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Abstract

Aim: The aim of this study was to evaluate the effect of motivational interviewing

based on the trans-theoretical model promoting physical activity in older adults.

Methods: A randomized controlled trial study was conducted with 117 older adults

(intervention group: 58, and control group: 59) between April and November 2019.

The data were collected via a questionnaire, trans-theoretical model scales, the Phys-

ical Activity Scale for the Elderly, the Katz Activities of Daily Living scale and a

pedometer. The 24-week intervention consisted of regular motivational interviewing.

The control group received usual care at the family health centre.

Results: Following the intervention, the Intervention Group showed significant

improvements Exercise Processes of Change Scale, Exercise Self-Efficacy Scale and

Perceived Benefits of the Decisional Balance Scale for Exercise. There was a signifi-

cant difference between the groups in terms of stages of change. In the Intervention

Group, 81.5% were in the contemplation stage in the pre-test, while in the post-test,

70.4% had transitioned to the action stage. In contrast, in the control group, 62.5%

were in the contemplation stage initially, but in the post-test, only 9.3% had reached

the action stage. The mean number of step counts increased significantly in favour of

the Intervention Group, as did the Physical Activity Scale for the Elderly total score.

Conclusion: The trial indicated that after the trans-theoretical model-based motiva-

tional interviewing, the stages of change among the older adults improved, as did

their exercise behaviours. It is recommended that the trans-theoretical model and

motivational interviewing be used by nurses to improve healthy lifestyle stage behav-

iours in older adults.

K E YWORD S

motivational interviewing, nurse, older adults, physical activity, trans-theoretical model

Summary statement

What is already known about this topic?

• Physical immobility ranks fourth among the leading risk factors for mortality

globally.
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• Older adults constitute the age group which leads the most sedentary life in soci-

ety and is most affected by physical inactivity.

• In Turkey, one out of every two people undertakes insufficient physical activity,

and this rate increases with advancing age.

What this paper adds?

• Nurse‐led motivational interviewing based on the trans‐theoretical model was

effective in increasing the physical activity levels of the older adults.

The implications of this paper:

• It is recommended that the trans‐theoretical model and motivational interviewing

should be used by nurses to improve healthy lifestyle behaviours in older adults.

• It is recommended that studies be conducted to assess the effectiveness of inter-

ventions aimed at promoting physical activity in older adults via both qualitative

and quantitative methods.

1 | INTRODUCTION

Physical inactivity ranks fourth among the leading risk factors for mor-

tality globally, accounting for 6% of all deaths. The World Health

Organization (WHO) reports that one in every four adults in the world

leads a sedentary life (Katzmarzyk et al., 2022; Lee et al., 2012;

WHO, 2010, 2018). Both the Turkey Nutrition and Health Survey

(TNHS) and the Chronic Diseases Risk Factors Survey findings reveal

that people's lifestyles become more sedentary as they get older

(Ministry of Health, 2013, 2014). Increased physical activity is one of

the best non-pharmacological means of promoting health and protect-

ing functional independence, especially in older adults (Paterson

et al., 2007). However, older adults have more barriers and perceived

barriers concerning regular physical activity, such as age-related physio-

logical changes, chronic diseases, lack of time, family responsibilities,

fear of falling, pain, lack of social support, bad weather, negative per-

ceptions and beliefs related to exercise, and lack of energy and motiva-

tion (Pender et al., 2015; Phillips et al., 2004). As every individual has

different needs and barriers in relation to these matters, it is crucial for

the nurse to guide and consult individually (Pender et al., 2015;

Ross, 2019). Therefore, nurses who are active in primary healthcare ser-

vices should monitor older adults closely, counsel them and determine

their needs and barriers concerning exercise with a view to regular

physical activity becoming a habit for them (Ross, 2019).

As one of the most frequently used models in health promotion,

the trans-theoretical model (TTM) accepts the importance of motiva-

tion for behavioural change (such as improving exercise behaviour)

and stresses the importance of strengthening the factors or processes

that trigger behavioural change (Emmons & Rollnick, 2001; Velicer

et al., 1998). Motivational interviewing (MI), which is a person-centred

counselling method aimed at assisting individuals explore and

overcome instability, can be useful for older adults to improve

exercise behaviour. In the literature, MI has been identified as an

effective means of promoting health behaviours—such as physical

activity, smoking cessation and diabetes self-management (Perry &

Butterworth, 2011; Purath et al., 2014)—and increasing levels of

physical activity (Lin et al., 2016; Reid et al., 2012; Tse et al., 2013).

No studies adopting the above approach have been carried out for

the elderly in Turkey, where one out of every two people undertakes

insufficient physical activity (Cankurtaran et al., 2021). Therefore, this

study will act as a guide for nurses who work in protecting and

promoting health.

This study is specifically aimed at examining the effect of

nurse-led TTM-based MI on promoting physical activity levels

among healthy older adults living in the Central Anatolia region of

Turkey.

1.1 | Hypotheses

H1. Motivational interviewing based on the TTM to older

adults is effective in progressing their stages of change.

