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Abstract: Strength recommendations have been embedded within the UK’s Chief Medical Officers’
physical activity guidelines since 2011. In 2019, they were given a more prominent position in the
accompanying infographic. However, there is limited evidence that these recommendations have
been successful in their population-wide dissemination. This study aimed to explore the engagement
of community-dwelling older adults with the guidelines to date and to gain a nuanced understanding
of the awareness, knowledge, and action that older adults take to fulfil strength recommendations. A
total of fifteen older adults living in the UK participated in one online interview. A general inductive
approach was used to generate themes from the data. There were four major themes that were
found. 1. The strength component of the physical activity guidelines, 2. Barriers, 3. Motivators,
and 4. Solutions. No participants were aware of the strength guidelines. When they were asked
what activities they used to fulfil the ‘build strength on at least two-days-per-week’ criteria, walking,
yoga, and Pilates were the most common responses. Ageism and strength training misconceptions
were major barriers to participation in strengthening exercise. Older adults were much less aware
of the benefits of building strength and strength training participation when compared to aerobic
activities, so motivators to participation were generally not specific to strength training. Finally,
there are several ways that practitioners can overcome the barriers to strength training participation.
Solutions to improving the uptake and adherence to strength training participation are likely to be
more successful when they include opportunities for social interaction, ability-appropriate challenge,
and provide both short- and long-term benefits.

Keywords: exercise; resistance training; uptake; adherence; policy; recommendations; health promo-
tion; health behavior; ageing; active ageing

1. Introduction

One in three older adults are classified as inactive in the United Kingdom (UK) [1]. As
our population ages, people tend to become less active, unwilling, or unable to perform
enough physical activity and structured exercise to meet minimum recommendations [2].
As a result, one in every six deaths are attributed to physical inactivity [2]. It is expected
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that by the year 2050, 25 per cent of the total population will be over the age of 65 years in
the UK [3]. The combination of an inactive and ageing population is already having serious
implications on an individual’s health, social and mental wellbeing, disability-free lifespan,
and quality of life, as well as placing enormous global burden on entire healthcare systems,
pension systems, economic development, and the environment [4].

Muscular strength has been shown to be inversely correlated with multiple age-
associated disabilities, diseases, and even all-cause mortality [5–9]. The most efficient and
effective way to build muscular strength is through progressive resistance training [10,11].
With an evidence-based, progressive resistance training prescription, adults retain the
ability to gain significant muscular strength in later life [12]. In 2020, due to the consistently
robust evidence in this area, the World Health Organization (WHO) updated their 2010
report ‘WHO guidelines on physical activity and sedentary behaviour’ to include strength
recommendations for older adults. The 2020 report lists a ‘strong recommendation’ for
muscle-strengthening activities at a moderate or greater intensity for all major muscle
groups on two or more days a week.

Within the UK’s own physical activity guidelines (Chief Medical Officers’ physical
activity guidelines, hereafter, CMO PAG), strength recommendations have been included
since its inaugural 2011 edition [13]. During its 2019 revision, the strength component
encouraging older adults to ‘build strength on at least 2 days a week’ was placed in a more
prominent position on the infographic, but otherwise not updated. On the user-facing
infographic for adults and older adults (Figure 1), this text guidance is further illustrated
with a person with dumbbells in each hand at the gym, a person in a yoga pose, and
a person carrying heavy bags [13]. Within the 65-page document, it states that adults
(19–64 years of age) should choose activities using ‘major muscle groups in both the upper
and lower body and be repeated to failure (i.e., until the muscles feel temporarily ‘tired out’
and unable to repeat the exercise until rested for a short period’ (page 31). Yet, older adults
(65 years and over) should ‘maintain or improve their physical functioning by undertaking
activities aimed at improving or maintaining muscle, balance, and flexibility on at least two
days a week’ [13]. Although exercise intensity of effort guidance is embedded within the
WHO strength recommendations for older adults, as well as the aerobic component of the
CMO PAG for older adults, it is notably absent within the strength component of the CMO
PAG for older adults, despite Public Health England’s endorsement [14].

While the significant and positive benefits of strength training are well known to
researchers, population-wide uptake and adherence remains low. It has been reported that
42% of 50–74-year-olds are meeting the strength recommendations (Active Lives Survey
November 2020–2021, Sport England). In the United States and Australia, the numbers of
older adults participating in recommended resistance training levels are reported in the
1–16% range [15–20]. As these figures are self-reported via a questionnaire, the number of
people meeting the strength recommendations is likely to be even lower, especially for those
who may be unaware of the guidelines or unsure what activities fulfil their requirements.
Therefore, the aim of this study is to offer a deeper, more nuanced qualitative description of
older adults’ perception of their awareness, understanding, participation in, and adherence
to the strength component of the Chief Medical Officers’ physical activity guidelines in the
United Kingdom [21].

Research Questions

1. Are older adults aware of the strength recommendations that have been embedded
within the Chief Medical Officers’ physical activity guidelines since 2011?

2. Do older adults believe they are meeting these strength recommendations? If so, how?
That is, what activities are they using to meet the strength recommendations?
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Figure 1. The 2019 United Kingdom’s Chief Medical Officers’ physical activity guidelines infographic
(page 35) [13].

2. Materials and Methods

We took a qualitative approach to the problem, with semi-structured, one-on-one
online interviews with a convenience sample that was conducted by the lead author
(AG, female, Clinical Exercise Physiologist and researcher with experience and interest
in prescribing very heavy load resistance training to older adults for the prevention of
age-associated disability and disease, as well as in qualitative interviewing). Qualitative
interviews were chosen to allow for social interaction with our participants in order to
probe for deep, rich, and meaningful answers, beyond what is typically permitted in a
quantitative survey. Furthermore, we may have faced recruitment issues due to the low
desirability, willingness, or capacity to type or write out experiences when compared to the
ease of having a conversation about them.

Advertisements for the study were included in e-newsletters that were sent from
ageing charities in the UK. The inclusion criteria were people that were aged 65 years
and over and currently living in the United Kingdom, to align with the age and regional
boundaries of the guidelines [13]. The first 17 people who contacted the lead author via
e-mail expressing interest and who identified as age 65 years or older and currently living in
the UK were sent the participant information sheet and consent form. A total of 15 consent
forms were returned and subsequently interviewed (11/2021). No reasons were provided
for the two consent forms that were not returned.



Int. J. Environ. Res. Public Health 2022, 19, 10002 4 of 19

There was no prior relationship to any of the participants and the participants were
not given any knowledge about the lead researcher or reasons for doing the research until
after the interview was complete. This was in an attempt to prevent the participants coming
to the interview with pre-conceived ideas. The guiding interview questions are shown in
Table 1; impromptu follow-up questions allowed the interviewer to further explore the
participants’ responses. The interviews lasted approximately 30 min, taking place on, and
recorded using the online platform, Zoom. The audio recording was transcribed verbatim.
The transcripts were offered to the participants for comment or correction. A total of 5 of
the 15 participants took up this offer and only minor corrections were made. No other field
notes were used. The transcripts were coded using NVivo 12 (qrsinternational.com). A £25
online gift card was offered as a token of appreciation following the interview.

Table 1. Guiding interview questions.

1. Are you aware of the Chief Medical Officers’ Physical Activity Guidelines? If yes, what are
they? If yes, how did you find out about these guidelines? If no, interviewer to show
infographic.

2. Do you believe you are meeting these guidelines? If yes, how?

3. What are the benefits of strength training?

4. What are the barriers to strength training? What are the possible negative side-effects?

5. During the COVID-19 pandemic, how do you feel about starting or continuing strength
training? Either one-on-one or in a group?

This study used a general inductive approach to qualitative analysis to describe core
narratives or themes, rather than develop theory [22]. The lead author read and re-read
each of the transcripts to immerse herself further in the data. Next, codes were applied to
segments of the data that included points that were relevant to the study’s aims. The codes
were then arranged and rearranged to form building blocks or themes that were found
across transcripts [22]. To increase rigor, a second author (HB), independently analyzed a
random subset of our data for theme identification, naming, and review. The coders met to
discuss the themes and successfully reached a consensus.

All the participants gave their written informed consent prior to any study activities.
Informed consent from each participant was verbally confirmed prior to recording the
interview. This study was approved by the University of Manchester Research Ethics
Committee (2021-12920-20831).

3. Results

A total of 15 (7 females, 8 males) participants were interviewed for this study. The
participants ranged in age from 65 to 77 years with a mean age of 70 ± 3.3 years. All the
participants were living independently in the UK at the time of their interview. All the
participants described participating in >150 min of aerobic activity per week and as such,
were classified as highly active. Direct quotations are presented to enrich our findings and
presented in the text as (Sex, ID Number, Age).

