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Abstract 

Background:  Increased physical activity (PA) is a very important factor in a healthy aging lifestyle. Psychosocial fac‑
tors have also a main role in the initiation and maintenance of this behavior, but nowadays its implications for frailty 
elderly people are unknown, therefore, the aim of this study was to identify the psychosociological variables of behav‑
ior change that influence the practice of (PA) in frail and prefrail elderly.

Methods:  A total of 103 frail and pre-frail elderly people (72 females) participated in this cross-sectional study, on the 
framework of the EXERNET-Elder3.0 project. Age ranged from 68–94 years (mean = 80.4 ± 5.9 years). Individualized 
face-to-face interviews according to the constructs of the Transtheoretical Model of Change (TTM) [(decisional bal‑
ance (DB) and self-efficacy (SE)], social support (SS) (family and friends) and outcome expectations (OE) were adminis‑
tered to all participants.

Results:  Significant differences were found in DB, perceived benefits (PBn), SE, family-related SS and OE as a function 
of stages of change (SoC) (p < 0.005), but no significant were found in perceived barriers (PBrr) (p = 0.259) and friends-
related SS (p = 0.068). According to the Scheffé post-hoc test, those in advanced SoC (Action-Maintenance), scored 
higher than those in lower SoC (Precontemplation-Contemplation and Preparation).

Conclusion:  The scores obtained from the study variables differed according to the SoC, supporting the external 
validity for the use of the TTM in frailty elderly. Further research is needed to determine the impact of PBrr and friends-
related SS on this people, as well as to identify the validity of this model in the long-term in this population.
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Background
Frailty is characterized by a progressive age-related 
decline in physiological systems that results in decreased 
reserves of intrinsic capacity, which confers extreme vul-
nerability to stressors and increases the risk of a range 
of adverse health outcomes [1]. Frailty is associated with 
aging, but it is not dependent on it, since frailty can be 

prevented and even reversed, delaying its appearance and 
decreasing vulnerability status [2].

Physical activity (PA) is considered one of the most 
effective strategies to promote health and one of the most 
important behaviors in a healthy aging lifestyle [3].

The inclusion of PA within older people’s lifestyles 
implies a change in behavior, where psychosocial deter-
minants play an important role in the initiation and 
maintenance of PA pattern [4].

Behavioral theories help us to create a theorical 
framework to understand and predict behavior change 
in population. Behavior change is a complex process in 
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which different mediators can act at the same time [5], 
so it is interesting to measure different constructs to 
identify behavior change more successfully.

The Transtheoretical Model of Change (TTM) pro-
posed by Prochaska and DiClemente [6] assumes that 
behavior change is a dynamic process, which occurs 
through a temporal dimension in a sequence of stages 
and processes, by which the individual moves until 
reaching regular behavior. The TTM has reported 
a positive impacts on PA behavior [7], this model is 
composed mainly by four constructs: stages of change 
(SoC), processes of change, decisional balance (DB) 
and self-efficacy (SE). The SoC, evaluate the motiva-
tion to change and the current behavior change, is 
composed of 5 stages: Precontemplation, contem-
plation, preparation, action and maintenance. These 
stages classify individuals into groups ranging from 
unintentional change (precontemplation) to the acqui-
sition of a habit after 6  months (maintenance). The 
DB, determine the perception of benefits (PBn) and 
barriers (PBrr) that the people evaluates to make a 
change. Self-efficacy determines the people’s ability to 
act in a given way in a given situation being also con-
sidered one of the predictors of PA in elderly people 
[8], and finally, the processes of change, which are the 
tools (cognitive and behavioral) that the people uses to 
carry out the change.

Furthermore, other psychosocial determinants high-
lighted for PA promotion in elderly are social support 
(SS), offered by family and friends, and the outcome 
expectations (OE), understood as what the people 
expects to achieve with the proposed behavior change 
[4]. However, limited information exists on those 
determinants in this specific population.