H2. Motivational interviewing based on the TTM to

older adults is effective in enhancing their exercise pro-

cesses of change.

H3. Motivational interviewing based on the TTM to

older adults is effective in increasing their perceived

benefits.

H4. Motivational interviewing based on the TTM to

older adults is effective in increasing their exercise self-

efficacy.

H5. Motivational interviewing based on the TTM to

older adults is effective in increasing their physical activ-

ity levels.
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2 | METHODS

2.1 | Design, setting and sample

A randomized controlled, two-group pre-test and post-test experi-

mental design was adopted for the study, conducted at a family

health centre (FHC) in the Central Anatolia region of Turkey.

The study population consisted of older adults aged between

65 and 74 who were registered with the selected FHC (N = 1630). The

researchers calculated, using power analysis for paired samples t test to

compare pre-post Physical Activity Scale for the Elderly (PASE) scores,

that the sample size should be at least 90 individuals (dz = 0.30;

1 � β = 0.80; α = 0.05) (Fernandes et al., 2010). Additionally drop-out

ratio was considered as 30% (Binder et al., 2002; Peels et al., 2012).

Therefore, 117 individuals who met the inclusion criteria and agreed to

participate were randomly assigned to the groups (Figure 1).

2.1.1 | Inclusion criteria

• Older adults aged 65–74 who agree to participate in the study

voluntarily

Assessed for eligibility (n=1630) 
)

Excluded (n=1513)
Not meeting the inclusion criteria (n=608)
 Other reasons (Death, residing outside the city/in a 

village, not contacted) (n=905)

Analysed (n=27)

Dropped out without received intervention
(gave up participating in the study, residing outside the city 
and having a physical activity barrier) (n=19)

Dropped out in the follow-up (Declining to continue the 
study, residing outside the city/in a village, having a 
physical activity barrier, being diagnosed with depression 
and COPD) (n=12)

Allocated to the intervention (n=58)

Dropped out in the follow-up (declining to continue the 
study, death, residing outside the city/in a village, having a 
physical activity barrier, undergoing a surgery, being 
diagnosed with cancer) (n=27)

Allocated to no intervention (n=59)

Analysed (n=32)

Allocation

Analysis

Follow-Up

Randomized (n=117)

Enrollment

F IGURE 1 CONSORT 2010 flow diagram.
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• Older adults who are at least literate or have an elementary school

education

• Older adults who are at the pre-contemplation or contemplation

stages of exercise behaviour change

• No cognitive impairment which affects interpersonal

communication

• No muscle–joint problems which are a barrier to physical activity

• No neuropsychiatric disorders

2.1.2 | Exclusion criteria

• Older adults whose mini mental state examination (MMSE) scores

are 24 points (mild cognitive impairment)

• Older adults whose Geriatric Depression Scale (GDS) scores are >5

points

• Older adults diagnosed with cancer, insulin-dependent type 2 dia-

betes mellitus, uncontrolled hypertension, heart failure, chronic

obstructive pulmonary disease or asthma

2.1.3 | Termination criteria

• Change in the mental status of the senior during follow-up

• Any situation that requires the senior to be hospitalized

• A request to leave the study at any stage.

2.2 | Randomization and masking

After stratifying according to age (65–69, 70–74), gender and stage of

change for exercise (contemplation and pre-contemplation stages),

the stratified simple randomization procedure was used (Table 1).

Random assignment was implemented by distributing individuals

equally across cells corresponding to each group combination, ensur-

ing an equitable allocation between intervention and control groups.

The randomization procedure was conducted via version 3.5 of the

programming language R (https://cran.r-project.org) by an indepen-

dent statistician to achieve allocation concealment. No participant

blinding was performed. In addition, the data were collected and

recorded by an independent researcher from outside the research

team, who was trained by the researcher (ESS) and did not know

the groups. The statistical analyses also were performed by

the statistician.

2.3 | Measures

2.3.1 | The trans-theoretical model scales

The TTM scales were developed by Prochaska and Diclemente (1982)

based on smoking cessation studies and were adapted for exercise by

Marcus et al. (Marcus, Banspach, et al., 1992; Marcus, Rakowski, &

Rossi, 1992; Marcus, Rossi, et al., 1992). These scales include the fol-

lowing: the stages of change scale (SCS), the exercise processes of

change scale (EPCS), the decisional balance scale for exercise (DBSE),

and the exercise self-efficacy scale (ESES). These scales were trans-

lated and adapted into Turkish by Gümüş and Kitiş (2015). The SCS

identified that the test reliabilities were 0.79 and the kappa index

validity 0.81 (Ay & Temel, 2008; Gümüş & Kitiş, 2015). The EPCS,

DBSE and ESES were found to have Cronbach's alpha coefficients

0.97, 0.89 and 0.85, respectively. The SCS has five stages and involves

no scoring. These stages are pre-contemplation, contemplation, prep-

aration, action and maintenance. The EPCS has 40 items and 10 sub-

scales, five of which are cognitive processes and the other five

behavioural processes. Each subscale has four items, scored from 1 to

5. The highest and lowest scores on the EPCS total score scale are

200 and 40, respectively. High scores indicate that the respondent

has a better chance of being successful in terms of change. The DBSE

compares the perceived advantages (pros) and disadvantages (cons) of

new behaviour. The first 10 questions of this five-point Likert scale

measure the perceived benefit, and the remaining six questions mea-

sure the perceived barriers. The lowest and highest scores are 10 and

50, respectively. While higher scores indicate a successful change,

lower scores indicate perceived barriers. The ESES is a five-point

Likert scale and has five items. The lowest and highest scores are

5 and 25, respectively. Higher self-efficacy scores signify that the indi-

vidual exhibits a successful change.

