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Background: Sedentary behavior (SB) and physical activity (PA) interventions in
older adults can improve health outcomes. Problems related with aging include
prevalent comorbidity, multiple non-communicable diseases, complaints, and
resulting polypharmacy. This manuscript examines the relationship between an
intervention aiming at reducing SB on medication patterns.

Method: This manuscript presents a local sub-analysis of the SITLESS trial data
on medication use. SITLESS was an exercise referral scheme (ERS) enhanced by
self-management strategies (SMS) to reduce SB in community-dwelling older
adults. We analyzed data from the ERS + SMS, ERS and usual care (UC) groups.
Patient medication records were available at baseline and at the end of the
intervention (4-month period) and were analyzed to explore the effect of SITLESS
on medication patterns of use.

Result: A sample of 75 participants was analyzed, mostly older overweight
women with poor body composition scores and mobility limitations. There was
a significant reduction of 1.6 medicines (SD = 2.7) in the ERS group (p <0.01), but
not in the UC or ERS + SMS groups. Differences were more evident in medicines
used for short periods of time.

Conclusion: The findings suggest that an exercise-based program enhanced by
SMS to reduce SB might influence medication use for acute conditions but there
is a need to further investigate effects on long-term medicine use in older adults.

KEYWORDS

physical activity, older adults, medication use, intervention, sedentary behavior, primary
health care
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1. Introduction

Increased longevity and improved health at older ages seen
globally present significant challenges such as older adults having a
higher prevalence of multimorbidity that often results in simultaneous
treatment with multiple drugs (1). Polypharmacy (i.e., using five or
more medications) (2) may increase the number of drug-related
problems such as adverse effects and interactions, and is frequently
associated with an increased use of potentially inappropriate
medications (PIMs). Polypharmacy could have negative associations
on long-term physical and cognitive functions (3-5).

Higher levels of physical activity (PA; occupational, commuting,
leisure-time and household chores) have been significantly associated
with a decreased risk of medicine use even after adjusting for sex, age,
and economic status (6, 7). In a previous study, both medication use,
and lack of PA were strongly associated with poor self-reported health
status in older adults (8). More recently, sedentary behavior (SB; any
waking activity in a sitting, reclining, or lying posture where energy
expenditure is <1.5 metabolic equivalents) has been also considered
an important determinant of health-related quality of life in older
adults (9). Other studies conducted in a similar population showed
that the likelihood of being categorized as highly sedentary increased
with poor self-rated health, being overweight or obese, having a
history of smoking, and multiple medication use (10, 11). An
association between both sedentary time and cardiometabolic risk
factors (such as metabolic syndrome and obesity) in older adults and
between sedentary time and increased medication use have also been
suggested (12).

However, evidence on whether a program aimed at reducing SB
and increasing PA may help decrease medication use is yet to
be established. This sub-study within the SITLESS Trial evaluated the
relationship of an exercise referral scheme (ERS) enhanced by self-
management strategies (SMS) aimed at reducing SB—SITLESS
intervention- (13) and targeting community-dwelling older adults, on
medication use compared to the ERS alone and usual care (UC) in a
subsample of the population. Therefore, this study aims to understand
how PA interventions in older adults can influence medication use.
The main hypothesis established was that increased physical activity
is associated with decreased medication needs. A secondary
hypothesis was that the medication group that could potentially
be reduced would be the medicines that affected the Central
Nervous System.

2. Materials and methods
2.1. Participants

This research is a sub analysis of the SITLESS trial data. Briefly,
SITLESS was a multi-center pragmatic three-armed randomized
controlled trial conducted in 4 European countries. The purpose of
the initial study was to assess the short and long-term effectiveness
(and cost-effectiveness) of ERS program enhanced by SMS to reduce
SB and increase PA and other health outcomes in community-
dwelling European older adults (>65years old). The original SITTLESS
study was designed as RCT, where participants were randomly
allocated into a usual care group (UC), a physical activity program
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alone (ERS), and the same physical activity program + Self-
Management Strategies (ERS+SMS). Participants were recruited
through primary care centers and posters, flyers, newspapers, radio
broadcasts and social media outlets were also used to advertise the
study as additional recruitment strategies, considering as eligibility
criteria (1) aged 65 years or above; (2) community-dwelling; (3) able
to walk without the help of another person for at least 2 min with or
without a walking aid; (4) have no major physical limitations as shown
by a score on the Short Physical Performance Battery (SPPB) of 4 or
above [35]; (5) insufficiently active as determined by the following
screening question: “Do you perform regular physical activity (PA) for
at least 30 min five or more days of the week (referring only to PA that
makes the participant become out of breath while doing it or such that
it does not allow him/her to maintain a conversation while doing the
activity; do not count regular walking)”; and/ or (6) report spending
long periods of time in SB by answering affirmatively to the question:
“For most days, do you feel you sit for too long (6-8h or more a day)?
Some examples might include when watching TV, working at the
computer/laptop or when doing sitting-based hobbies such as sewing.”
The sample was estimated aiming to detect a moderate effect size of
30 daily counts per minute (CPM) in a two-sided test, at a power of
80% and an « of 0.05, a common standard deviation of 139 of the
mean and a 24% dropout rate. Included participants were insufficiently
active (<150 min/week) and/or reported being highly sedentary (>6h
in SB). More information about the SITLESS study can be found
elsewhere (13).

