n = 6 
- Time constraints, n = 3 
- Personal reasons, n = 1
- Retired, n = 1
- Left job due to chronic injury, n = 1 
- Obtained acute injury, n = 1
- Refusal to obtain medical clearance, n = 1 
- Didn’t want physical activity focus, n = 1
- Wanted to do it alone, n = 1

Invited to participate, 
n = 493 

- Initial interest, n = 41 

Entered program, 
n = 25

- Community, n = 24
- Residential, n = 1

Baseline measures

- Valid GENEActiv
data, n = 25

- K10, n = 25 
- AQOL-8D, n = 25
- 6MW, n = 25
- BREQ-3, n = 25
- PNSE, n = 25 

Completed 3-month 
measures, 

n = 24

Withdrew, n = 1 
- Pregnancy, n = 1

3-month measures

- Valid GENEActiv
data, n = 19

- K10, n = 23 
- AQOL-8D, n = 23
- 6MW, n = 20
- BREQ-3, n = 23
- PNSE, n = 23
- HCCQ, n = 16

Completed 9-month 
measures, 

n = 21 

Withdrew, n = 2
- Time constraints,  

n = 2 

Data excluded, n = 1
- Chronic injury, 

significantly 
impacting 
measures

9-month measures

- Valid GENEActiv
data, n = 18

- K10, n = 21
- AQOL-8D, n = 21
- 6MW, n = 18
- BREQ-3, n = 21
- PNSE, n = 21

Follow-up period

F IGURE 2 Flow of participants through the program, and summary of data collected. 6MW, 6-min walk; AQOL-8D, assessment of quality of
life (8D) questionnaire; BREQ-3, behavioural regulations in exercise questionnaire (version 3); HCCQ, health care climate questionnaire; K10,
Kessler 10-item psychological distress scale; PNSE, Psychological Need Satisfaction in Exercise questionnaire.
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The summed scores for each domain were then standardised to a

scale of 0–100 using the spreadsheet and formula provided by the

instrument developers (Centre for Health Economics, Monash Univer-

sity, Australia).

Mean BREQ-3 scores were calculated for the six individual

domains of the BREQ-3 questionnaire. The mean scores for each

domain were weighted by multiplying the score by the weighting value

and summing them to calculate the Relative Autonomy Index (RAI).

Due to the theoretical and statistical limitations associated with the

RAI, as outlined by Chemolli and Gagne,49 statistical analysis was also

undertaken on the individual domain scores for each time point. Per-

ceived autonomy, competence and relatedness satisfaction in exercise

were measured using the mean score for each domain of the PNSE

questionnaire.44 Individual HCCQ scores were calculated by reversing

the score for item 13 and calculating the mean score for all items.

A linear mixed model for repeated measures with first-order auto-

regressive structure (AR [1]) was run in SPSS (version 25.0; IBM Corpo-

ration, Armonk, NY) to analyse all outcome and motivational process

measures from baseline, 3 and 9 months. Due to a small sample size,

complex mediation analyses and the inclusion of multiple covariates into

the mixed models was inappropriate. Instead, the impact of motivational

process measures was assessed by including the RAI, individual BREQ-3

domains and PNSE domains individually as covariates within the mixed

model for any significant outcome. The mean differences were com-

pared to those from the original mixed models (unadjusted) to assess for

potential influence by these motivational process measures. Measures

of affect and perceived exertion were each analysed with a two-factor

(across time, intra- and inter-assessment) analysis of variance (ANOVA)

for participants who completed measures at all three time points. Ana-

lyses of RPE and affect included the raw measures of affect and RPE for

each minute of the 6-min walk at each time point. Lastly, all mixed

models were repeated with the exclusion of the male participants to

check for any influence of gender bias within the pilot sample.

2.5 | Process evaluation

Full details of the methods and results of the process evaluation have

been previously outlined.33 Briefly, the process evaluation used survey

data (n = 118; 99 community based and 19 residential) to assess reach

and adoption of the program. A mixed methods approach was used to

assess the fidelity of the implementation of the intervention, and semi-

structured interviews were used to assess the feasibility and context of

the program (n = 19). The interviews included a mix of program partici-

pants (n = 10; nine community based and one residential), non-program

participants (n = 6; four community based and two residential) and

implementing staff (n = 3; one community based and two residential).