There were four major themes (1. Strength component of the CMO PAG, 2. Barriers, 3.
Motivators, and 4. Solutions) and three sub-themes for the first major theme (1a. Awareness
and knowledge, 1b. Action, and 1c. Suggestions) and one main sub-theme for the remaining
three major themes (2a. Misconceptions, 3a. Benefits, 4a. Social) that were derived from the
data. Figure 2 shows the coding tree.
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3.1. Major Theme 1—Strength Component of the Chief Medical Officers’ Physical Activity
Guidelines (CMO PAG)
3.1.1. Main Sub-Theme 1a—Awareness and Knowledge

When asked about the physical activity guidelines, most participants replied that they
were aware of the basic aerobic guidelines. There were two participants that correctly
described the aerobic guidelines. However, despite claims that they knew about the aerobic
guidelines most participants had great difficulty describing them.

I think it’s something around, you know, making sure that you’ve got a . . . your active
enough to make yourself a bit out of breath and exercise at least thirty minutes, I think. I
can’t remember any of the other things, I am sure there are more things in it than that.
(M5, 65)

I think the advice seems to be to keep moving as much as you can. (F4, 71)

One of our oldest participants (aged 76) was unable to recall any parts of the guidelines.
None of the participants mentioned the strength component in their initial, un-

prompted response to the questions asking to provide an explanation of the CMO PAG.
Once the CMO PAG infographic was presented and the strength component read aloud, the
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participants still indicated that they had not heard or seen guidelines relating to strength
before the interview.

I honestly can’t say that I ever recall seeing that. (M2, 68)

The answer is probably no. So, no, I hadn’t come across the guidelines. (F5, 71)

After the strength guidelines were explained, the youngest participant indicated that
although he had not heard of the strength component of the CMO PAG, his social circle
had mentioned the importance of building strength.

Well, I’ve not heard of the Government target for that, but I’ve heard people, older people,
in particular, talking about that. You know, just to maintain your physical, you know,
your skeletal stuff in good order, yes . . . some kind of weight bearing exercises. (M5, 65)

A couple of our participants admitted to intentionally ignoring physical activity advice.
They believed that because they are doing more (aerobic) activity than the guidelines state
or because they believed the guidelines to be the bare minimum, they are irrelevant to their
individual circumstances.

But, no, because I’ve got my own routine, you know, I hear it, I hear it on news pro-
grammes. I don’t pay a lot of notice to it because I’m probably doing that and more
anyway. (M8, 67)

. . . but it seems the lowest amount of time to me, so I think the Government guidelines
are probably the minimum, but I don’t know, I’m not an expert. (F4, 71)

3.1.2. Main Sub-Theme 1b—Action

We asked the if they believed they were meeting the recommended guidelines of ‘build
strength on at least two days a week’ and there was a mixed response. Some were unsure
what counted towards the guidelines. Others were sure they were meeting the strength
guidelines, but the activities that were most often described were in fact, aerobic. For
those who believed they were meeting the strength guidelines, they most often described
walking, yoga, and/or Pilates.

I mean there is a lot of building strength in the [walking] football I do, for instance.
(M7, 66)

I do a lot of yoga, so it would be standing postures in yoga, walking uphill, bit of running,
that kind of thing . . . (M4, 69)

I do, I think I’m more than meeting them because I do resistance training in Pilates, I do
masses of walking, which is a muscle strengthening thing. (F4, 71)

Certainly, the hydrotherapy session, which I’ve had this morning. The Pilates, yes. The
cycling, yes. And the walking, yes. (M3, 71)

Others were not as confident in describing their current activities as enough to meet
the strength recommendations.

I don’t do anything . . . other than the running and the swimming, I don’t do anything
that’s strength-related, or I guess . . . so I guess there’s nothing for the upper body. I
guess my legs get strong with the running. (M2, 68)

I don’t think yoga would because that’s more flexibility, isn’t it, so the answer to that, I
think, would be no. (M6, 68)

Still, others were more certain that they were not meeting the strength component.

I’m not as disciplined over that, I guess, as I am the other physical activities that I do.
(M5, 65)

I’m not meeting that, no, no. (F1, 68)
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3.1.3. Main Sub-Theme 1c—Suggestions for Improvements to the Chief Medical Officers’
Physical Activity Guidelines (CMO PAG)

The participants had many suggestions on how the guidelines might be improved.
The vague, subjective nature of the strength component (see Figure 1) was said to contribute
to misunderstanding of the recommendations. This misunderstanding was corroborated
throughout the interviews.

It’s a bit subjective as to what counts as building strength. (M7, 66)

The terminology that was used in the CMO PAG was brought up several times. The
participants indicated a need for more information before they could understand how to
meet the strength recommendations.

Depends on what you mean by strength. (M8, 67)

For these seemingly healthy, active participants, guidelines that promote becoming
more active or getting stronger because it would ‘benefit health’ or ‘reduce their risk
of disease’ were not messages that inspired or motivated the participants to meet the
guidelines. These longer-term benefits, such as ‘reducing falls’, were felt as irrelevant to
this younger, independent cohort. Listing specific, short-term benefits of becoming stronger
was seen as preferential to our participants.

I mean, they’re sort of general, keep active, you know, but really vague. I mean, there’s
a lot around prevention of cancer, and I suppose quite a lot about prevention of heart
disease. And a lot of the exercise is geared towards heart disease. But, it’s more disease
specific, you know, shorter goals, shorter term goals, I suppose. (F3, 71)

The participants also suggested that overall, they had not personally seen evidence of
dissemination or prescription of the guidelines.

GPs could give out the . . . you know, a more direct message, I just don’t get the feeling
that there’s enough. I’m not convinced that as a society we’re putting it in people’s faces
enough. If you go to the doctor’s surgery, why is everybody not given a leaflet? (M6, 68)

I don’t know how many GPs do exercise on prescription because that’s another good thing
they could do more of. (F7, 70)

The second major theme was around barriers to strength training participation, culmi-
nating with a main sub-theme of 2a. Misconceptions to strength training participation.

3.2. Major Theme 2—Barriers to Strength Training Participation

A lack of enjoyment was a big barrier to participating in strength training. Interviewees
described a bleak picture of them standing alone in a traditional gym environment, lifting
a weight, and lowering it back down.

I tried it once or twice, but, you know, they are just too boring . . . I just couldn’t do it
as much as I need to because it just doesn’t grab me enough. I’m easily bored. It’s got to
be faster and the constant activity and decision making. I’d rather do something useful.
But just going to a gym and doing this for an hour, what’s the point? It doesn’t get you
anywhere, does it? Literally. (M7, 66)

I don’t enjoy it. (a) I’ve never done it. (b) I don’t think I would do it properly now. I
know there’s trainers there, et cetera, et cetera, et cetera, so I’m sure they could give me
the technique, but I don’t know, it’s just, it doesn’t really appeal to me lifting weights.
(M6, 68)

Yet, unsupervised, home-based, isolated strengthening exercises were equally unattrac-
tive.

It’s alright having YouTube videos on but they were...I think everybody in the country
started off with that [during the COVID-19 lockdown] and then it wears off, it gets
boring. When you’re doing your own rotation, you cheat, you have poor form, you don’t
do it. And, again, it doesn’t do anything for me stood in front of a television. (F1, 68)
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The participants noted that aerobic exercise participation was easier because it required
less skill and equipment to participate. Strength training was perceived to require exercise
knowledge, motivation, and equipment that most of our participants just did not have.

If you’re at home, there’s always a million other things to do. (M2, 68)

Yeah, we have got weights. We don’t have a variety of them though. (F7, 70)

The traditional gym environment did not appeal to many of our older adults (especially
females), acting as a major barrier to strength training participation.

I don’t want to go to a gym. I’ve never been, but when you look in, you know, they’re all
between 20 and 35, you know? (F3, 71)

I don’t like the atmosphere and the structure of gyms, you know, that people are sort of
making lots of [grunting sound effects]. And the smell sometimes, is disgusting, I can’t
bear it. I shouldn’t have said that, should I? (F4, 71)

Half the gym are sat there on their phones so you’re not actually working any muscles
anyway. (F1, 68)

Even for those who were fortunate enough to have a gym nearby, there were either
no classes offered at all, or no age-or ability-appropriate classes. For one participant
particularly, the lack of ability-appropriate classes in her age-friendly region led to visible
frustration. She was motivated to participate in strength training but felt let down by the
lack of options.

There’s a big cohort of us that are what you might call recently retired or young old and
the provision for us who are fit and active is sadly missing where I am. So, where I am
now there are no classes to go to, the nearest one is a Smile class which is seated exercise,
and this is my frustration with trying to find something that’s right for me because gyms
don’t put on classes for older people and the community classes that are on are always for
the older old. (F1, 68)

Several participants clearly echoed this perceived unmet need. Our seemingly healthy,
aerobically active, and independent participants considered themselves an ‘invisible’ popu-
lation and discussed how community classes were not serving their younger, more-able
needs. Our participants felt classes seemed to focus on and be funded for those that were
the oldest and those with chronic conditions.