It is important to explore and understand the media-
tors that influence PA-related behavioral change in 
frailty elderly people in order to improve PA promo-
tion interventions tailored to their characteristics, 
aimed at encouraging the initiation and maintenance 
of an active long-term process of being active. To date, 
it is important to point out that many of the behavior 
change studies have been carried out in healthy elderly 
people, but not in frailty elderly people. These studies 
do not represent either older adults with illnesses and/
or disabilities that could present different determi-
nants in the promotion of PA [4]. In this sense.

Therefore, the aims of this study were to identify 
the psychosociological variables of behavior change 
that influence the practice of PA in frail and pre-frail 
elderly people and to analyze the relationship among 
them.

Material and methods
Study design and participants
This cross-sectional study was carried out in 2019 on 
the framework of the EXERNET-Elder3.0 project, whose 
complete methodology has been published previously [9]. 
Participants were recruited from four health care cent-
ers and three nursing homes from the city of Zaragoza, 
Aragón, Spain. These centers carried out an initial 
screening of all participants with the Clinical frailty scale 
(short adapted version) and Frail index test. From a total 
of 169 people initially selected, only 117 completed a 
face-to-face interview about psychosociological variables 
of behavior change and were tested with the Short Physi-
cal Performance Battery (SPPB) to allocate them in their 
state of frailty (frail and pre-frail). Inclusion criteria were: 
people aged ≥ 65 years with frail or pre-frail according to 
the SPPB (scores between 4 and 9 included). Exclusion 
criteria were: suffering cancer, dementia, or contraindi-
cations for exercise (indicated by the doctor). Finally, a 
sample of 103 elders (30,1% male and 69,9% female) met 
the inclusion criteria and were included in the present 
study. Written informed consent was obtained from all 
participants. The study has been approved by the Hos-
pital Universitario Fundación de Alcorcón (16/50) Ethics 
Committee in Alcorcon, municipality of Madrid and was 
performed in accordance with the Helsinki Declaration 
(1961) revised in Fortaleza (2013).

Socio‑demographic characteristics
Personal information, such as age, gender, marital sta-
tus, living arrangement, education status and economic 
status were collected through a structured EXERNET 
questionnaire.

Frailty measurement
The initial screening was done through the application 
of two tools, the short adapted version of the Clinical 
frailty scale [10], which is a short assessment based on 
clinical judgment according with the degree of disease 
and dependence for daily living activities and the FRAIL 
index [11], composed of 5 items that encompass ques-
tions about fatigue, resistance, ambulance, illness and 
loss of weight. Subsequently, if the person was included 
into the frailty group, the level of frailty was assessed 
through the SPPB battery [12], composed of 3 tests: 
standing balance, gait speed and standing up test from 
a chair. Each test of this battery gives a score from 0 
(worst performance) to 4 (best performance) points. The 
final score of the SPPB battery is the sum of the points 
of each of the tests, the final value ranges from 0 to 12 
points. According to the score obtained we can classify 
the patient in: Person with severe limitation or disability 
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(0–4 points), moderate or fragile limitation (4–6 points), 
mild or pre-fragile limitation (7–9 points) and minimal 
or robust limitation (10–12 points) [12]. In our study we 
selected whose older adults with scores between 4 and 9 
points, as previous studies in frail and pre-frail popula-
tion [13–15].

Psychosocial Interviews
All psychosociological variables were measured through 
semi-structured individual interviews performed face-
to-face. Each interview lasted approximately 20–30 min. 
Regular PA or exercise was described as those activi-
ties involving brisk walking, running, biking, swimming 
or any other activities where the exertion was at least 
as intense as these activities, at a frequency of at least 
30 min/day or more, at least 5 days/week.

The SoC were measured through the Physical Activity 
Stage of Change Questionnaire [16]. This tool is com-
posed of 4 dichotomous scale (yes/no) questions related 
to regular PA and intentions. This questionnaire allows us 
to categorize individuals into 5 stages: precontemplation 
(inactive, does not think about being more active), con-
templation (inactive, but thinks about being more active), 
preparation (does some PA but is not regular), action 
(performs PA but for a period of less than 6 months) and 
maintenance (transform the practice of PA into a habit).