The results of the process evaluation were used to guide the interpreta-

tion of the quantitative findings in the current manuscript.

3 | RESULTS

3.1 | Recruitment and population

A total of 493 employees from six participating sites and areas were

invited to participate in the program. Initially, 41 employees (8.32%)

TABLE 1 Participant characteristics at baseline (n = 25).

Category n %

Gender Female 22 88

Male 3 12

Ethnic/cultural background Australian 12 48

UK 9 36

European (non-UK) 4 16

English as a first language Yes 24 96

No 1 4

Min Max Mean (SE)

Age (years) 24.00 69.00 54.48 (2.32)

Body mass index (kg/m2) 22.60 47.46 30.21 (1.129)

Sedentary time (min/day) 350.57 689.57 499.89 (18.04)

Light time (min/day) 166.57 404.43 288.35 (13.33)

Moderate time (min/day) 51.29 279.29 115.51 (10.96)

Vigorous time (min/day) .00 7.86 1.87 (.56)

MVPA (min/day) 18.14 230.00 117.38 (11.21)

MVPA bouts (min/day in

bouts of ≥10 min)

4.86 214.71 55.63 (9.40)

AQOL-8D (standardised and

unweighted score)

51.06 95.70 79.72 (2.02)

K10 (score) 10.00 38.00 15.88 (1.10)

6 min walk distance (m) 364.00 682.00 533.64 (15.98)

6 min walk, mean RPE 9.93 13.17 7.00 (.38)

6 min walk, mean affect 3.15 5.00 �1.00 (.32)

Perceived autonomy (PNSE) 3.00 6.00 4.90 (.19)

Perceived competence

(PNSE)

2.33 6.00 4.35 (.25)

Perceived relatedness (PNSE) 1.50 6.00 3.99 (.24)

Relative Autonomy Index

(weighted BREQ-3 score)

.25 18.25 8.80 (1.23)

BREQ-3—Amotivation .00 1.50 .82 (.08)

BREQ-3—External regulation .00 1.50 .47 (.13)

BREQ-3—Introjected

regulation

.00 4.00 2.15 (.23)

BREQ-3—Identified

regulation

1.00 4.00 2.79 (.16)

BREQ-3—Integrated

regulation

.00 4.00 1.94 (.26)

BREQ-3—Intrinsic regulation .25 4.00 2.56 (.21)

Abbreviations: AQOL-8D, assessment of quality of life (8D) questionnaire;

BREQ-3, behavioural regulations in exercise questionnaire (version 3);

K10, Kessler 10-item psychological distress scale; MVPA, moderate-

vigorous physical activity; PNSE, psychological need satisfaction in

exercise questionnaire; RPE, rating of perceived exertion; SE, standard

error of the mean; UK, United Kingdom.
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expressed interest in the program and 25 (5.07%) chose to participate.

The most common reasons cited for not entering the program were

lack of time and injury. The flow of participants through recruitment

and participation, and a summary of data collected, is shown in

Figure 2.

3.2 | Program outcomes and motivational process
measures

Baseline characteristics of the sample are shown in Table 1. At base-

line, program participants were meeting the current Australian physi-

cal activity and exercise guidelines (adults ages 18–64)35 of 150–

300 min of moderate physical activity per week. Baseline physical

activity was measured as a mean of 117.38 (SE: 11.21) min of MVPA

per day recorded by accelerometery, equivalent of 821.66 min per

week. Similarly, the mean baseline AQOL-8D score of 79.72 (SE: 2.02)

was consistent with unweighted normative data,50 and the mean

baseline K10 score of 15.88 (SE: 1.10) indicated low levels of psycho-

logical distress.48 Mean baseline 6-min walk distance of 533.64 (SE:

15.98) fell at the lower end of the 50th percentile for females aged

50–59, and were consistent with the lower mean values reported for

mixed male and female groups from seven countries.51

The results of the linear mixed model analyses for all outcomes

are shown in Table 2. The only significant change in the linear mixed

models for the outcome measures was a mean increase of 29.11 m

(SE: 13.75) in 6-min walk distance, demonstrated at 9 months com-

pared to baseline (p = .04). No differences in sedentary time, any of

the physical activity categories or well-being measures were statisti-

cally significant at either time point.