If you go the gym, you know, you can get all sorts of courses, I understand, for people
who are recovering from strokes or have had heart attacks or various kinds of serious life
events. (M5, 65)

Classes for older adults in transition or living with long-term conditions did not seem
to meet our participants’ needs as they were not felt to be challenging enough.

I don’t need to do chair-based exercises or the walks that are for older people, because I
can still walk further than that, so they are just not relevant to me at the moment. I’m
not really into the older adults stuff yet. I’m pretending I’m not old. (F7, 70)

The local Good Neighbours do an exercise class for the elderly, but this is for housebound,
you know, they sit on a chair and wave their arms up and down, and I’m not there. I
think there’s something about lumping old people, you know, the over 70s, and we’re
hugely diverse, just as the under 70s are, you know? (F3, 71)

Interestingly, this unmet need and barrier to strength training participation was
pointed out by both our youngest and oldest participants. After retirement, our participants
felt like they had been forgotten.

I would just say again this middling thing, about the invisible population because if
you’re not on a doctor’s radar, on Social Services’ radar, I could have quite easily retired
from work and never crossed my doorstep again because I’m not on anybody’s radar.
(F1, 68)
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Adverse events, negative side effects, or injuries were mentioned as a (temporary)
barrier to our participants’ aerobic activity. None of our participants reported negative
side effects or injuries as a barrier to strength training participation. However, as most
were not meeting the strength guidelines, this may not be surprising. A couple of our
female participants did mention that their husbands (who were not participants of this
study) would not bother to see an exercise specialist for strength training advice. These
female participants were worried that their husbands were performing exercises without
the correct form, which could eventually accumulate into an injury.

It’s a bone of contention with me because he won’t have an induction and be told what to
do. It’s one of these cases of ‘I haven’t got to my age without knowing what I’m supposed
to be doing at a gym.’ (F1, 68)

Going back into an indoor space (such as a gym) while the COVID-19 pandemic was
ongoing was revealed to be a real barrier to some of our participants. Other participants
were looking forward to increasing their social interaction following the lengthy lockdowns,
so were happy to follow the recommended safety precautions (vaccinations/boosters,
social distancing, exercising outdoors, mask wearing) in order to resume their group
exercise. Some participants said that for them, the benefits from exercise participation (and
socialization) had to be weighed against the drawback of being isolated and sedentary due
to the fear of infection from SARS-CoV-2.

I’ve had my vaccinations and the booster. I think it’s a balance, isn’t it? You either do
useful exercise and take a bit of a risk or you don’t do exercise and that’s got its own risk
as well. (F6, 77)

3.2.1. Main Sub-Theme 2a—Misconceptions-Ageism

A major barrier to strength training participation was the misconception that later life
was automatically and inevitably associated with becoming clinically frail and clinically
vulnerable. This association, observed by both younger and older adults alike, can evoke
unwarranted pity known as compassionate ageism. Compassionate ageism sees older
adults portrayed as a group requiring protection from (in our case) the high intensity of
effort that can accompany strength training participation. Generations of hard physical
labor may also have contributed to the desire to stop, go ‘lighter as I get older’, and to never
push oneself too hard. Interestingly, the need to avoid vigorous intensities as one ages was
a misconception that was brought up for both aerobic and strength training participation.

You know, you always know, don’t overload yourself . . . I never push it [heavy loads on
strength training machines] (M8, 67)

I’m planning my 80th birthday on the top of the mountain but I realize that if I was going
to do that, I’d probably have to give up the running. (F5, 71)

Again, somewhat paradoxically, our participants seemed to describe strength training
as (only) important to participate in when they were older, or if/when they started to see
their own body decline. Yet, even when participants had admitted to seeing their body
decline, they still only considered strength training to be useful for their future selves.

I think actually I will plan to pay a little bit more attention to strength as time goes on
. . . when I look at pictures of myself as a college student in the football team and I look at
my legs, I can see there’s a lot . . . like I say to myself I’m the same weight as I was then,
but a lot of that weight that was in muscle in my thighs in those days is somewhere else
now. (M4, 69)

I think if I felt the need, I do have a slightly dicky knee, and I did get some exercises for
that, but I’m not terribly good at doing them regularly. And that’s the kind of thing, you
know, if I had something wrong with me, then I think I’d be much more likely to do it
more, than I am now. I’m waiting for my body to tell me . . . because I can still walk ten
miles. (F3, 71)
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3.2.2. Main Sub-Theme 2a—Misconceptions-Programme

Another major misconception surrounding strength training participation was that
the same strength program, at the same intensity of effort, will continue to build muscular
strength and provide health benefits for months or even years on end. Increasing the load,
volume, intensity of effort, or other methods of exercise progression were never discussed.

I have been doing [Pilates] intermittently for maybe the last five years but, yeah, I’m
now doing at least...I’m doing one class a week and I do a basic set of 20 min or so of
exercises most mornings which is very much around stretching as well as some strength
stuff. (F5, 71)

That’s the same one [video], it’s a fixed one. I’m happy with that one because you’re doing
core work as well as leg work, and that sort of thing. (M1, 76)

Although our participants did not mention that progression was important for strength
improvement and maintenance, older adults did realize the importance of progressive
techniques in relation to keeping strength classes new and exciting for participants. One
of our participants suggested that exercise specialists that were not utilizing a variety of
exercises or increasing the intensity of effort (examples of progression) in their program,
was a barrier to their participation.

There is an instructor at the gym who does the same routine every Friday and he’s done
it for the last 30 years, and I don’t go, it’s boring. Yeah, I think the guy that hasn’t
changed his routine, because you know what’s coming up you pace yourself and you’re
not challenged. And I think oh, this is boring. (M1, 76)

One grave misconception and barrier to strength training participation was that health
status was down to luck (and socioeconomic status), and that adhering to the strength
guidelines would yield no further improvements or benefits to health.

I’m kind of middle class, you know, and I’ve been very lucky, generally, with my health.
And so I don’t know that I actually take very much notice [if there were any benefits to be
had from strength training participation]. (F3, 71)

The third major theme was around the motivators to strength training participation,
with a main sub-theme around the specific benefits of increasing muscular strength.

3.3. Major Theme 3—Motivators to Strength Training Participation
3.3.1. Main Sub-Theme 3a—Benefits of Strength and Strength Training Participation

When asked about the benefits of performing strengthening exercise, the participants
knew and spoke of the benefits of their aerobic activity, but rarely did they speak specifi-
cally about the benefits of improving their strength. On one of these rare occasions, one
participant not currently participating in his in-person Pilates class (due to COVID-19
pandemic restrictions), mentioned that Pilates had helped with strengthening his core,
relieving his lower back pain.

I mean the one thing that I miss currently . . . I’ve been doing Pilates as well for quite
a few years and I like a fairly challenging Pilates class. This lower back problem that
I’ve got, Pilates helps with the core. And there are no Pilates classes at the gym at the
moment. And I would dearly love to . . . And quite a number of other people would as
well. (M1, 76)

One participant admitted he was likely not doing enough to meet the strength recom-
mendations, despite the added incentive that improving his strength would allow him to
avoid (or at least delay) surgery.

I can probably make the hip muscle stronger to delay any operation on that hip. Same with
my knees, you know, because they’re both arthritic, just keep the muscles there as strong
as possible. I think if I can strengthen muscles around that it’s either going to relieve the
pain or elongate the time until I might need some surgery intervention. (M8, 67)
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The last couple of participants who spoke of the benefits of strength and strength
training, citied osteoporosis. Although, again, knowing this benefit did not seem to incite
the motivation to perform strength training or adhere to the strength guidelines.

I guess at my age with potential for bone loss, that might be an issue where I’m not
meeting guidelines, but since I haven’t looked at them, I couldn’t really tell you. (M2, 68)

3.3.2. Minor Sub-Themes in the Major Theme 3—Motivators to Strength Training
Participation

Ease of Access or Simply being in Proximity to a Gym or Class Acted as an Enabler for
Participation.

I can’t see any barriers. And I mean the one thing is that although I’ve been using the
same gym for so many years, when we moved house 15, 16 years ago it happened that we
moved nearer to the gym. And no excuse for not going to the gym, it’s 100 yards away.
(M1, 76)

Fulfilling physical activity experiences in childhood fostered physical activity and
exercise participation in later life.

I’ve always been into sport and into team sport. And I wasn’t very good at it. It wasn’t
because I could shine at it. It was certainly more for the team thing, the camaraderie and
that kept me going. And I think kept a lot of my contemporaries going as well. I would
say it’s absolutely essential. (M1, 76)

On the other hand, we also interviewed participants who were not particularly active
during their childhood or during their working lives. Rather, some found the onset of
retirement influential in the uptake of physical activity and exercise in later life.