The DB was assessed through the Decisional Balance 
Scale for physical exercise [17]. The scale consists of 16 
items, 10 that reflect the pros or benefits and 6 that states 
cons or barriers of PA. The answers were collected using 
a likert scale from 1 (not important) to 5 (very impor-
tant), according to how they felt at that time.

The personal confident to exercise in different situa-
tions was measured through the Self-efficacy Question-
naire [18]. This questionnaire is composed of 5 items to 
be rated on a five-point likert scale from 1 (not at all con-
fident) to 5 (extremely confident).

Family and friend SS for PA was assessed through the 
Social Support and Exercise Scale [19]. The questionnaire 
is composed of 13 items and determines the frequency of 
SS with a 5 point likert scale, ranging from 1 (None) to 5 
(Very often).

The Outcome Expectations for Exercise Scale [20] val-
ues the expected benefits of the participant as a result of 
being physically active. The scale is composed of 9 items 
and evaluates the expected mental benefits through a lik-
ert scale with a range from 1 (disagree) to 5 (agree).

Statistical Analysis
The results of the study have been analyzed using SPSS 
v.25. Descriptive statistics (reported as number of par-
ticipants and percentage, according to the nature of these 
variables) and chi-square test were used to summarize 

and compare the psychosocial variables of behavior 
change regarding to the SoC. No significant differences 
were found between the frailty levels (frail and pre-frail) 
for the study variables. Therefore, the whole sample was 
used for the analyses. SoC were group into three groups: 
inactive stages (Precontemplation and Contemplation 
stages (PC)), non-regular active stage (Preparation stage 
(Pp)) and active stages (Action and Maintenance stages 
(AM)). The same groupings were made by Wilson et al., 
(2016) [21] in elderly with pathology. Tests for normality 
were performed by implementing Kolmogorov–Smirnov 
tests and parametric statistical (p > 0,05) were applied. 
ANOVA tests were used to determine significant dif-
ferences between the psychosocial variables of behavior 
change in each grouped SoC and Scheffé post-hoc test 
was applied to determinate differences between groups. 
Finally, a Pearson correlation was performed to deter-
mine the relationship between all psychosocial variables 
of behavior change. The level of significance was set at 
p < 0.05.

Results
The sample comprised of a total of 103 participants (72 
females; 69.9%) ranging from 68 to 94 years (M = 80.40; 
SD = 5.91  years). According to the individual SoC, half 
of the participants were in maintenance stage (n = 50; 
48.5%), followed by preparation stage (n = 18; 17.5%), 
action stage (n = 16; 15.5%), contemplation stage (n = 12; 
11.7%) and precontemplation (n = 7; 6.8%). Using the 
grouped approach, participants were divided into PC 
stage (n = 19; 18.4%), Pp stage (n = 18; 17.5%) and AM 
stage (n = 66; 64.1%). The specific characteristics of the 
participants are shown in Table 1.

Table  1 show no significant differences were found in 
the participants characteristics by the SoC. Table 2 shows 
the means and standard deviations of each of the psy-
chosocial variables of behavior change analyzed, across 
the classification in the 3 categories of the SoC. It can be 
observed how as we moved up thorough the SoC there 
was an increase in the values of SE and OE. In relation 
to DB and PBn, both increased from earlies to most 
advanced stages, highlighting the PC stages with the 
highest PBrr. According to the SS of family and friends, 
the highest results were observed in the most advanced 
SoC.

Among the psychosocial variables of behavior change, 
ANOVA found PBrr (p = 0.259) and friends SS (p = 0.068) 
not to be significantly different among the SoC. Accord-
ing to the Scheffé post-hoc test, those in the AM stages 
had higher SE, DB score, more PBn, higher OE and more 
family-related SS that those in lower stages (Table 2).