The results of the linear mixed model analyses for all motivational

process measures are shown in Table 3, noting that the motivational

process measures outlined here are those related to the facilitation of

behaviour change and are independent of any measures that were

undertaken as a part of the process evaluation.33 A significant increase

in perceived autonomy satisfaction in exercise, as measured by the

PNSE, was demonstrated at 3 months (Δ .43; p = .03), although no

other measures were significant at this time point. Perceived autonomy

satisfaction in exercise remained higher at 9 months than at baseline,

however values were no longer statistically significant (Δ .41; p = .09).

Baseline mean values for the BREQ-3 domain of amotivation were very

low with a small standard error. This domain demonstrated a significant

increase in domain score at 3 months (Δ .23; p = .05). This decreased

again towards baseline at 9 months and was no longer significant com-

pared to baseline (Δ .18; p = .13). No significant differences were dem-

onstrated for the RAI or any of the individual BREQ-3 domains.

Perceived autonomy support as measured by the HCCQ at 3 months

(n = 16 respondents) was considered to be high with a mean score of

6.61 out of a potential score of 7. The mean number of participant-

initiated communications during the program period was 4.24 (±2.57)

and during the follow-up period was 2.13 (±4.51).

The results of the two-factor ANOVAs demonstrated a main

effect across time intra-session for both RPE and affect. Mean RPE

was significantly higher at the sixth minute (X 10.63; SE .56) com-

pared to the first minute of the 6-min walk (X 9.65; SE .46; F [2.03,

30.50]=4.40; p< .01). Mean affect was significantly lower at the sixth

minute (X 2.87; SE .43) compared to the first minute of the 6-min walk

(X 3.69; SE .24; F [1.65, 24.72]=4.05; p< .01). No main effect was

demonstrated for either variable across the three assessment time

points and no interactions were seen.

3.3 | Covariate analyses

A covariate analysis was undertaken on the 6-min walk distance to

identify if any individual motivational process measures influenced the

TABLE 2 Results of the linear mixed model—Primary and secondary outcomes (n = 25).

Outcome

t₂–t₁ t₃–t₂ t₃–t₁

Δ (SE) p Δ (SE) p Δ (SE) p

Sedentary time (min/day) 15.76 (16.73) .35 13.00 (17.32) .46 28.76 (21.56) .19

Light time (min/day) �20.87 (10.93) .06 3.89 (11.28) .73 �16.99 (14.43) .25

Moderate time (min/day) �10.40 (9.17) .26 �11.58 (9.47) .23 �21.98 (12.07) .08

Vigorous time (min/day) �.07 (.56) .90 .96 (.58) .11 .89 (.70) .21

MVPA (min/day) �10.56 (9.28) .26 �10.62 (9.57) .28 �21.18 (12.23) .09

MVPA bouts (min/day in bouts of ≥10 min) �8.73 (8.33) .30 �5.87 (8.61) .50 �14.60 (10.84) .18

AQOL-8D (standardised and unweighted score) �2.06 (1.43) .16 2.61 (1.49) .09 .55 (1.94) .78

K10 (score) .69 (1.06) .52 �1.94 (1.11) .09 �1.25 (1.36) .36

6-min walk distance (m) .90 (9.91) .93 28.21 (10.95) .01** 29.11 (13.75) .04*

Note: Standard error of the mean differences is presented in the parentheses.

Abbreviations: AQOL-8D, assessment of quality of life (8D) questionnaire; K10, Kessler 10-item psychological distress scale; MVPA, moderate-vigorous

physical activity; t1, baseline; t2, 3 months; t3, 9 months.

*p ≤ .05.