I couldn’t say I was ever active as a child . . . I probably do more now that I’m retired . . .
(F2, 69)

Finally, social interaction was a valuable and robust motivator to participants. The
participants admitted to going through the motions when they were training alone or
missing their training session all together without social interaction/accountability to keep
them honest.

I’m not self-motivated enough to keep doing it myself. And I’ve always said if I go to a
gym I need to go to a class because I can’t walk out of a class. (F1, 68)

I really can see the benefit of a class, that you don’t want to let people down, so you do
turn up and it’s not so easy to find excuses for not doing it. (F5, 71)

The fourth major theme was around the solutions to increasing strength training
participation, with a main sub-theme of social interactions.

3.4. Major Theme 4—Solutions to Increasing Strength Training Participation
3.4.1. Main Sub-Theme 4a—Social Interactions

A social theme appeared in both motivators and solutions, indicating its importance
to increasing strength training participation amongst our older adults. The participants
alluded to greater adherence–if we were able to make our strength training programs more
sociable.

I can see for people in general looking at the patterns of gym attendance, having a café
and getting to know some people, I think there is a social side to exercise and that would
come into it . . . (M4, 69)

3.4.2. Minor Sub-Themes in Major Theme 4—Solutions to increasing Strength Training
Participation

It is evident that we need to do a better job at educating older adults on the activities
that count toward the ‘build strength on at least 2 days a week’ guideline. When asked
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which of their activities were building strength, aerobically-dominant physical activities
were often counted towards meeting (and even reported as exceeding) the two-day-a-week
strength training recommendation.

So, all those pool-based exercises and the Pilates, are based around that. So, it’s about
strengthening, to try and maintain my standing strength, my balance. And also, and I
think I’m not doing as much as I should be doing on my cardiovascular fitness. And I
think that’s probably the only deficit one that I have. (M3, 71)

There is also a need to educate older adults on the short- and long-term benefits of
strength training and becoming stronger. One participant mentioned that he would do
‘whatever’ exercise he needed to achieve longevity.

You know, so, (a) if I could live to be 110 sort of thing, that would do. If me doing
whatever I’m doing as long as I can helps with all that other stuff that helps me keep me
alive and fit and healthy, then I’ll keep doing it. (M6, 68)

Finally, we need to ensure that we reach older adults via channels that are applicable to
them, to disseminate and discuss the strength component of the CMO PAG, and to provide
age- and ability-appropriate options that effectively meet the strength guidelines. When
we do reach older adults, we need to make sure any required bookings are user-friendly.

I just tried this week and you’ve got to book online and, you know, I’m reasonably tech
savvy but it just was unbelievably complicated to do. (F6, 77)

4. Discussion

The seemingly healthy, community-dwelling, aerobically active older adult partici-
pants in this study were unaware that there were governmental guidelines for strengthening
exercise. This corroborates the exploratory findings in people with long-term conditions
living in the UK [23]. Once we presented the CMO PAG infographic and read the ac-
companying text, it was clear that the participants did not fully comprehend the strength
recommendations based on this information alone. From the interviews it was evident
that the participants were not clear on which type of activities build muscular strength.
We found that participants frequently counted their leisurely walking activities towards
the twice-per-week strength guideline. However, even brisk walking in deconditioned
older adults produces only minimal, short-term strength gains [24,25]. Thus, the idea that
walking builds strength and contributes to meeting the strength guidelines in community-
dwelling older adults is a misconception that needs to be dispelled [26,27].

In addition to walking, yoga and Pilates were also counted towards the strength
guidelines. Yoga and Pilates practice can take many forms and is most often practiced on a
mat with little-to-no equipment. Both yoga and Pilates can even take the form of simple
breathing or stretching exercises, as some of our participants acknowledged [28]. Further-
more, some of our participants explained that their in-person class had been replaced with
online practice, making it likely that our participants were not receiving personalized,
progressive programming. Indeed, research shows conflicting results on the ability for
community-dwelling older adults to gain strength from these types of exercise modali-
ties [29–32]. Importantly, older adults who do show a measurable increase in muscular
strength in short-term studies (due to the novel stimulus to the musculoskeletal system),
will eventually see a plateau in strength gain with habitual, unvarying practice in as early
as four to six weeks [33]. As a result, it has been argued that these activities should be
removed from the strength guidelines [27].

Some of our participants did describe activities more closely resembling traditional
strength training, yet upon further inquiry, they admitted to not doing this regularly, nor
with much intensity of effort or volume [34]. To illustrate, 17% of Australian adults initially
reported to participate in strength training, yet when probed further about their intensity,
less than two per cent were found to be meeting evidence-based recommendations [15,16].
Even older adults performing strength training under the supervision of a personal trainer
subjectively described little improvement in their muscular strength [35]. In support of this
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subjective perception, the authors were able to subsequently and significantly improve their
participants’ muscular strength in just eight weeks, verifying that their ‘resistance-trained’
older adults’ strength was nowhere near optimal [12,35,36].

It is evident that the participants in this study were unable to describe the intended
intensity of effort, volume, duration, frequency, modalities, or progression principles that
were required to improve muscular strength in later life [4,10]. Thus, we would advise any
self-report or population survey aiming to investigate strength training participation or
adherence in older adults to probe further and interpret their results with caution. More-
over, participation or adherence to strength guidelines will not necessarily be indicative
of an individual or population with optimal, or even adequate levels of strength [36].
Ideally, repeated, objective measurements should be used alongside self-reports, strength
programming, and education to ensure older adults build muscular strength well beyond
the four-to-six weeks following program initiation.

4.1. Suggestions for Improvements to the United Kingdom’s Chief Medical Officers’ Physical
Activity Guidelines

Our participants have suggested that the strength guidelines themselves may need
to pay more attention to the specific needs of diverse cohorts of older adults to be more
effective. For example, our participants suggested that targeted, specific messages to
older adults who consider themselves as active would increase their motivation to engage
and meet the guidelines [37]. Thus, we have added to the growing number of reports
suggesting that a lack of detailed guidance on exercise guidelines is a major barrier for
older adults [23,38–41]. The strength component that is embedded within the CMO PAG
infographic does not (yet) display important variables such as intensity of effort and
session duration as it does for its well-known, and better adhered to aerobic guidelines [13].
Not performing an evidence-based dose of strength training will result in an absence of
substantial benefit, another barrier to strength training participation and adherence [38]. If
older adults are not able to benefit from their strength training, they lose their (subjective
and objective) ‘fitness,’ and subsequently become less willing and less able to participate in
resistance training at intensities or durations that are required to maintain their strength
and health [5,38,42]. Thus, we would like to see the next set of older adult guidelines take
more of a co-production approach to better meet the needs of diverse cohorts [43].

On the other hand, researchers acknowledge that awareness or knowledge of guide-
lines alone do not necessarily translate to behavior change [44]. Over 70 per cent of adults
who were made aware of physical activity guidelines ultimately made no change to their
physical activity levels [44]. However, adults were also two times more likely to report
an increase in their activity levels when they heard about activity guidelines from their
healthcare professional or from more than one source [44]. Yet, just one of our 15 partici-
pants could recall seeing the infographic in a public space, not nearly enough to see/hear
the guidelines from more than one source. Indeed, the older adults that were interviewed
herein insisted that they had no discussions with their health or exercise professional
regarding the importance or benefits of strength or strength training [45,46]. Although
some participants did confirm that this conversation would likely improve their uptake
of strength training [45,46]. Notably, our seemingly healthy, community-dwelling older
adults reported significantly less contact with healthcare professionals or exercise specialists
overall, an important consideration for future CMO PAG dissemination strategies. Yet,
increasing messaging sources, especially from health and exercise professionals, is an easy
way to increase the perceived societal norm of strength training, a concept that is known to
increase behavior change [47].

Furthermore, healthcare professionals, exercise professionals, and older adults all need
distinct information within guidelines in order to promote, refer, prescribe, or carry out
evidence-based strength training. The health care professional should be able to sufficiently
explain the importance of strength and strength training. Ideally, they will also be able to
direct their patient to a qualified clinical exercise physiologist, one with specific expertise
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that is matched to the ability of their patient [48]. However previous research confirms
a lack of knowledge and confidence in this space to be a major barrier in doing so [46].
If a healthcare provider cannot find the time to discuss preventative strength training,
allied health professionals have previously noted that incorporating prevention into their
business model has led to a surge in business development opportunities [49]. The exercise
provider may require much more information than what is currently available within the
CMO PAG document. Although the exercise provider may rely on their previous training
or qualifications, the evidence they draw on is not necessarily up-to-date or evidence-based
(manuscript in preparation).