The statistically significant Pearson correlation coeffi-
cients between psychosocial variables of behavior change 
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are shown in Table  3. Most of the psychosociological 
variables were significantly related to each other. Only 
those which value is greater than 0,4 will be outlined. 

The SoC were significantly and positively associated 
with the variables of SE, PBn and OE, determining that, 
more advanced SoC were related to higher SE, PBn and 

Table 1  Characteristics of the participants

M Mean, SD Standard Deviation, PC Precontemplation & Contemplation stages, Pp Preparation stage, AM Action & Maintenance stages

Statistical significance: p < 0.05

Total Sample
(n = 103, 100%)

PC
(n = 19, 18.4%)

Pp
(n = 18, 17.5%)

AM
(n = 66, 64.1%)

p

Social-demographic
  Age (years, Mean ± SD) 80.40 ± 5.9 79.16 ± 5.6 80.28 ± 6.4 80.79 ± 5.9 0.287

  Gender (n,%)

    Male 31 (30.1%) 4 (21.1%) 5 (27.8%) 22 (33.3%) 0.573

    Female 72 (69.9%) 15 (78.9%) 13 (72.2%) 44 (66.7%)

  Marital status (n,%)

    Married 14 (14%) 2 (10.5%) 3 (16.7%) 9 (13.6%) 0.075

    Single 43 (43%) 12 (63.2%) 5 (27.8%) 26 (39.4%)

    Divorced 4 (4%) 2 (10.5%) 1 (5.6%) 1 (1.5%)

    Widower 39 (39%) 2 (10.5%) 9 (50.0%) 28 (42.4%)

    Missing 3 (2.9%) 1 (5.3%) - 2 (3%)

  Living arrangement (n,%)

    Live alone 45 (45%) 10 (52.6%) 7 (38.9%) 28 (42.4%) 0.571

    Missing 3 (2.9%) 1 (5.3%) - 2 (3%)

  Education status (n,%)

    Do not know to read and to write 3 (3%) - 1 (5.6%) 2 (3%) 0.774

    Read and write, but no studies 15 (15%) 2 (10.5%) 3 (16.7%) 10 (15.2%)

    Primary studies 64 (64%) 12 (63.2%) 11 (61.1%) 41 (62.1%)

    Secondary studies 14 (14%) 4 (21.1%) 3 (16.7%) 7 (10.6%)

    University studies 4 (4%) - - 4 (6.1%)

    Missing 3 (2.9%) 1 (5.3%) - 2 (3%)

  Economic status (n,%)

    Own income 74 (75.5%) 10 (52.6%) 15 (83.3%) 49 (74.2%) 0.819

    Missing 5 (4.9%) 2 (10.5%) - 3 (4.5%)

Frailty status (n,%)

  Frail 27 (26.2%) 3 (15.8%) 7 (38.9%) 17 (25.8%) 0.277

  Pre-frail 76 (73.8%) 16 (84.2%) 11 (61.1%) 49 (74.2%)

Table 2  Differences in psychosocial variables of behavior change across the stages of Change

M Mean, SD Standard Deviation, PC Precontemplation & Contemplation stages, Pp Preparation stage, AM Action & Maintenance stages

Statistical significance: p < 0.05; * Statistical significance p < 0.001; ** Statistical significance p < 0.01

PC Pp AM p Scheffé
Post-Hoc

n M ± SD n M ± SD n M ± SD

Self-efficacy 19 2.45 ± 0.45 18 2.86 ± 0.46 66 3.64 ± 0.69 0.0001* PC < AM, Pp < AM

Decisional balance 19 0.82 ± 0.76 18 0.93 ± 0.49 66 1.32 ± 0.53 0.001** PC < AM, Pp < AM

Benefits perceived 19 3.87 ± 0.42 18 3.91 ± 0.34 66 4.17 ± 0.32 0.0001* PC < AM, Pp < AM