2.3.2 | The physical activity scale for the elderly

The PASE is a short scale and was developed by Washburn et al.

(1993) to assess the physical activities of individuals aged 65 and

older. The PASE score is calculated according to the weight score for

each of the different activities that were participated in during the

past week. The total score can vary from 0 to 400 points. High scores

indicate a higher level of exercise. Ayvat et al. (2017) adapted the

scale to Turkish, and Cronbach's alpha coefficient was found to

be 0.71.

TABLE 1 Intervention and control groups according to stages of
change, age and gender.

IG (n = 58) CG (n = 59)

Stages of change

Pre-contemplation 20 20

Contemplation 38 39

Age groups

65–69 35 35

70–74 23 24

Gender

Female 30 29

Male 28 30

Abbreviations: CG, control group; IG, intervention group.

4 of 15 SÖNMEZ SARI and KITIŞ

 1440172x, 2024, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ijn.13252 by U

niversita D
i T

rieste, W
iley O

nline L
ibrary on [04/06/2024]. 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

https://cran.r-project.org


2.3.3 | The Katz Activities of Daily Living scale

The Katz Activities of Daily Living (ADL) scale was developed by Katz

et al. (1963) to examine the treatment and prognosis outcomes in

older and chronically ill people. The scale has the following six items:

taking a bath, getting dressed, toilet, transfer, continence and nutri-

tion. Items are scored as zero-dependent and one-independent. Six

points indicate being fully independent, while zero points indicate

being fully dependent. Arik et al. (2015) adapted the scale to Turkish,

and Cronbach's alpha coefficient was found to be 0.83.

2.3.4 | Pedometer

The researcher used a pedometer (Mesitaş JP-600) in the present

study. A brief informative pedometer form was prepared, and older

adults were orally informed about how to use the pedometer. The

pedometer was provided to the participants prior to the collection of

pre-test data in order to compare the weekly average step counts

of the experimental and control groups.

2.4 | Data collection

An independent researcher, trained by the researcher (ESS) and who

did not know the groups between April and November 2019, col-

lected the data in the FHC via face-to-face interviews.

First, the individuals' health records were examined, and those who

met the inclusion criteria of the current study were telephoned and

invited to the FHC. The participants who arrived at the FHC were reas-

sessed for the inclusion criteria (Figure 1). Community-dwelling older

adults (n = 117), who met the inclusion criteria in the population and

agreed to participate, were assigned for randomization (IG n = 58; CG

n = 59). Figure 1 presents the CONSORT flow diagram of the study.

The older adults who were initially considered for the intervention

group (IG) and control group (CG) were first informed about the study.

All participants completed the TTM scales, Katz-ADL and PASE as the

pre-tests and post-tests. In addition, weekly average step counts were

collected. The implementation process is presented in Table 2.

The IG was followed up for 6 months. First, the pre-test assess-

ments were conducted. The researcher (ESS) held face-to-face MI ses-

sions for the IG once every 2 weeks for 8 weeks (in weeks 2, 4, 6 and

8). After 4 weeks, the participants' change stage was assessed using the

SCS. The researcher (ESS) held telephone-based MI sessions for the IG

once a month for 2 months (in weeks 16 and 20). Then, post-test

assessments were conducted. The CG was followed up twice, when the

pre-test and post-test assessments were conducted. The study was

completed with 27 older adults in the IG and 32 older adults in the CG.

2.5 | Intervention

MI sessions with the older adults were held by the researcher (ESS)

who had been trained in MI techniques. The researcher conducted

motivational interviews (face-to-face and via telephone) between

April and November 2019. The implementation process is presented

in Table 2. See also the flow chart of the study in the study protocol

(Sönmez & Kitiş, 2021).

It is important to monitor the cognitive and behavioural processes

of individuals, especially according to the stage of change they are in,

and to motivate change according to the process through motivational

interviews (Prochaska & DiClemente, 1986). In the present study, an

effort was made to help the IG to realize the dilemmas with regard to

exercising faced by individuals in the pre-contemplation stage, as well

as to assist individuals in the contemplation stage to arrive at their

own solutions. Consequently, techniques such as asking open-ended

TABLE 2 Measurement tools and follow-up intervals applied to the intervention and control groups.