**p ≤ .01.
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outcome. The results of this analysis are shown in Table 4. The largest

positive effect on 6-min walk distance at 9 months compared to base-

line was the RAI (Δ34.35 m; p = .01 adjusted by the RAI vs. Δ29.11 m;

p = .04 unadjusted). This effect could be largely accounted to change

in integrated regulation, which had a similar impact on 6-min walk dis-

tance in the adjusted linear mixed model (Δ33.39 m; p = .02).

3.4 | Female-only analyses

Even though the proportion of participants identifying as males (12%)

to participants identifying as females (88%) in the pilot sample was

considered to be reasonably representative of the target population

(the entire workforce of the target organisation was known to be

approximately 84% female), an additional analysis was undertaken

excluding the three male participants to check for any notable impacts

on the results. The results from the female-only analyses are outlined in

Data S3. Results were broadly similar to those from the whole cohort.

Notable findings for the female-only analyses were: (1) perceived

autonomy satisfaction was significantly increased at 3 months (Δ .47;

p = .04) in line with the results from the total sample (Δ .43; p = .03),

and increased further from baseline at 9 months (Δ .53; p = .04), com-

pared to a slight decrease from 3 months and a smaller difference from

baseline in the total sample (Δ .41; p = .09); (2) the mean increase in

6-min walk distance from baseline to 9 months was larger in the

female-only sample (Δ34.51 m; p = .03) compared to the whole cohort

(Δ29.11 m; p = .04) and (3) the covariate analysis indicated a greater

influence of need satisfaction on change in 6-min walk performance in

the female-only analysis compared to that for the whole cohort (Data

S3, Table C).

4 | DISCUSSION

The purpose of this study was to assess the real-world effectiveness

of the Activity for Well-being program for influencing change in physi-

cal activity behaviour and psychological well-being, via the motiva-

tional process of behavioural regulations and perceived need

satisfaction, over the course of a pilot trial and follow-up period in

frontline aged care workers. The cohort demonstrated significant

increases in perceived autonomy in exercise at 3 months, and 6-min

walk distance at 9 months after participation in a highly autonomy

TABLE 4 Covariate analysis of the linear mixed model for change
in 6 min walk distance (m), baseline to 9 months (n = 25).

Analysis Δ p

t₃–t₁, unadjusted 29.11 .04

t₃–t₁, adjusted for perceived autonomy satisfaction 33.26 .03

t₃–t₁, adjusted for perceived competence satisfaction 32.60 .03

t₃–t₁, adjusted for perceived relatedness satisfaction 29.82 .04

t₃–t₁, adjusted for Relative Autonomy Index 34.35 .01

t₃–t₁, adjusted for amotivation 28.47 .05

t₃–t₁, adjusted for external regulation 28.37 .05

t₃–t₁, adjusted for introjected regulation 30.27 .03

t₃–t₁, adjusted for identified regulation 26.14 .07

t₃–t₁, adjusted for integrated regulation 33.39 .02

t₃–t₁, adjusted for intrinsic regulation 31.52 .03

Abbreviations: t1, baseline; t3, 9 months; Δ, change in 6 min walk distance.

TABLE 3 Results of the linear mixed model—Motivational process measures (n = 25).

Motivational process measures

t₂–t₁ t₃–t₂ t₃–t₁

Δ (SE) p Δ (SE) p Δ (SE) p

PNSE—Individual domains

Perceived autonomy .43 (.20) .03* �.02 (.20) .93 .41 (.24) .09

Perceived competence .13 (.19) .52 .25 (.20) .21 .38 (.25) .15

Perceived relatedness �.24 (.27) .27 �.18 (.28) .52 �.05 (.33) .87

BREQ-3—Individual domains

Amotivation .23 (.12) .05* �.05 (.12) .66 .18 (.12) .13

External regulation .05 (.15) .15 �.03 (.16) .86 .02 (.18) .91

Introjected regulation �.17 (.23) .46 �.07 (.24) .76 �.24 (.29) .40

Identified regulation .02 (.15) .88 .14 (.15) .36 .17 (.19) .38

Integrated regulation .16 (.17) .37 .19 (.18) .29 .35 (.23) .14

Intrinsic regulation .04 (.15) .81 .09 (.16) .55 .13 (.20) .52

Composite measures

Relative Autonomy Index (weighted BREQ-3 score) �.21 (.90) .82 1.19 (.94) .21 .98 (1.22) .42

Note: Standard error of the mean differences are presented in the parentheses.