4.2. Motivators and Barriers to Strength Training Participation

Our results agree with a systematic review indicating that the availability of organized
exercise is a major motivator to participation in strength training in older adults [50].
Alongside the availability of facilities, the comfort of facilities has also been mentioned
to be a motivator to participation [41,51]. Yet, social benefits were listed as one of the
most effective motivators to physical activity participation but also to strength training
specifically, which practitioners can use to their advantage [50,52,53]. In agreement with
Beauchamp et al. [54], our participants indicated a preference for age- and ability-matching
of class attendees when choosing to participate in a strength class [50]. Age- and ability-
matching further confirms that a lack of personalization in a strength training program is a
barrier to adherence [50].

A couple of our participants revealed that although they had never tried traditional
resistance training, they were sure that they would not enjoy it. Previous studies have found
that older adults initially resist the idea of resistance training but with initiation, recount a
‘(pleasant) surprise’ and even become self-prescribed long-term adherers after experiencing
this modality [35,55]. Older adults who have had the chance to train with evidence-
based doses, report other forms of strengthening exercise as ‘slow, costly, and inadequate’ [55].
Indeed, training without an evidence-based prescription (that is, at intensities that are lower
than optimal for an individual’s ability level), has led older adults to become dissatisfied
with their training, likely perpetuating the narrative that strength training must always be
an unenjoyable, boring, and useless form of exercise [56,57].

From our interviews, it was clear that the intensity of effort was often left to the older
adults themselves (during both home-based and community-based training). Along with
our participants’ accounts, it is known that older adults typically choose low effort intensi-
ties, and while in the community, older adults often find themselves with over-cautious
exercise specialists [35,56]. A recent review confirms that when adults are permitted to
self-select their resistance training load, they select a load that is too light to effectively build
muscular strength [58]. Further, as adults age there is a tendency to self-select lighter and
lighter loads [58]. Again, we know that exercise programs that are perceived as being ‘too
easy’ act as a deterrent to strength training adherence [51,57,59]. Moreover, other benefits of
resistance training (for example, increasing bone mineral density and functional capacity),
likely require even higher intensities than the intensities that are known to build muscular
strength [60–62]. Taken together, this evidence supports incorporating ‘moderate or higher’
intensity of effort guidance into resistance training programs, as this has been shown to
lead to more efficient results, greater satisfaction, and better long-term adherence in our
older adult population [35,51,55,63].

Finally, we have seen that seemingly healthy, active, more-able, and digitally literate
older adults may have different motivators and barriers when compared to inactive, less-
able, or older adults in poorer health or from disadvantaged backgrounds [50,64,65]. To
further illustrate this point, our participants mentioned that attempting to promote strength
training for the prevention of physical deterioration, or to reduce their risk of falling were
irrelevant messages to them at this stage. A systematic review in this area on the other
hand, has reported that promoting strength training for the prevention of falls to be a major
motivator in the less-able and oldest older adult cohort [50]. Once again suggesting that
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different messaging and variations of the CMO PAG infographic may be needed for the
older adult cohort (manuscript in preparation).

4.3. Suggestions for Strength Training Programmes in the Future

Past physical activity has been shown to be a consistent correlate of current physical
activity and adherence [54,66]. Previous physical activity can be directly related to self-
efficacy and positive outcome expectations, demonstrated in psychological theories such as
the Theory of Planned Behavior to influence exercise intention [67,68]. Since societal norms
and stigma are also important determinants of physical activity, it would seem logical to
ensure strength training becomes a normal and enjoyable occurrence in the lives of adults
early in the life course [18,28,38,66,69].

Social support and accountability seem to be especially relevant to older adults [35,
38,52,70]. In fact, strength training adherence has been shown to nearly double when it
is performed in a group setting compared to an individual setting [70]. So, in addition to
top-down public health campaigns from multiple sources, we can make changes from the
bottom-up by asking older adults to champion evidence-based programs, helping them to
spread their success stories to their friends, families, and communities, and by encouraging
them to bring a friend to class [38,41,51]. Older adults are more likely to participate in a
new exercise program when a recommendation comes from someone that they know and
trust [67,68].

Older adults in a high intensity of effort, ability-appropriate strength class, have
greater adherence when compared to those in a lower intensity class [51,52]. This does,
however, require expert supervision by appropriately-trained exercise specialists, who need
to ensure older adults are adhering to proper exercise technique [18,52,71]. Older adults
who feel safe, self-efficacious, and motivated, are more likely to challenge their self-limiting
beliefs [35,38,52,71]. A focus on supervised, evidence-based, and progressive resistance
training guarantees short-term benefits and reduces the fear and risk of injury, which
ultimately increases the likelihood of long-term adherence to strength training [12,35,52].

Our study has limitations. We recruited a small convenience sample (n = 15) of homoge-
nous (mostly white, digitally literate, and aerobically active) community-dwelling older
adults. Nonetheless, our findings agree with previous studies with this cohort [35,55,63].
The respondents to the study advertisement within e-mail newsletters were clearly engaged
with digital media, may have a particular interest in physical activity and exercise, and can
be said to be the easiest ‘reachable’ cohort of older adults. It would be easy to conclude
then, in this case, that our participants would also be easiest to reach in terms of dissemi-
nating the CMO PAG. Since this was not the case, we can be confident that our results are
representative of the seemingly healthy, aerobically active, and digitally literate older adult
cohort in the UK. Importantly, these engaged, active, and seemingly healthy older adults
may quickly transition into less-able older adults if our evidence-based strength messaging
and provision fails to target, or be tailored to, their increased needs.

This research was carried out with older adults that were living in the UK and may
not represent other geographical areas, although an overlap was found between this and a
previous study of resistance-trained older adults living in New Zealand [35].

5. Conclusions

We explored older adults’ awareness, knowledge, and action taken towards fulfilling
the strength component that is embedded within the Chief Medical Officers’ physical
activity guidelines. Although enablers and barriers to physical activity, and to a lesser
extent, strengthening exercise are known, this study shows that after a decade of their
initial release and two years on from their 2019 update, older adults in the UK continue
to be unaware of the strength guidelines and how to meet these recommendations. We
have incorporated our participants’ suggestions into tangible directions and solutions for
the future design, dissemination, and implementation of strength training guidelines and
programs for the older adult. At the very least, we hope that this research continues to raise
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awareness of these ‘forgotten guidelines’ by stimulating further conversation and research
in this area.

Author Contributions: Contributed to conception and design: A.G., H.H.-H. and C.T.; Contributed
to acquisition of data: A.G.; Contributed to analysis and interpretation of data: A.G., H.B.; Drafted
and/or revised the article: A.G., H.B., H.H.-H., J.M. and C.T.; Approved the submitted version for
publication: A.G., H.B., H.H.-H., J.M. and C.T. All authors have read and agreed to the published
version of the manuscript.

Funding: This is independent research co-funded by The University of Manchester and the National
Institute for Health and Care Research Applied Research Collaboration Greater Manchester. The
views that are expressed in this publication are those of the authors and not necessarily those of the
National Institute for Health and Care Research or the Department of Health and Social Care.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Ethics Committee of UNIVERSITY OF MANCHESTER
(protocol code 2021-12920-20831, on 25 October 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Acknowledgments: The authors would like to thank Beth Michell from Greater Manchester Ageing
Hub and Lucy North from Ambition for Ageing for circulating this study to their contacts and in
their e-newsletters. We would also like to thank our participants for sharing their time and insights
into their experiences with the UK’s Chief Medical Officers’ physical activity guidelines.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Public Health England. Wider Impacts of COVID-19 on Physical Activity, Deconditioning and Falls in Older Adults. 2021.

Available online: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/10
10501/HEMT_Wider_Impacts_Falls.pdf (accessed on 1 March 2022).

2. Office for Health Improvement and Disparities (OHID). Physical Activity: Applying All Our Health. 2022. Available on-
line: https://www.gov.uk/government/publications/physical-activity-applying-all-our-health/physical-activity-applying-
all-our-health (accessed on 1 March 2022).

3. Office National Statistics. Old Age Structure Variant—UK Population in Age Groups. 2018. Available online: https:
//www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/datasets/tablel2
1oldagestructurevariantukpopulationinagegroups (accessed on 1 March 2022).

4. The World Health Organization. WHO Guidelines on Physical Activity and Sedentary Behaviour. 2020. Available on-
line: https://www.who.int/teams/health-promotion/physical-activity/developing-guidelines-on-physical-activity-and-
sedentary-behaviour (accessed on 1 March 2022).