Intervention group Control group

Pre-test Post-test Pre-test Post-test

(weeks) 0 2 4 6 8 12 16 20 24 0 24

TTM scales

-SCS x x x x x xa xa xa x x x

-EPCS x x x x

-DBSE x x x x

-ESES x x x x

Katz-ADL x x x x

PASE x x x x

Mean weekly step counts x x x x

MI x x x x xa xa

Abbreviations: DBSE, decisional balance scale for exercise; EPCS, Exercise Processes of Change Scale; ESES, Exercise Self-Efficacy Scale; Katz-ADL, Katz

Activities of Daily Living; MI, motivational interviewing; PASE, Physical Activity Scale for Elderly; SCS, stages of change scale; TTM, trans-theoretical

model.
aPhone-based.
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questions, reflective listening, decision balance, importance and trust

technique were applied, thus enabling participants to reveal their feel-

ings, thoughts and reactions regarding the benefits/harm of doing/not

doing exercise. They were supported to raise awareness about the

consequences of and solutions to their individual situations.

Prior to the MI, it was determined which stage of change the

older adult was at by the SCS. The researcher (ESS) held face-to-face

MI sessions for the IG once every 2 weeks for 8 weeks (in weeks 2, 4,

6 and 8). Face-to-face motivational interviews lasted for an average of

30 minutes. After the MI, the exercise information guideline prepared

by the researcher and the TTM-based MI guidelines according to the

stages were given to the older adults. The TTM-based MI and Infor-

mation Guidelines for Gaining Exercise Behaviour were prepared by

the researcher within the scope of the relevant literature (Şekerci &

Kitiş, 2016; Vries et al., 2017). The guideline was used after consulting

five experts in the field of nursing who have published research on

the TTM. During the MI, a form prepared by the researcher was used

to record the content of the interview. At the end of MI, the next

appointment was planned. In addition, the older adults were given a

chart prepared by the researcher to record their walking. The

researcher (ESS) held telephone-based MI sessions for the IG once a

month for 2 months (in weeks 16 and 20). The telephone-based moti-

vational interviews lasted an average of 5 to 7 min. Prior to the tele-

phone interview, it was determined which stage of change the older

adult was at by the SCS. Thereafter, a motivational interview was held

according to the current stage of the individual. All participants in the

IG received both face-to-face and telephone-based MI. MI sessions

were terminated at the 20th week.

The CG was only followed up at the beginning and end of the

study, and no intervention was made. The CG received the usual care

at the family health centre. Although the FHC staff do not provide

routine and standard training about the benefits of exercising to the

elderly at the centre, they do furnish information when necessary.

2.6 | Statistical analyses

Version 23 of the IBM SPSS was used for analysis. The Shapiro–Wilk

normality test was used to check variable distribution. According to

parametric test assumptions, the independent samples t test, the paired

samples t-test, the Mann–Whitney U test, and the Wilcoxon test were

used. Pearson's Chi-square test and the Fisher–Freeman–Halton exact

test were used to examine the correlation between the two qualitative

variables. The marginal homogeneity test was used to compare the two

dependent variable groups. In addition, the effect size was calculated

using the G-Power 3.1 programme. Cohen's d defines the effect size as

follows: d ≤ 0.20 low, 0.20 < d < 0.80 medium and d ≥ 0.80 high.

Cohen's dz defines the effect size as follows: 0.21 < dz < 0.35 low,

0.35 < dz < 0.56 medium and dz ≥ 0.56 high (Lakens, 2013). The

method by which data are analysed only from individuals who complete

the study process (protocol) in randomized controlled studies is known

as per-protocol (PP) analysis (Akın & Koço�glu, 2017). In this study, only

individuals who completed the study process (protocol) were included

in the analysis. The most important advantage of this analysis is that it

reflects real enterprise performance. When Little's missing completely

at random (MCAR) test was applied, it was concluded that the missing

data structure was completely random (p > 0.05). Therefore, no addi-

tional analysis was deemed necessary.

2.7 | Ethical considerations

This study was approved by the Gazi University Ethics Committee

(Decision No: 838-Date: 13/11/2018) and registered with number

NCT04128553. This study was conducted in accordance with the

principles of the Declaration of Helsinki. The purpose of the study

was explained to the participants, and their written informed consent

was obtained. Participants were assured that the information they

provided would be kept confidential. They were also informed that

they have the right to end the interview at any time.

3 | RESULTS

This section presents the findings of the study conducted to examine

the effect of nurse-led TTM-based MI on promoting physical activity

in older adults.

3.1 | Participant characteristics

In the study, a total 117 older adults were recruited. The study was

completed with 59 older adults, 27 in the IG and 32 in the CG

(Figure 1). Table 3 presents a comparison of the older adults in the IG

and CG in terms of descriptive characteristics. The intergroup differ-

ence was not found to be statistically significant (p > 0.05). Both

groups had similar socio-demographic characteristics.

3.2 | Hypothesis tests

Table 4 presents a comparison of the stages of change the IG and CG

in the pre-test and post-test assessments. Accordingly, MI based on

the TTM to older adults in the IG was found to be effective in pro-

gressing their stages of change and the post-test was significant in

favour of the IG (p < 0.001).