Abbreviations: BREQ-3, behavioural regulations in exercise questionnaire (version 3); PNSE, psychological need satisfaction in exercise questionnaire; t1,

baseline; t2, 3 months; t3, 9 months.

*p ≤ .05.

8 LOCK ET AL.

 22011617, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/hpja.740 by U

niversity O
f South A

ustralia, W
iley O

nline L
ibrary on [14/09/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



supportive physical activity program. These results are consistent with

Self-Determination Theory, as proposed by Deci and Ryan.16 There is

growing evidence that autonomy supportive health care environments

may positively predict higher levels of participant autonomy, compe-

tence and relatedness regarding the target health behaviour.52 Previ-

ous interventions applying Self-Determination Theory-based

approaches to health behaviour change have shown some promising

results.19 While published interventions based in Self-Determination

theory are limited in workplace contexts, Pedersen and colleagues53

demonstrated increases in perceived competence in physical activity,

autonomous self-regulations, predicted maximal oxygen uptake and

other health characteristics within a worksite intervention for postal

workers. Consistent with the concept of need support, Motivational

Interviewing-based interventions have also demonstrated improve-

ments in body mass index,54 physical and mental health status55 and

sustainable return to work after rehabilitation56 in a number of occu-

pational contexts.

Despite the significant increases in perceived autonomy satisfac-

tion and 6-min walk distance, no significant changes in objectively

measured MVPA were demonstrated at any time point. Seasonal

effects on physical activity may have influenced this outcome to an

extent since many of the follow-up measures were undertaken during

colder months of the year. Seasonal changes have been shown to

account for declines up to 11%–44% in self-reported physical activity

in adults.57,58 Additionally, it is possible that the program may have

attenuated decreases in physical activity in response to stresses from

large organisational changes that were occurring over the post-

intervention and follow-up periods; however, it is difficult to draw any

strong conclusions based on the small sample size and single-group

design of the current study. Even though some contextual factors

were noted in the process evaluation as influencing the reach and

adoption associated with the program, the influence of contextual fac-

tors on the adherence of those individuals who chose to participate in

the program appeared to be small.33 The process evaluation also indi-

cated high fidelity of the implementation of program,33 which was

supported by the high mean score on the HCCQ presented here. This

finding indicates other reasons for the lack of observed change. While

it appears that the sample participants were meeting the current

physical activity recommendations35 at all time points, a major factor

limiting the interpretation of these results is that the current guide-

lines are based on self-report data meaning the comparison of objec-

tive measures to the current physical activity guidelines becomes

problematic.46

Similar to the findings for physical activity, no changes in the

well-being measures were significant at any timepoint. The lack of a

significant change in well-being measures again may have somewhat

reflected the healthy scores at baseline. While the mean 6-min walk

distance was slightly less than normative values for healthy adults51 at

baseline, there was a significant increase in this outcome at 9 months.

Minimally important clinical differences have been calculated as 20–

50 m in community dwelling older adults with mobility dysfunction,59

54 m in patients with stable severe chronic obstructive pulmonary

disease,59 and 14.0–30.5 m for multiple patient groups with

pathology.60 As such, the 29-m increase in the current, relatively

healthy population may not be clinically meaningful. Despite this, the

significant improvement does indicate some element of change in

physical fitness, function or motivation that was reflected in the

6-min walk distance.