The ERS was a 16-week program with two 60-min sessions per
week, including aerobic, balance and resistance training. The
ERS+SMS participants received, concurrently to the 16-week PA
program offered to ERS participants, a face-to-face visit, six-group
sessions and four telephone calls. Participants allocated to the usual
UC were offered two health advice meetings with general
recommendations on healthy lifestyle.

For this sub-study, we used a convenience sample of 75 of 337
older adults from Barcelona, who had information on the number of
medicines at baseline and post-intervention (month 4) and further
explored a sub-sample of 20, who had specific information on the
active ingredients being used on both these periods. For this analysis,
besides analyzing the 3 groups separately, we explored possible
combinations of the groups to identify relationships: (UC+ERS) and
[ERS + (ERS + SMS)].

2.2. Data collection

The current study complements previous research by
exploring whether the SITLESS intervention led to a change in
overall medication use after the intervention (4-month follow up).
All data were collected between 2016 and 2017. Medicines were
identified from the medication database available and described
using International Nonproprietary Names (INN). Besides
prescription medicines, over the counter medicines and
supplements, such as vitamins, were also considered for this
analysis. The number and type of current medications were
obtained through an individual interview. Information about
medicines included the medicine brand name that was translated
to INN, dosage, and daily frequency.
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2.3. Statistical analysis

The main participant characteristics are presented descriptively as
mean and standard deviation (SD) for continuous variables or number
and percentage for categorical variables. Covariates used to describe
the sample included sex, age, Body Mass Index (BMI), waist and hip
circumferences (WC and HC) and the Short Physical Performance
Battery (SPPB) score. T-tests are used to identify changes in
continuous variables from different groups between baseline and post-
intervention. Other statistical methods such as a linear regression
could not be employed due to the limited sample available for this
sub-study.

In addition, a mixed-method approach was used to explore in
more detail the pharmacotherapeutic groups whose consumption
decreased following the SITLESS intervention. These are presented
descriptively, and changes explained using as framework the
mechanistic mode of action of each class and focusing on
common characteristics.

All statistical analyses were performed using IBM SPSS Statistics
26 (SPSS, Inc., an IBM Company, Chicago, IL, United States) and the
significance level was set at p <0.05.

3. Results

Participants’ characteristics at baseline are presented in Table 1.
The sample was composed mostly of older overweight adults (77%
female). The waist to hip ratio was on average 0.91 (SD=0.09) which
indicates a high health risk. Participants presented in average 3.2
(SD=2.1) comorbidities: 52% had high blood pressure (UC 61%; ERS
46%; ERS+SMS 50%), 50% had arthritis (UC 48%; ERS 58%;
ERS+SMS 42%), 31% had obesity (UC 13%; ERS 39%; ERS + SMS
39%), 20% chronic pain (UC 17%; ERS 19%; ERS + SMS 23%), 19%
diabetes (UC 4%; ERS 19%; ERS+SMS 31%), 15% depressive
disorders (UC 26%; ERS 12%; ERS+SMS 8%) and 12% anxiety
disorders (UC 9%; ERS 12%; ERS+SMS 15%). The average blood
pressure for the sample was 134.4 (SD=15.9)/80.0 (SD=12.0).
Regarding smoking habits, 10% were active smokers, 23% ex-smokers
and 67% non-smokers. Smokers had been smoking for 30.6years
(SD=17.7) with an average of 13.4 (SD=7.9) cigarettes per day. The
SPPB score indicates that the sample had one or more
mobility limitations.

TABLE 1 Sample demographic and descriptive characteristics at baseline.

10.3389/fpubh.2023.1238842

Differences in medicine use were observed in the entire sample
and in all subgroups (Table 2) between baseline and after the
intervention. However, signiﬁcant reductions in medicine use were
most visible and significant only in the ERS alone group or when
collapsing this group with the ERS + SMS group.

The subgroup of patients that had a complete medication record
(n=20) including active ingredients and dosages was analyzed to
better understand the type of changes that might have happened
(Table 3). Most changes occurred in medicines that were used for
acute situations (e.g., vitamins, eye drops or anti-inflammatories).

4. Discussion

This study contributes to the evidence base on medication use
impacts of interventions aimed at reducing SB and promoting PA in
community-dwelling older adults. It was hypothesized that the
SITLESS intervention would contribute to a change in medication use
patterns. We could observe a reduction for the whole sample and for
the ERS groups but could not fully explain all the causes for this
reduction. The reduction of medicine burden in older adults can
be one solution for the growing problem of polypharmacy, that could
have negative associations on long-term physical and cognitive
functions (3-5). Exercise interventions could provide a solution for
better health outcomes while providing older adults with a longer life
and lower medicine burden.