Figure 2 presents the distribution of stages of change in the IG in

all follow-up assessments.

Table 5 presents the distribution of mean scores of the TTM

scales of the IG and CG in the pre-test and post-test assessments.

There was a significant increase in the cognitive and behavioural pro-

cesses of the EPCS in the IG in the post-test (p < 0.005, p < 0.004;

effect sizes of 0.651, 0.604, respectively). The intergroup difference

was statistically significant in favour of the IG (p < 0.001; effect sizes

of 1.073 and 1.105). The DBSE mean scores of the IG were signifi-

cantly increased post-test compared to pre-test (p < 0.004; effect size
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TABLE 3 Descriptive characteristics of the older adults in the intervention and control groups.

Characteristics

IG (n = 27) CG (n = 32)

Test pn % n %

Aged

65–69 years 15 55.6 21 65.6 0.624a 0.429

70–74 years 12 44.4 11 34.4

Genderd

Female 14 51.9 16 50 0.020a 0.887

Male 13 48.1 16 50

Staged

Pre-contemplation 5 18.5 12 37.5 2.572a 0.109

Contemplation 22 81.5 20 62.5

Marital status

Married 23 85.2 27 84.4 0.910b 1.00

Single, widowed or divorced 4 14.8 5 15.6

Educational level

No schooling or primary school 18 66.7 17 53.1 8.905b 0.055

Secondary school and higher 9 33.3 15 46.9

Occupation/employment

Housewife 13 48.1 14 43.8 3.268b 0.344

Retired 11 40.7 11 34.4

Employee (shopkeeper, worker, lawyer) 3 11.2 7 21.9

Income level

Income less than expense 5 18.5 10 31.3 3.098b 0.225

Income equal to expense 18 66.7 21 65.6

Income more than expense 4 14.8 1 3.1

Whom they live with at home

Alone 3 11.1 5 15.6 1.515b 0.836

With spouse and/or children 22 81.5 25 78.1

Other 2 7.4 2 6.3

State of doing exercise regularly before

Yes 11 40.7 16 50 0.506a 0.477

No 16 59.3 16 50

History of falling

Available 11 40.7 15 46.9 0.224a 0.636

N/A 16 59.3 17 53.1

Fear of falling

Available 10 37 12 37.5 0.001a 0.971

N/A 17 63 20 62.5

Presence of a chronic disease

Available 5 18.5 12 37.5 2.572a 0.109

N/A 22 81.5 20 62.5

Chronic diseasesc

Hypertension 16 59.3 12 37.5

Diabetes 8 29.6 8 25

Other 11 40.7 7 21.8

Abbreviations: CG, control group; IG, intervention group.
aThe Pearson's Chi-square.
bThe Fisher–Freeman–Halton Exact Test.
cMultiple choices.
dRandomization features of the IG and CG.
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of 0.604). The IG's mean score on the perceived benefits subscale sig-

nificantly increased post-test compared to pre-test (p < 0.004; effect

size of 0.604). There was no significant difference in the perceived

barriers subscale mean score post-test compared to the pre-test score

(p > 0.05; effect size of 0.007). However, the mean scores of the per-

ceived barriers and benefits subscale in the CG were found to be sig-

nificantly decreased in the post-test assessments (p < 0.007 and

p < 0.003, respectively). It was determined that the difference in the

mean score of the DBSE perceived benefits subscale was significant

in favour of the IG (p < 0.001; 1.182), while the difference in the

mean score of the DBSE perceived barriers subscale was significant in

favour of the CG (p < 0.017; effect size of 0.435). This is associated

with the significant decrease in the DBSE perceived barriers subscale

mean score in the CG.

Post-test, the mean score of the ESES significantly increased in

the IG (p < 0.001; effect size of 0.952) and the CG (p < 0.021) com-

pared to the pre-test scores. The difference between ESES mean

scores of the groups was not statistically significant (p > 0.05; effect

size of 0.409; Table 5).

In Figure 3, there is no significant difference in step counts in the

IG (p > 0.05; effect size of 0.202), whereas there is a significant

decrease in the mean step counts of the CG (p < 0.017). However,

the difference between the groups was statistically significant in

favour of the IG (p < 0.041; effect size of 0.641). In Table 6, the PASE

mean total score exhibited a significant increase in the IG from the

pre-test to the post-test (p < 0.041; effect size of 0.202); however,

there was no statistically significant difference between the pre-test

and post-test scores for the CG (p > 0.05). Accordingly, MI based on

the TTM to older adults increased the physical activity level according

to the PASE score. However, there was no statistical difference

between the groups in terms of the score difference.

4 | DISCUSSION

Older adults constitute the age group which leads the most sedentary

life in society and is most affected by physical inactivity. Despite the

numerous health advantages of physical activity, the large majority of

TABLE 4 Stages of change
intervention and control groups during
the pre-test and post-test.