The positive influence of the relative autonomy of behavioural

regulations that was seen in the covariate analysis indicates that moti-

vational processes may have played an important role in this change

in performance. Although some limitations of the RAI have been pre-

viously highlighted,49 the index was developed to reflect relative

autonomy of behavioural regulations, and the current findings are

consistent with the hypothetical mechanistic pathways underlying

Self-Determination Theory.61 Specifically, autonomy support is

thought to lead to more self-determined motivation regarding a spe-

cific behaviour, which in-turn means more situational self-determined

motivation and better performance in associated contexts.62 This

finding is consistent with the findings of previous studies that have

found that autonomous motivation mediated the indirect relationship

between autonomy support and competitive performance,53 and car-

diorespiratory fitness.53,63 These findings must be considered within

the limitations of the study, however, since participants were self-

selected into the pilot trial there is likely to be some selection bias that

may have influenced these results.

One unexpected difference was seen in the BREQ-3 domain of

amotivation, which increased significantly at 3 months compared to

baseline. Although on initial assessment this seems to defy reason, the

amotivation domain of the BREQ-3 has been shown to have some

inherent limitations related to skewedness of the data.42 The baseline

mean values for the amotivation domain of the BREQ-3 from the

Activity for Well-being participants were very low, which is to be

expected since the participants were self-selected into the program

and were most likely motivated for change. Amotivation scores signifi-

cantly increased at 3 months and still remained higher than baseline

at 9 months. Such low values with low levels of variation could cer-

tainly result in a significant finding with only small changes from base-

line. Another important consideration may be that the Activity for

Well-being program was highly focused on self-reflection and self-

management. The program encouraged the use of self-monitoring to

manage activity levels and the use self-determined methods of regu-

lating activity intensity such as affect, RPE and self-pacing. The strong

focus on self-monitoring of behaviour and feelings could have elicited

a heightened awareness of these factors, including their own levels of

amotivation.

The current self-selected sample of 25 participants consisted of

only 5% of the invited population. As demonstrated by the outcome

data, these participants were generally healthy and active at baseline

indicating a common issue for many health promotion interventions—

that the program was unable to elicit participation from individuals

that could benefit the most. Reasons for non-participation were

explored as much as possible through the previously published pro-

cess evaluation.33 This included interviews with frontline workers that

did not participate in the trial (n = 6; four community based and two

residential) and indicated a combination of individual, implementation
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and contextual (occupational) factors contributed to the low levels of

participation in the program. Contextual factors that were noted for

community-based support workers during the process evaluation

included irregular work patterns and environments and minimal con-

tact with work peers that appeared to have negatively impacted par-

ticipation in the program. While residential staff have a consistent

workplace and somewhat more regular work schedules, contextual

factors that were highlighted by residential staff during the process

evaluation indicated that the physical and mental demands of the

occupation and generally low levels of engagement and morale in

the workplace were factors that potentially impacted participation

in the pilot program outlined here. Some of these factors, particularly

those identified by residential staff, are consistent with findings from

previous studies.6,7 The resulting single group, pre–post design and

small sample size thereby makes it difficult to draw strong conclusions

regarding the true efficacy of the program.

Finally, the findings of the current study were further complicated

by the inclusion of only three male participants (12%). Although this

appears to be a disproportionately low number, the entire workforce

of the target organisation was known to be approximately 84%

female, including those not in direct care roles where the proportion

of females is generally expected to be larger. This number is also con-

sistent with those reported in previous national Australian aged care

statistics where female employees have been seen to make up 93%,

89% and 87% of the direct care workforce in residential facilities in

2007, 2012 and 2016 respectively, and around 90%, 90% and 89% of

the home support workforce in 2007, 2012 and 2016, respec-

tively.8,64 As such, the high proportion of females participating in the

pilot program was an expected finding and was considered to be

closely representative of the whole target population. Despite this, all

mixed models were rerun excluding the male participants to check for

undue influence on the results. While the majority of the results

where similar for both analyses, the most notable difference in the

female-only analysis compared to the whole cohort was the greater

influence of the motivational processes of perceived autonomy and

competence satisfaction on the change in 6-min walk distance. The

comparisons between the female-only group and the whole cohort

indicate that perceived need satisfaction may have had a greater influ-

ence on the female participants compared to the male participants in

this particular cohort.