5. Kraschnewski, J.L.; Sciamanna, C.N.; Ciccolo, J.T.; Rovniak, L.S.; Lehman, E.B.; Candotti, C.; Ballentine, N.H. Is exercise used as
medicine? Association of meeting strength training guidelines and functional limitations among older US adults. Prev. Med. 2014,
66, 1–5. [CrossRef]

6. Metter, E.; Talbot, L.; Schrager, M.; Conwit, R. Skeletal Muscle Strength as a Predictor of All-Cause Mortality in Healthy Men. J.
Gerontol. A Biol. Sci. 2002, 57A, B359–B365. [CrossRef] [PubMed]

7. Ruiz, J.R.; Sui, X.; Lobelo, F.; Morrow, J.R., Jr.; Jackson, A.W.; Sjostrom, M.; Blair, S.N. Association between muscular strength and
mortality in men: Prospective cohort study. BMJ 2008, 337, a439. [CrossRef] [PubMed]

8. Shailendra, P.; Baldock, K.L.; Li, L.S.K.; Bennie, J.A.; Boyle, T. Resistance Training and Mortality Risk: A Systematic Review and
Meta-Analysis. Am. J. Prev. Med. 2022, 63, 277–285. [CrossRef] [PubMed]

9. Momma, H.; Kawakami, R.; Honda, T.; Sawada, S.S. Muscle-strengthening activities are associated with lower risk and mortality
in major non-communicable diseases: A systematic review and meta-analysis of cohort studies. Br. J. Sports Med. 2022, 56,
755–763. [CrossRef]

10. Ratamess, N.; Alvar, B.; Evetoch, T.; Housh, T.; Kibler, B.; Kraemer, W.; Triplett, N. American College of Sports Medicine position
stand. Progression models in resistance training for healthy adults. Med. Sci. Sports Exerc. 2009, 41, 687–708. [CrossRef]

11. Fragala, M.; Cadore, E.; Dorgo, S.; Izquierdo, M.; Kraemer, W.; Peterson, M.; Ryan, E. Resistance Training for Older Adults:
Position Statement From the National Strength and Conditioning Association. J. Strength Cond. Res. 2019, 33, 2019–2052.
[CrossRef]

12. Gluchowski, A.; Dulson, D.; Merien, F.; Plank, L.; Harris, N. Comparing the effects of two distinct eccentric modalities to
traditional resistance training in resistance trained, higher functioning older adults. Exp. Gerontol. 2017, 98, 224–229. [CrossRef]

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1010501/HEMT_Wider_Impacts_Falls.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1010501/HEMT_Wider_Impacts_Falls.pdf
https://www.gov.uk/government/publications/physical-activity-applying-all-our-health/physical-activity-applying-all-our-health
https://www.gov.uk/government/publications/physical-activity-applying-all-our-health/physical-activity-applying-all-our-health
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/datasets/tablel21oldagestructurevariantukpopulationinagegroups
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/datasets/tablel21oldagestructurevariantukpopulationinagegroups
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/datasets/tablel21oldagestructurevariantukpopulationinagegroups
https://www.who.int/teams/health-promotion/physical-activity/developing-guidelines-on-physical-activity-and-sedentary-behaviour
https://www.who.int/teams/health-promotion/physical-activity/developing-guidelines-on-physical-activity-and-sedentary-behaviour
http://doi.org/10.1016/j.ypmed.2014.05.012
http://doi.org/10.1093/gerona/57.10.B359
http://www.ncbi.nlm.nih.gov/pubmed/12242311
http://doi.org/10.1136/bmj.a439
http://www.ncbi.nlm.nih.gov/pubmed/18595904
http://doi.org/10.1016/j.amepre.2022.03.020
http://www.ncbi.nlm.nih.gov/pubmed/35599175
http://doi.org/10.1136/bjsports-2021-105061
http://doi.org/10.1249/MSS.0b013e3181915670
http://doi.org/10.1519/JSC.0000000000003230
http://doi.org/10.1016/j.exger.2017.08.034


Int. J. Environ. Res. Public Health 2022, 19, 10002 17 of 19

13. Chief Medical Officer’s Physical Activity Guidelines. 2019. Available online: https://assets.publishing.service.gov.uk/
government/uploads/system/uploads/attachment_data/file/832868/uk-chief-medical-officers-physical-activity-guidelines.
pdf (accessed on 1 March 2022).

14. Public Health England. Muscle and Bone Strengthening and Balance Activities for General Health Benefits in Adults and Older
Adults. 2018. Available online: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_
data/file/721874/MBSBA_evidence_review.pdf (accessed on 1 March 2022).

15. Humphries, B.; Stanton, R.; Scanlan, A.; Duncan, M.J. The prevalence and performance of resistance exercise training activities in
an Australian population in relation to health authority guidelines. J. Sci. Med. Sport 2018, 21, 616–620. [CrossRef]

16. Bennie, J.A.; Pedisic, Z.; van Uffelen, J.G.Z.; Gale, J.; Banting, L.K.; Vergeer, I.; Stamatakis, E.; Bauman, A.E.; Biddle, S.J.H. The
descriptive epidemiology of total physical activity, muscle-strengthening exercises and sedentary behaviour among Australian
adults—Results from the National Nutrition and Physical Activity Survey. BMC Public Health 2016, 16, 73. [CrossRef]

17. Chevan, J. Demographic determinants of participation in strength training activities among U.S. adults. J. Strength Cond. Res.
2008, 22, 553–558. [CrossRef]

18. Ma, J.K.; Leese, J.; Therrien, S.; Hoens, A.M.; Tsui, K.; Li, L.C. A scoping review of interventions to improve strength training
participation. PLoS ONE 2022, 17, e0263218. [CrossRef]

19. Milton, K.; Varela, A.R.; Strain, T.; Cavill, N.; Foster, C.; Mutrie, N. A review of global surveillance on the muscle strengthening
and balance elements of physical activity recommendations. J. Frailty Sarcopenia Falls 2018, 3, 114–124. [CrossRef]

20. Loustalot, F.; Carlson, S.A.; Kruger, J.; Buchner, D.M.; Fulton, J.E. Muscle-Strengthening Activities and Participation Among
Adults in the United States. Res. Q. Exerc. Sport 2013, 84, 30–38. [CrossRef]

21. Colorafi, K.J.; Evans, B. Qualitative Descriptive Methods in Health Science Research. Health Environ. Res. Des. J. 2016, 9, 16–25.
[CrossRef]

22. Thomas, D.R. A General Inductive Approach for Analyzing Qualitative Evaluation Data. Am. J. Eval. 2016, 27, 237–246. [CrossRef]
23. Chartered Society of Physiotherapists. Strength Messaging Insight. 2020. Available online: https://www.csp.org.uk/

publications/strength-messaging-insight-report (accessed on 1 March 2022).
24. Bernard, P.L.; Tallon, G.; Ninot, G.; Jaussent, A.; Ramdani, S.; Coste, O.; Picot, M.C.; Blain, H. Influence of a brisk walking program

on isokinetic muscular capacities of knee in sedentary older women. Aging Clin. Exp. Res. 2016, 28, 1219–1226. [CrossRef]
25. Virág, A.; Karóczi, C.K.; Jakab, Á.; Vass, Z.; Kovács, É.; Gondos, T. Short-term and long-term effects of nordic walking training

on balance, functional mobility, muscle strength and aerobic endurance among Hungarian community-living older people: A
feasibility study. J. Sports Med. Phys. Fitness 2015, 55, 1285–1292.

26. Foster, C.; Armstrong, M.E.G. What types of physical activities are effective in developing muscle and bone strength and balance?
J. Frailty Sarcopenia Falls 2018, 3, 58–65. [CrossRef]

27. Steele, J.; Fisher, J.; Skivington, M.; Dunn, C.; Arnold, J.; Tew, G.; Batterham, A.M.; Nunan, D.; O’Driscoll, J.M.; Mann, S.; et al.
A higher effort-based paradigm in physical activity and exercise for public health: Making the case for a greater emphasis on
resistance training. BMC Public Health 2017, 17, 300. [CrossRef]

28. Centre for Ageing Better. Raising the Bar on Strength and Balance: The Importance of Community-Based Provision. 2019.
Available online: https://ageing-better.org.uk/sites/default/files/2021-03/Raising-the-bar-on-strength-and-balance-full-report.
pdf (accessed on 1 March 2022).