Stages of change

IG (n = 27) CG (n = 32)

pPre-test Post-test Pre-test Post-test

(Post-test)n % n % n % n %

Precontemplation 5 18.5 2 7.4 12 37.5 10 31,3 <0.001b

Contemplation 22 81.5 - - 20 62.5 18 56.3

Preparation - - 6 22.2 - - 1 3.1

Action - - 19 70.4 - - 3 9.3

Maintenance - - - - - - - -

Total 27 100 27 100 32 100 32 100

p <0.001a 0.083a

Abbreviations: CG, control group; IG, intervention group.
aThe Marginal Homogeneity Test.
bThe Fisher–Freeman–Halton Exact Test.

F IGURE 2 Stages of change in the intervention group in all follow-ups.
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older adults have inadequate levels of physical activity (Nied &

Franklin, 2002). In addition to the different needs and barriers of each

individual, lack of motivation is an important factor preventing the

promotion of physical activity (Kitiş, 2017, 120; Pender et al., 2015).

Individuals in the risk group need personal consulting to acquire

healthy life behaviours. Due to the nature of their professional role,

nurses are appropriate healthcare professionals to provide consulting

to older adults (Pender et al., 2015). This study has assessed the

TABLE 5 The distribution of mean scores of the TTM scales of the intervention and control groups in the pre-test and post-test.

The EPCS subscales

IG (n: 27) CG (n: 32)

Pre-test Post-test Pre-test Post-test
x̄ ± sd (min-max) x̄ ± sd (min-max) x̄ ± sd (min-max) x̄ ± sd (min-max) Test; pa

Cognitive
processes

58.66 ± 16.60 (27–88) 66.33 ± 14.52 (32–91) 58.84 ± 14.87 (26–94) 53.18 ± 15.47 (28–97) �4.089; <0.001c;
d = 1.073z = 2.805; p = 0.005b; dz = 0.651 t = 2.457; p = 0.020d

Awareness 10.88 ± 3.83 (4–19) 12.44 ± 3.91 (4–19) 9.53 ± 3.85 (4–20) 8.46 ± 3.58 (4–17) 2.621; 0.011c

z = 2.137; p = 0.033b z = �1.459; p = 0.145b

Emotional stimulation 11.40 ± 4.30 (4–18) 13.37 ± 3.30 (6–19) 13.65 ± 3.84 (6–20) 11 ± 3.65 (4–20) �3.584; <0.001e

z = 2.146; p = 0.032b t = 3.341; p = 0.002d

Reassessment of

environment

12.11 ± 3.90 (4–19) 13.66 ± 3.94 (6–20) 12.46 ± 4.54 (4–20) 11.87 ± 4 (5–20) �2.153; 0.031e

t = �2.826; p = 0.009d z = �0.447; p = 0.655b

Reassessment of self 12.88 ± 4.50 (4–20) 14.25 ± 3.69 (4–19) 12.84 ± 3.75 (4–20) 11.31 ± 3.91 (4–20) 3.102; 0.003d

t = �1.882; p = 0.071d t = 2.549; p = 0.016d

Social liberty 11.37 ± 3.44 (5–16) 12.59 ± 3.59 (4–19) 10.34 ± 2.92 (6–16) 10.53 ± 3.61 (4–20) �0.978; 0.328e

z = 1.439; p = 0.150b t = �0.278; p = 0.783d

Behavioural processes 51.03 ± 13.29 (29–75) 57.18 ± 10.77 (32–71) 54.50 ± 13.92 (24–84) 48.84 ± 12.72 (28–84) �4.212; <0.001c

d = 1.105t = �3.141; p = 0.004d; dz = 0.604 z = �2.440; p = 0.015b

Contradictory situation 9.88 ± 2.62 (4–15) 11.59 ± 2.56 (6–16) 11.37 ± 3.93 (4–20) 9.46 ± 2.53 (4–16) 3.870; <0.001c

t = �2.759; p = 0.010d t = 2.803; p = 0.009d

Supportive relationships 9.55 ± 3.97 (4–16) 9.66 ± 3.29 (4–16) 10.21 ± 3.24 (4–16) 9.25 ± 3.82 (4–16) 1.149; 0.255c

t = �0.159; p = 0.875d t = 1.535; p = 0.135d

Reinforcement 10.14 ± 2.72 (5–16) 12.22 ± 3.34 (5–17) 11.71 ± 3.40 (4–20) 10.68 ± 3.35 (6–20) 3.858; <0.001c

t = �3,345; p = 0.003d t = 1,973; p = 0.057d

Agreement with self 12.25 ± 3.53 (6–20) 14.25 ± 3.81 (6–20) 12.25 ± 4.58 (4–20) 11 ± 4.22 (4–20) 3.092; 0.003c

t = �3.213; p = 0.003d t = 1.544; p = 0.133d

Contro of stimulus 9.18 ± 3.21 (4–17) 9.44 ± 2.29 (5–14) 8.93 ± 2.80 (4–16) 8.43 ± 2.61 (4–13) 0.898; 0.373c

t = �0.413; p = 0.683d t = 0.880; p = 0.385d

The DBSE subscales

Perceived benefits 29.40 ± 8.79 (13–47) 34.55 ± 6.78 (12–41) 33.03 ± 6.93 (14–43) 28.87 ± 8.44 (10–40) 4.558; <0.001c