Barriers perceived 19 3.04 ± 0.51 18 2.98 ± 0.46 66 2.85 ± 0.49 0.259

Outcome expectations 19 3.78 ± 0.52 18 3.98 ± 0.71 66 4.44 ± 0.40 0.0001* PC < AM, Pp < AM

Family Social Support 18 30.22 ± 6.39 18 29.72 ± 7.32 63 36.67 ± 7.78 0.0001* PC < AM, Pp < AM

Friends Social Support 12 26.50 ± 5.35 14 24.86 ± 3.98 39 30.49 ± 9.96 0.068
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OE. Similarly, the SE score showed a significant positive 
relationship with the OE, DB score and PBn. The PBn 
showed a significant positive association with the OE 
and family SS. Finally, the OE showed a significant posi-
tive relationship with family SS. The variables of PBn and 
PBrr showed a strong significant positive and negative 
association respectively with the DB score, but this is due 
to they are part of the same construct.

Discussion
The purpose of this study was to evaluate different psy-
chosociological variables of behavior change related to 
PA in frail and prefrail elderly over 65 years. More specif-
ically, it was hypothesized that advanced SoC (action or 
maintenance) for PA would be related to greater scores in 
SE, DB, PBn, OE, family and friend SS and lower scores 
in PBrr, than those in lower stages.

Our study is the first which has analyzed the SoC 
for PA in frail and pre-frail elderly over 65  years. The 
results showed that DB score increased across to the 
SoC. The same trend has been observed in other stud-
ies with elderly [22–24]. Moreover, the participants in 
AM stages, perceived significantly more benefits to be 
physically active than those in PC and Pp stages, these 
results support previous research in elderly people in 
which at initial SoC perceived lower benefits compared 
to more advanced stages [22–25]. However, the litera-
ture in healthy elderly has also revealed some contrary 
results where they did not find significant differences 
between the PBn according to the SoC [21, 26]. On the 
other hand, our study has shown a decrease in the PBrr 
to PA score in the advanced SoC (AM) as already seen 
in the literature of healthy elderly people [21, 22, 24, 26]. 
The study of Kosma & Cardinal (2016) [26] showed that 
self-PBrr contributed to explain only 11% of the variance 
in SoC. However, in our data, no significant differences 
between PBrr and SoC were found. Similar results than 
us were found in other studies [22, 25]. This outcome 

could be due to the fact that PBrr to PA in frail older peo-
ple could be specific and differ from those already out-
lined in healthy elderly. Therefore, it seems necessary to 
research in depth PBrr to PA in frail and prefrail elderly 
people. This need was revealed by Ellis et al., (2007) [27] 
when they studied this same association in elderly people 
with physical disabilities. Finally, we found a significant 
relationship between the PBn to be physically active with 
the OE and the SoC which confirms the SoC appear to be 
applicable and adequate for frailty elderly population.

In relation to SE, we found significant differences 
among SE score at the different SoC, observing an incre-
mental trend as we progress in the SoC, which corrob-
orates the data supported by the scientific literature for 
healthy elderly [22–26, 28]. The same incremental trend 
was observed but without finding significant differences 
in other study [21].Our data supports a direct significant 
relationship among grouped SoC with SE score, OE, DB 
score and PBn, suggesting that as the ratings on these 
variables increase, a progress towards a more active 
SoC and vice-versa can be observed. Different studies in 
elderly people have determined SE as one of the predic-
tors of SoC [24, 26], practice of PA [22, 23, 26, 28] and the 
risk of falls [26], however, our results provide novel evi-
dences in frail and pre-frail elderly, suggesting that psy-
chological determinants are important also in vulnerable 
elders to get enroll in PA or exercise programs.