29. Bucht, H.; Donath, L. Sauna Yoga Superiorly Improves Flexibility, Strength, and Balance: A Two-Armed Randomized Controlled
Trial in Healthy Older Adults. Int. J. Environ. Res. 2019, 16, 3721. [CrossRef] [PubMed]

30. Cancela, J.M.; de Oliveira, I.M.; Rodríguez-Fuentes, G. Effects of Pilates method in physical fitness on older adults. A systematic
review. Eur. Rev. Aging Phys. Act. 2014, 11, 81–94. [CrossRef]

31. Roland, K.P.; Jakobi, J.M.; Jones, G.R. Does Yoga Engender Fitness in Older Adults? A Critical Review. J. Aging Phys. Act. 2011, 19,
62–79. [CrossRef] [PubMed]

32. Bates, A.; Furber, S.; Sherrington, C.; van den Dolder, P.; Ginn, K.; Bauman, A.; Ginn, K.; Bauman, A.; Howard, K.; Kershaw, M.;
et al. Effectiveness of workshops to teach a home-based exercise program (BEST at Home) for preventing falls in community-
dwelling people aged 65 years and over: A pragmatic randomised controlled trial. BMC Geriatr. 2022, 22, 366. [CrossRef]

33. Kasper, K. Sports Training Principles. Curr. Sports Med. Rep. 2019, 18, 95–96. [CrossRef]
34. Izquierdo, M.; Duque, G.; Morley, J.E. Physical activity guidelines for older people: Knowledge gaps and future directions. Lancet

Healthy Longev. 2021, 2, 380–383. [CrossRef]
35. Gluchowski, A.; Warbrick, I.; Oldham, T.; Harris, N. I have a renewed enthusiasm for going to the gym: What keeps resistance-

trained older adults coming back to the gym? Qual. Res. Sport Exerc. 2018, 10, 333–345. [CrossRef]
36. Love, R.; Adams, J.; van Sluijs, E.M.F.; Foster, C.; Humphreys, D. A cumulative meta-analysis of the effects of individual physical

activity interventions targeting healthy adults. Obes. Rev. 2018, 19, 1164–1172. [CrossRef]
37. Williamson, C.; Baker, G.; Tomasone, J.R.; Bauman, A.; Mutrie, N.; Niven, A.; Richards, J.; Oyeyemi, A.; Baxter, B.; Rigby, B.; et al.

The Physical Activity Messaging Framework (PAMF) and Checklist (PAMC): International consensus statement and user guide.
Int. J. Behav. Nutr. Phys. Act. 2021, 18, 164. [CrossRef]

38. Vasudevan, A.; Ford, E. Motivational Factors and Barriers Towards Initiating and Maintaining Strength Training in Women: A
Systematic Review and Meta-synthesis. Prev. Sci. 2021, 23, 674–695. [CrossRef]

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/832868/uk-chief-medical-officers-physical-activity-guidelines.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/832868/uk-chief-medical-officers-physical-activity-guidelines.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/832868/uk-chief-medical-officers-physical-activity-guidelines.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/721874/MBSBA_evidence_review.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/721874/MBSBA_evidence_review.pdf
http://doi.org/10.1016/j.jsams.2017.09.018
http://doi.org/10.1186/s12889-016-2736-3
http://doi.org/10.1519/JSC.0b013e3181636bee
http://doi.org/10.1371/journal.pone.0263218
http://doi.org/10.22540/JFSF-03-114
http://doi.org/10.1080/02701367.2013.762289
http://doi.org/10.1177/1937586715614171
http://doi.org/10.1177/1098214005283748
https://www.csp.org.uk/publications/strength-messaging-insight-report
https://www.csp.org.uk/publications/strength-messaging-insight-report
http://doi.org/10.1007/s40520-015-0523-0
http://doi.org/10.22540/JFSF-03-058
http://doi.org/10.1186/s12889-017-4209-8
https://ageing-better.org.uk/sites/default/files/2021-03/Raising-the-bar-on-strength-and-balance-full-report.pdf
https://ageing-better.org.uk/sites/default/files/2021-03/Raising-the-bar-on-strength-and-balance-full-report.pdf
http://doi.org/10.3390/ijerph16193721
http://www.ncbi.nlm.nih.gov/pubmed/31581690
http://doi.org/10.1007/s11556-014-0143-2
http://doi.org/10.1123/japa.19.1.62
http://www.ncbi.nlm.nih.gov/pubmed/21285476
http://doi.org/10.1186/s12877-022-03050-2
http://doi.org/10.1249/JSR.0000000000000576
http://doi.org/10.1016/S2666-7568(21)00079-9
http://doi.org/10.1080/2159676X.2018.1431305
http://doi.org/10.1111/obr.12690
http://doi.org/10.1186/s12966-021-01230-8
http://doi.org/10.1007/s11121-021-01328-2


Int. J. Environ. Res. Public Health 2022, 19, 10002 18 of 19

39. Darr, A.; Astin, F.; Atkin, K. Causal attributions, lifestyle change, and coronary heart disease: Illness beliefs of patients of South
Asian and European origin living in the United Kingdom. Heart Lung 2008, 37, 91–104. [CrossRef]

40. Haskell, W.L.; Lee, I.M.; Pate, R.R.; Powell, K.E.; Blair, S.N.; Franklin, B.A.; Macera, C.A.; Heath, G.W.; Thompson, P.D.; Bauman,
A. Physical activity and public health: Updated recommendation for adults from the American College of Sports Medicine and
the American Heart Association. Med. Sci. Sports Exerc. 2007, 39, 1423–1434. [CrossRef]

41. Ige-Elegbede, J.; Pilkington, P.; Gray, S.; Powell, J. Barriers and facilitators of physical activity among adults and older adults
from Black and Minority Ethnic groups in the UK: A systematic review of qualitative studies. Prev. Med. Rep. 2019, 15, 100952.
[CrossRef]

42. Rhodes, R.E.; Martin, A.D.; Taunton, J.E.; Rhodes, E.C.; Donnelly, M.; Elliot, J. Factors associated with exercise adherence among
older adults. An individual perspective. Sports Med. 1999, 28, 397–411. [CrossRef]

43. Smith, B.; Williams, O.; Bone, L.; the Moving Social Work Co-production Collective. Co-production: A resource to guide
co-producing research in the sport, exercise, and health sciences. In Qualitative Research in Sport, Exercise and Health; Taylor and
Francis Ltd.: Oxfordshire, UK, 2022; pp. 1–29. [CrossRef]

44. Polster, M.; Dooley, E.E.; Olscamp, K.; Piercy, K.L.; Oh, A. Responses to the Physical Activity Guidelines and Dissemination
Strategies for Behavior Change in a Representative Sample of US Adults. J. Phys. Act. Health 2021, 18, 1342–1351. [CrossRef]

45. Budzynski-Seymour, E.; Milton, K.; Mills, H.; Wade, M.; Foster, C.; Vishnubala, D.; Baxter, B.; Williamson, C.; Steele, J. A Rapid
Review of Communication Strategies for Physical Activity Guidelines and Physical Activity Promotion: A Review of Worldwide
Strategies. SportRxiv Preprint 2020, 18, 1014–1027. [CrossRef]

46. Czosnek, L.; Rankin, N.; Zopf, E.; Richards, J.; Rosenbaum, S.; Cormie, P. Implementing Exercise in Healthcare Settings: The
Potential of Implementation Science. Sports Med. 2020, 50, 1–14. [CrossRef]

47. Tankard, M.; Paluck, E. Norm Perception as a Vehicle for Social Change. Soc. Issues Policy Rev. 2016, 10, 181–211. [CrossRef]
48. Wade, M.; Brown, N.; Steele, J.; Mann, S.; Dancy, B.; Winter, S.; Majumdar, A. The impact of participant pathways on the

effectiveness of a community-based physical activity intervention grounded in motivational interviewing. SportRxiv Preprint
2020. [CrossRef]

49. Liddle, J.; Lovarini, M.; Clemson, L.; Mackenzie, L.; Tan, A.; Pit, S.W.; Poulos, R.; Tiedemann, A.; Sherrington, C.; Roberts, C.; et al.
Making fall prevention routine in primary care practice: Perspectives of allied health professionals. BMC Health Serv. Res. 2018,
18, 598. [CrossRef]

50. Burton, E.; Farrier, K.; Lewin, G.; Pettigrew, S.; Hill, A.-M.; Airey, P.; Bainbridge, L.; Hill, K. Motivators and Barriers for Older
People Participating in Resistance Training: A Systematic Review. J. Aging Phys. Act. 2017, 25, 311–324. [CrossRef]

51. de Lacy-Vawdon, C.J.; Klein, R.; Schwarzman, J.; Nolan, G.; de Silva, R.; Menzies, D.; Smith, B.J. Facilitators of Attendance and
Adherence to Group-Based Physical Activity for Older Adults: A Literature Synthesis. J. Aging Phys. Act. 2018, 26, 155–167.
[CrossRef]

52. Collado-Mateo, D.; Lavin-Perez, A.M.; Penacoba, C.; Del Coso, J.; Leyton-Roman, M.; Luque-Casado, A.; Gasque, P.; Fernández-
Del-Olmo, M.; Amado-Alonso, D. Key Factors Associated with Adherence to Physical Exercise in Patients with Chronic Diseases
and Older Adults: An Umbrella Review. Int. J. Environ. Res. Public Health 2021, 18, 2023. [CrossRef]