d = 1.182t = �3.143; p = 0.004d; dz = 0.604 t = 3.279; p = 0.003d

Perceived barriers 11.77 ± 4.37 (6–24) 11.74 ± 3.53 (6–19) 13.93 ± 4.14 (6–22) 11.65 ± 4.38 (6–22) �2.387; 0.017e

d = 0.435t = 0.041; p = 0.968d; dz = 0.007 z = �2.689; p = 0.007b

The ESESf

9.22 ± 2.92 (5–17) 11.81 ± 3.55 (6–18) 8.75 ± 3.02 (5–15) 10.12 ± 2.48 (5–15) 1.558; 0.125c

d = 0.409t = �4.951; p < 0.001d; dz = 0.952 t = �2.430; p = 0.021d

Abbreviations: CG, control group; DBSE, decisional balance scale for exercise; EPCS, exercise processes of change scale; ESES, exercise self-efficacy scale;

IG, Intervention group.
aPost-test/pre-test score difference.
bThe Wilcoxon Test.
cIndependent samples t test.
dThe paired samples t test.
eThe Mann–Whitney U Test.
fNo subscale.
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effectiveness of the TTM-based MI conducted to promote physical

activity in older adults.

The TTM states that individuals go through certain stages of

behavioural change; they undergo behavioural change when they pro-

gress towards the next stages (Prochaska & Velicer, 1997). The litera-

ture reveals that TTM-based training and consulting result in

significant progress among individuals with regard to their stages of

change relating to exercise and increase their physical activity

(Alciauskaite et al., 2015; Kim et al., 2004; Kirk et al., 2010; Perry &

Butterworth, 2011). In addition, meta-analysis studies demonstrate

that the TTM-based interventions make progress in stages and have a

minor and moderate effect on promoting physical activity (Conn

et al., 2011; Gourlan et al., 2016). The findings of the present study

demonstrated that the TTM-based MI promoted the physical activity

level of the participants (i.e., they made progress in the exercise

stage). However, the CG did not make progress in the exercise stage.

The findings of the present study are compatible with those of

similar studies (Cheung et al., 2006; Pinto et al., 2001) in terms of the

effect of the intervention on the cognitive and behavioural processes

mean score of the EPCS. The findings demonstrate that the TTM-

based MI was effective in relation to the increase in the EPCS mean

score (progress of the exercise behaviour processes). By contrast, it

was observed that the average scores decreased in the CG.

The decision to realize any behaviour is based on the comparison

between the advantages (pros) and disadvantages (cons) of exhibiting

that behaviour (Marcus, Selby, et al., 1992; Velicer et al., 1998). The

individual's perceived benefit of a behaviour triggers them to think

about the change. After the perceived benefits increase, the individual

may start the contemplation stage for that behaviour, followed by the

preparation stage. Velicer et al. (1998) point out that as individuals

progress in the exercise stages of change, they are expected to have

higher perceived benefits and lower perceived barriers. Accordingly,

the DBSE perceived benefits subscale score increased from the pre-

contemplation stage to the contemplation stage, increased somewhat

more in the preparation stage and remained constant in the action

and maintenance stages. The DBSE perceived barriers subscale score

remained virtually the same from the pre-contemplation stage to the

preparation stage, but decreased after the preparation stage (Velicer

et al., 1998). In other words, the individual considers both pros and

cons of the behaviour, and when the perceived benefit outweighs the

perceived barriers and progresses to the stage of action, the power of

the perceived barriers decreases. In the literature, it was determined

that in the TTM-based interventions, the DBSE perceived benefits

subscale scores of the individuals increased significantly, and their

physical activity levels increased (Kirk et al., 2010; Pinto et al., 2001).

The findings of the present study are compatible with the findings of

the studies in the relevant literature (Kirk et al., 2010; Pinto

et al., 2001); they have demonstrated that the TTM-based MI

increased the mean score of DBSE perceived benefits. In the present

study, the perceived barriers decreased in the CG at the end of the

application, whereas there was no significant decrease in the per-

ceived barriers in the IG. The barriers perceived by the individuals in

the IG significantly decreased as they progressed to the advanced

stages of the exercise behaviour process. The reason why the per-

ceived barriers remained important was probably because certain indi-

viduals in this group continued to have negative perceptions of

exercise (various barriers such as a fear of falling) despite making pro-

gress in the exercise stage. Another factor might be that they had not

gained sufficient internal control to do exercise and felt externally

controlled, in that they continued to be interviewed by the researcher.

F IGURE 3 The comparison of the mean weekly step counts of the intervention and control groups in the pre-test and post-test.
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Indeed, the fact that certain individuals in the IG experienced a relapse

in recent months supports this notion. In their randomized controlled

trial, Cheung et al. (2006) stated that the presence of an increase or

the lack of a decrease in the perceived barriers and the disadvantages

of walking (such as a fear of falling) still played a key role among older

adults, and they tended to worry about the negative aspects of walk-

ing even in different stages of change. In a meta-analysis study con-

cerning physical activity and the TTM, Marshall and Biddle (2001)

reported that the perceived barriers decreased when participants pro-

gressed to the next stages. The findings of the present study are com-

patible with the study by Cheung et al. and different from the study

by Marshall and Biddle.