Social support is one of the determining factors in the 
initiation and maintenance of PA in older people [4]. 
Within our study, we have been able to identify that the 
most advanced SoC were significantly associated with 
higher family and friends-related SS scores compared to 
the initial stages. Studies have shown how SS influences 
SoC [29]. In our study, family SS significantly increased 
from early SoC to later ones. Recent studies show that a 
greater self-perception of family SS is related to higher 
PA levels and meeting PA guidelines [30]. Moreover, 
there is also evidence that suggests that friends SS is 

Table 3  Correlation between psychosocial variables of behavior change

a The correlation is significant at the 0.01 level (bilateral)
b The correlation is significant at the 0.05 level (bilateral)

1 2 3 4 5 6 7 8

1. Stages of change - .649a .347a .410a -.145 .495a .390a .318a

2. Self-efficacy - .482a .424a -.298a .564a .247b .093

3. Decisional balance - .590a -.776a .335a .233b .191

4. Benefits perceived - .008 .425a .429a .166

5. Barriers perceived - -.073 .067 .091

6. Outcome expectations - .462a .248b

7. Family social support - .296b

8. Friends social support -
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inversely associated with frailty [31]. However, no sig-
nificant differences were found for friends-related SS and 
SoC for PA in our study. We need to take into account, 
that frail elderly people may have a reduced group of 
friends, which may not be accessible for them all the 
time. Hence, some research in healthy elderly people has 
supported the same non relationship [22].

As hypothesized, our results showed a significant pro-
gressive increase in the OE score according to the SoC. 
This provides evidence of the OE plays a very important 
role in the initiation and maintenance of PA in the frail 
elderly group, as it has already been manifested in healthy 
elderly people [4].

Our findings support the use of the TTM and SoC 
for PA in frail and pre-frail elderly people. In fact, the 
advanced SoC (action or maintenance) obtain better 
results in each psychosociological variable of behavior 
change with respect to those participants at initial SoC 
(precontemplation and contemplation) confirming that 
the structure of the behaviour change process appears 
to be the same as in other populations. Frail and prefrail 
individuals move from being unaware or unwilling to 
practice PA to considering the possibility of change (i.e. 
be physically active), then to becoming determined and 
prepared to make the change, and finally to taking action 
and sustaining or maintaining that change over time (i.e. 
adopt an active lifestyle).

Currently, the scientific literature on PA-related behav-
ior change in frailty elderly is scarce. This study expands 
the knowledge in this science field, identifying the appli-
cation of psychosocial variables of behavior change 
across grouped SoC in frail and prefrail elderly. Placing 
people into a stage of change helps to improve under-
standing and predicting PA behavior. This information 
is important for researchers, health professionals and 
health promotors as it will be useful for the develop-
ment of future tailored PA interventions, based in these 
variables of behavior change and, finally, to promote an 
increase of PA levels.

This study has several limitations. Firstly, it was a 
observational cross-sectional study in which the more 
than half of participants were in action or maintenance 
stages (64.1%), a grouped stages approach was used in 
the statistical analysis, due to the low representativeness 
of individuals in the pre-contemplation and contempla-
tion stages, the same groupings were made in elderly 
with pathology [21]. Secondly, the sample size was small 
and it was composed of institutionalized and non-insti-
tutionalized frailty elderly. Finally, no relationship was 
found between PBrr and SoC, this may indicate that this 
population presents specific barriers that limit their prac-
tice of PA, independently of the PBrr by healthy elderly 
people or those with other pathologies, therefore, future 

researches are needed whose have more equitable sam-
ples, distributed in a similar way between each of the 
SoC and longitudinal designs to study these constructs 
in a more specific way, using scales with greater sensitiv-
ity that help to identify more effectively the possible per-
ceived influences by frailty elderly people and that limit 
their practice of PA.

Conclusion
This study examined the SoC for PA behavior among 
elderly with frailty (frail and pre-frail) according to the 
constructs of TTM (DB and SE), SS (family and friends) 
and OE. The scores obtained from these variables dif-
fered according to the SoC, supporting the external valid-
ity use with frailty elderly people. The results obtained 
from this study will allow the creation and development 
of future tailored PA interventions and multidiscipli-
nary programs focused on this group of patients. Further 
research is needed to identify to validate this model in 
long-term behavior change with frailty elderly people.
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