53. Hartley, S.E.; Yeowell, G. Older adults’ perceptions of adherence to community physical activity groups. Ageing Soc. 2014, 35,
1635–1656. [CrossRef]

54. Beauchamp, M.R.; Ruissen, G.R.; Dunlop, W.L.; Estabrooks, P.A.; Harden, S.M.; Wolf, S.A.; Liu, Y.; Schmader, T.; Puterman,
E.; Sheel, A.W.; et al. Group-based physical activity for older adults (GOAL) randomized controlled trial: Exercise adherence
outcomes. Health Psychol. 2018, 37, 451–461. [CrossRef]

55. Foyster, J.M.; Rebar, A.; Guy, J.H.; Stanton, R. If they can do it, I can do it: Experiences of older women who engage in powerlifting
training. J. Women Aging 2020, 34, 54–64. [CrossRef]

56. Gentil, P.; Steele, J.; Fisher, J. Why intensity is not a bad word—Benefits and practical aspects of high effort resistance training to
the older. Clin. Nutr. 2017, 36, 1454–1455. [CrossRef]

57. Boulton, E.; Weber, M.; Hawley-Hague, H.; Bergquist, R.; Van Ancum, J.; Jonkman, N.H.; Taraldsen, K.; Helbostad, J.L.; Maier,
A.B.; Becker, C.; et al. Attitudes Towards Adapted Lifestyle-Integrated Functional Exercise Developed for 60-70-Year-Olds:
Perceptions of Participants and Trainers. Gerontology 2019, 65, 599–609. [CrossRef]

58. Steele, J.; Malleron, T.; Har-Nir, I.; Androulakis-Korakakis, P.; Wolf, M.; Fisher, J.; Halperin, I. Are we lifting heavy enough?
Self-selected loads in resistance exercise: A scoping review and exploratory meta-analysis. Sports Med. 2022. [CrossRef]

59. Bennett, E.V.; Hurd Clarke, L.; Wolf, S.A.; Dunlop, W.L.; Harden, S.M.; Liu, Y.; Estabrooks, P.; Rhodes, R.; Bealuchamp, M. Older
adults’ experiences of group-based physical activity: A qualitative study from the ‘GOAL’ randomized controlled trial. Psychol.
Sport Exerc. 2018, 39, 184–192. [CrossRef]

60. O’Bryan, S.J.; Giuliano, C.; Woessner, M.N.; Vogrin, S.; Smith, C.; Duque, G.; Levinger, I. Progressive Resistance Training for
Concomitant Increases in Muscle Strength and Bone Mineral Density in Older Adults: A Systematic Review and Meta-Analysis.
Sports Med. 2022, 52, 1939–1960. [CrossRef] [PubMed]

61. Lo, O.Y.; Kahya, M.; Manor, B. Powering Through Daily Activities in Older Age-Will Power Training Replace Strength Training in
Later Life? JAMA Netw. Open 2022, 5, e2211631. [CrossRef] [PubMed]

http://doi.org/10.1016/j.hrtlng.2007.03.004
http://doi.org/10.1249/mss.0b013e3180616b27
http://doi.org/10.1016/j.pmedr.2019.100952
http://doi.org/10.2165/00007256-199928060-00003
http://doi.org/10.1080/2159676X.2022.2052946
http://doi.org/10.1123/jpah.2021-0136
http://doi.org/10.1123/jpah.2020-0832
http://doi.org/10.1007/s40279-019-01228-0
http://doi.org/10.1111/sipr.12022
http://doi.org/10.31236/osf.io/gq78r
http://doi.org/10.1186/s12913-018-3414-1
http://doi.org/10.1123/japa.2015-0289
http://doi.org/10.1123/japa.2016-0363
http://doi.org/10.3390/ijerph18042023
http://doi.org/10.1017/S0144686X14000464
http://doi.org/10.1037/hea0000615
http://doi.org/10.1080/08952841.2020.1782159
http://doi.org/10.1016/j.clnu.2017.05.024
http://doi.org/10.1159/000500778
http://doi.org/10.1007/s40279-022-01717-9
http://doi.org/10.1016/j.psychsport.2018.08.017
http://doi.org/10.1007/s40279-022-01675-2
http://www.ncbi.nlm.nih.gov/pubmed/35608815
http://doi.org/10.1001/jamanetworkopen.2022.11631
http://www.ncbi.nlm.nih.gov/pubmed/35544142


Int. J. Environ. Res. Public Health 2022, 19, 10002 19 of 19

62. Balachandran, A.T.; Steele, J.; Angielczyk, D.; Belio, M.; Schoenfeld, B.J.; Quiles, N.; Askin, N.; Abou-Setta, A.M. Comparison of
Power Training vs Traditional Strength Training on Physical Function in Older Adults: A Systematic Review and Meta-analysis.
JAMA Netw. Open 2022, 5, e2211623. [CrossRef] [PubMed]

63. Meigh, N.J.; Davidson, A.R.; Keogh, J.W.L.; Hing, W. Older adults’ experiences of supervised hardstyle kettlebell training: A
qualitative study from the BELL pragmatic controlled trial. medRxiv 2021. [CrossRef]

64. Cavill, N.A.; Foster, C.E.M. Enablers and barriers to older people’s participation in strength and balance activities: A review of
reviews. J. Frailty Sarcopenia Falls 2018, 3, 105–113. [CrossRef]

65. Rhodes, R.E.; Lithopoulos, A. Understanding action control of resistance training among adults. Psychol. Sport Exerc. 2022, 59,
102108. [CrossRef]

66. Bauman, A.E.; Reis, R.S.; Sallis, J.F.; Wells, J.C.; Loos, R.J.F.; Martin, B.W. Correlates of physical activity: Why are some people
physically active and others not? Lancet 2012, 380, 258–271. [CrossRef]

67. Hawley-Hague, H.; Horne, M.; Skelton, D.A.; Todd, C. Older Adults’ Uptake and Adherence to Exercise Classes: Instructors’
Perspectives. J. Aging Phys. Act. 2016, 24, 119–128. [CrossRef]

68. Ajzen, I. Attitudes, Personality and Behavior; Open University Press: Maidenhead, UK, 1988.
69. Budzynski-Seymour, E.; Jones, M.; Steele, J. ‘A Physically Active Experience’: Setting the Stage for a New Approach to Engage

Children in Physical Activity Using Themed Entertainment Experiences. Sports Med. 2022. [CrossRef]
70. Fetherman, D.L.; Hakim, R.M.; Sanko, J.P. A Pilot Study of the Application of the Transtheoretical Model During Strength Training

in Older Women. J. Women Aging 2011, 23, 58–76. [CrossRef]
71. Franco, M.R.; Tong, A.; Howard, K.; Sherrington, C.; Ferreira, P.H.; Pinto, R.Z.; Ferreira, M.L. Older people’s perspectives on

participation in physical activity: A systematic review and thematic synthesis of qualitative literature. Br. J. Sports Med. 2015, 49,
1268–1276. [CrossRef]

http://doi.org/10.1001/jamanetworkopen.2022.11623
http://www.ncbi.nlm.nih.gov/pubmed/35544136
http://doi.org/10.1101/2021.07.15.21260399
http://doi.org/10.22540/JFSF-03-105
http://doi.org/10.1016/j.psychsport.2021.102108
http://doi.org/10.1016/S0140-6736(12)60735-1
http://doi.org/10.1123/japa.2014-0108
http://doi.org/10.1007/s40279-022-01722-y
http://doi.org/10.1080/08952841.2011.540487
http://doi.org/10.1136/bjsports-2014-094015

	Introduction 
	Materials and Methods 
	Results 
	Major Theme 1—Strength Component of the Chief Medical Officers’ Physical Activity Guidelines (CMO PAG) 
	Main Sub-Theme 1a—Awareness and Knowledge 
	Main Sub-Theme 1b—Action 
	Main Sub-Theme 1c—Suggestions for Improvements to the Chief Medical Officers’ Physical Activity Guidelines (CMO PAG) 

	Major Theme 2—Barriers to Strength Training Participation 
	Main Sub-Theme 2a—Misconceptions-Ageism 
	Main Sub-Theme 2a—Misconceptions-Programme 

	Major Theme 3—Motivators to Strength Training Participation 
	Main Sub-Theme 3a—Benefits of Strength and Strength Training Participation 
	Minor Sub-Themes in the Major Theme 3—Motivators to Strength Training Participation 

	Major Theme 4—Solutions to Increasing Strength Training Participation 
	Main Sub-Theme 4a—Social Interactions 
	Minor Sub-Themes in Major Theme 4—Solutions to increasing Strength Training Participation 


	Discussion 
	Suggestions for Improvements to the United Kingdom’s Chief Medical Officers’ Physical Activity Guidelines 
	Motivators and Barriers to Strength Training Participation 
	Suggestions for Strength Training Programmes in the Future 

	Conclusions 
	References