Self-efficacy is a determining factor that affects health behaviours

both directly and indirectly. Individuals with low self-efficacy give up

on attempting behavioural change, believing that their efforts will fail

in the face of difficulties. On the other hand, those with high self-

efficacy expect to achieve positive outcomes in behavioural change

(Bandura, 2004). The exercise self-efficacy scale, based on Bandura's

self-efficacy theory, was developed by Marcus, Rossi, et al. (1992).

Higher mean scores signify that performance increases. As the stages

of change progress, self-efficacy is expected to increase (Velicer

et al., 1990). In their meta-analysis study on physical activity and the

TTM, Marshall and Biddle (2001) indicated that when individuals pro-

gressed to the next stages, their self-efficacy increased; however,

self-efficacy varied among those who were at the same stage. Accord-

ing to Marcus, Rossi, et al. (1992), self-efficacy perception is personal

and may be lower in an individual at the advanced behavioural stages

of change than the self-efficacy perception of an individual at the pre-

vious behavioural stages of change. This is because individuals in the

contemplation and pre-contemplation stages are able to utilize infor-

mative and motivational experiences designed for increasing physical

activity. An important point in supporting the self-efficacy of older

adults is that exercise should be practicable, easy and repeatable and

that there is no need to rush to increase the exercise. Otherwise, the

individual will have an increased perception of failure and decreased

self-confidence (Keskin & Başkurt, 2020).

In the present study, the exercises the individuals were asked to

perform were walking and indoor activities that were appropriate for

their physical condition. Other studies reported that in the TTM-

based interventions, the ESES mean score of the individuals signifi-

cantly increased, and their physical activity levels elevated (Kirk

et al., 2010; McAuley et al., 2006; Pinto et al., 2001). The randomized

controlled trials (Lilienthal et al., 2014; Tse et al., 2013) and the meta-

analysis studies (Marshall & Biddle, 2001; McGrane et al., 2015) exam-

ining the effect of MI on the physical activity level of older adults

reported that MI increased their self-efficacy and had positive impacts

on their exercise behaviour. The findings of the present study

revealed that the TTM-based MI increased the ESES score of the par-

ticipants (increased self-confidence to do exercise). The CG's high

ESES score was associated with the fact that they were motivated

due to participating in the study and the fact that they were given a

pedometer. Some studies demonstrated that the use of a pedometer

increased the motivation and self-confidence of older adults

(Ainsworth & Buchholz, 2017; Snyder et al., 2011).

In the present study, the parameters assessing the physical activ-

ity levels of the older adults were the PASE and the mean weekly step

counts calculated by means of the pedometer. The PASE leisure activ-

ities subscale score of the IG increased (Table 6). As most older adults

were unemployed, and they either received support or exhibited mini-

mum effort in doing the housework, their leisure activities scores

increased, indicating that their physical activity level also increased

(Abbaspour et al., 2017; De Roos et al., 2018). There was no signifi-

cant increase in the physical activity levels of the CG with similar char-

acteristics. This demonstrates that the intervention was effective.

Although the step counts in the IG increased in the subsequent

follow-ups compared to the beginning, this increase was not signifi-

cant (Figure 3). This was thought to be associated with the presence

of relapses towards the final follow-ups. In the CG, there was a signifi-

cant decrease in the step counts in the subsequent follow-ups com-

pared to the beginning. In the literature, it was determined that the

interventions (such as model-based interviews and exercise training)

increased the mean step counts and physical activity levels of the

older adults. The findings of the present study are compatible with

those of related studies in terms of the PASE score (Duru et al., 2010;

Reid et al., 2012); they have demonstrated that the TTM-based MI

elevated the physical activity level and promoted physical activity

according to the PASE score.

4.1 | Strengths and limitations

One of the strengths of this study was its randomized design. More-

over, the fact that it consisted of experimental and control groups

proved to be a further strength. However, this study also had certain

limitations. Some older adults experienced difficulty in reading the

guidelines and received support from family members. The prospec-

tive follow-up was short (24 weeks) due to time limitations. Although

the Little's MCAR test showed that the losses were random, the fact

that some of the participants left the study during the follow-up

period can be regarded as a limitation.

5 | CONCLUSION

Older adults in the IG exhibited progress in the stages of change at

the end of the 24-week process, and the intervention was effective in

increasing the physical activity levels of the older adults. It is recom-

mended that MI based on the TTM be used for developing healthy

lifestyle behaviours in older adults and that studies aimed at increas-

ing physical activity levels be conducted in larger sample groups for a

longer period of time. Moreover, it is recommended that studies be

conducted to assess the effectiveness of interventions aimed at pro-

moting physical activity in older adults via both qualitative and quanti-

tative methods.
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