5 | LIMITATIONS

The current study has several limitations including the lack of a con-

trol group that may have otherwise accounted for external influences,

such as seasonal effects or attenuation of overall declines in physical

activity levels. A larger sample size may have allowed for more com-

plex statistical analysis of the outcomes and motivational process

pathways. Similarly, the small sample size may mean that the pilot trial

was underpowered to detect true change and has the potential to be

erroneously influenced by a small number of participants. The self-

selection of participants into the program would have introduced

some selection bias. As such, it is likely that those individuals partici-

pating in the program already had readiness to change, while many

that could have benefitted from the program would have chosen not

to participate. Despite this, it must be acknowledged that the aims of

the Activity for Well-being project were not to rigorously test the effi-

cacy of the program in terms of quantitative outcomes, but to include

these outcomes as a part of a larger evaluation including qualitative

investigation to assess the benefits, limitations and feasibility of a pro-

gram such as this for frontline aged care workers.

5.1 | Practical implications for wellness programs
in aged care settings

While the quantitative data in isolation suggest some limited effec-

tiveness of the Activity for Well-being program, when combined with

the findings from the feasibility and process evaluation they demon-

strate a clear discrepancy between the feasibility of the program at

different levels.33 While the overall impact at the organisational level

was negligible due to the small cohort that participated in the current

study, the qualitative post-program interviews indicated positive sub-

jectively reported outcomes and good feasibility of the program at the

individual level. The improvements in perceived autonomy in exercise

and physical function, even if only small, give some support to

individual-level feasibility and could even predict longer-term health

benefits beyond what could be captured in the current study.

Program participation appeared to be impacted by a combination

of individual, implementation and contextual factors.33 These factors

would need to be addressed by the funding organisation to facili-

tate participation, and subsequently improve the feasibility, cost-

effectiveness and quantitative outcomes of any health promotion

activity at the organisational level. Contextual factors that were

reported by frontline workers such as high physical workloads, low

job stability and low general engagement and morale, were consistent

with the findings of the Royal Commission into Aged Care Quality and

Safety,9 which began during the final months of the implementation

of this trial. The amalgamation of findings from these different parts

of the current study and those of the Royal Commission indicate that

industry-wide changes in legislation and funding structure, followed

by organisational-level changes within the workplace context will be

necessary before this type of intervention can create meaningful

impact at the organisational level.

Despite these practical limitations, a program such as this may

have a lot of potential for facilitating perceived well-being support

within the aged care workplace. This type of program could be inte-

grated into existing employee services, such as alongside early inter-

vention physiotherapy and counselling support that is offered by

many employers. The upskilling and utilisation of existing staff and

facilities and ensuring good accessibility for aged care employees

should optimise cost-effectiveness and engagement. For health pro-

motion practitioners specifically, professional and ethical practise

through the application of the core competencies for health

promotion,65 particularly enabling change and advocating for health,

10 LOCK ET AL.
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may support better implementation and engagement in programs such

as this. Future researchers and organisations considering workplace

health promotion programs aimed at long term health behaviour

change, could benefit from a similar type of program or one with simi-

lar theoretical underpinnings; however, a comprehensive cost–benefit

analysis and further piloting would need to be undertaken prior to

implementation.

6 | CONCLUSIONS

The Activity for Well-being program was a need-supportive interven-

tion that incorporated self-management tools, participant choice for

activity mode in the development of participant activity plans, encour-

agement for the use of self-determined methods for regulating physi-

cal activity intensity and psychological need support. The program

participants demonstrated significant increases in perceived auton-

omy in exercise at 3 months, followed by a significant increase in

6-min walk distance at 9 months. Covariate analysis demonstrated a

positive influence on 6-min walk distance by the RAI, and primarily

integrated regulation. The program participants also demonstrated a

significant increase in the BREQ-3 domain of amotivation compared

to extremely low baseline levels. This finding may reflect the skewed

nature of this domain of the BREQ-3 or potential increases in partici-

pant awareness of their amotivation. The findings of this study

support previous research demonstrating that provision of a need-

supportive physical activity intervention may be useful for targeting

perceived autonomy and behavioural regulations as potential predic-

tors of physical activity behaviour; however, contextual factors that

may impact staff participation would need to be addressed to

optimise the overall impact of the program.
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