The sample included in this sub analysis showed poor values of
body composition (BMI =29; waist to hip ratio=0.91; daily step count
around 5,000 steps). Interventions targeting SB and PA can lead to
improved body composition and might prevent the development of
chronic diseases, leading ultimately to lower use of medication by
older adults (14, 15). In order to explore this relationship in further
detail, more studies should aim to collect movement behavior in
body
composition and medication outcomes, and also analyze the

different timepoints (preferably with accelerometry),
interaction between these variables.

The difference in the number of medicines at baseline and after
intervention seems to follow a trend of reduction in overall number
of medicines taken, as seen in other studies (6). Even though the
reduction was seen in the overall sample and in the subgroup ERS
alone, the ERS+SMS group did not show a significant reduction.
However, when combining these two subgroups [ERS alone +

Total sample UC (n=23) ERS (n =26) ERS + SMS (UC + ERS) [ERS +
(n=75) (77.3% (82.6% (76.9% (n=26) (73.1% (n=49) (79.6% (ERS + SMS)]
female) female) female) female) female) (n=52) (75.0%
female)
Age 75.7 (SD=6.5) 75.5 (SD=6.7) 76.6 (SD=7.0) 75.5 (SD=6.7) 75.9 (SD=6.5) 76.0 (SD=6.8)
BMI 29.6 (SD=5.2) 28.6 (SD=4.1) 30.2 (SD=4.5) 29.8 (SD=6.6) 29.5 (SD=4.3) 30.0 (SD=5.6)
W/H ratio 0.9 (SD=0.1) 0.9 (SD=0.1) 0.9 (SD=0.1) 0.9 (SD=0.1) 0.9 (SD=0.1) 0.9 (SD=0.1)
SPPB 8.8 (SD=2.5) 8.7 (SD=2.6) 8.1 (SD=2.9) 8.7 (SD=2.6) 8.9 (SD=2.4) 8.4 (SD=2.7)
Comorbidities 32(SD=2.1) 3.3 (SD=2.0) 3.3(SD=2.3) 3.1(SD =1.9) 33(SD=22) 32(SD=2.1)
Daily step count 47169 (SD=1960.3) | 5262.4 (SD=1998.9) | 41753 (SD=1903.8)  4756.9 (SD=1921.7) | 4694.1 (SD=2003.6) 44782 (SD=1915.3)

UC, Usual care; ERS, Exercise Referral Scheme; ERS + SMS, Exercise Referral Schemes and Self-Management Strategies; BMI, Body Mass Index; WC, Waist circumference; W/H ratio, Waist to

hip ratio; SPPB, Short Physical Performance Battery.
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TABLE 2 Changes in medicine use in the different groups.

10.3389/fpubh.2023.1238842

Number of medicines Baseline End of intervention Observed change
Total sample (1= 75) 5.7 (SD=3.8) 4.6 (SD=3.2) —1.1(SD=2.7), p <0.01
UC (n=23) 4.8 (SD=3.8) 3.7(SD=2.7) —1.1(SD=2.8), p =0.08
ERS alone (1 =26) 63 (SD=4.1) 4.7 (SD=3.5) —1.6 (SD=2.7), p<0.01
ERS +SMS (n=26) 5.9 (SD=3.5) 5.4 (SD=3.3) —0.5 (SD=2.7), p =0.30
(UC+ERS) (n=49) 5.5 (SD=4.0) 42(SD=3.2) —1.3(SD=2.7), p<0.01
[ERS + (ERS+SMS)] (n=52) 6.1 (SD=3.8) 5.0 (SD=3.4) —1.1(SD=2.7), p<0.01

UG, Usual care; ERS, Exercise Referral Scheme; ERS + SMS, Exercise Referral Schemes and Self-Management Strategies.

(ERS+SMS)] the change became significant also, suggesting the
inability to detect a significant change in all subgroups receiving the
main intervention (ERS) could result mainly from the small sample
size and not from the intervention per se. It is also reasonable to expect
longer-term effects of the SMS sessions enhancing the effects of the
ERS, thus only captured later. SMS had been shown to be effective in
changing behavior (16), thus to evaluate the effects of the SITLESS
intervention in medication use, particularly the enhanced approach
using SMS, compared to ERS alone or UC we may need a longer
follow up. This gains relevance when the average number at baseline
indicates polypharmacy (> 5 medicines) in most groups, which
follows a growing trend of polypharmacy in the last years (17). Future
studies should aim for obtaining medication use data and whenever
possible supplement patient-reported information with electronic
health records (18, 19).

Due to the limited sample, we could not explore in detail the
causes for the change in medicine use. A more robust sample would
have allowed to use a regression model that could provide some clues
on the reason for the change in medicine use. Medication management
is a complex process that involves multiple healthcare professionals
and the patient as the main player. Multiple challenges are known to
arise when managing polypharmacy (e.g., transition of care,
duplication of therapy, etc.) (20). Future studies could consider the
continuum in patient centered care and whenever full integration of
electronic records is not possible, increasing the number of contact
points with the healthcare system, including with the local pharmacy.
This could lead to more detailed and robust information to explore the
effects of any intervention on medication patterns (21).

Lastly, the mixed-methods approach taken to explore qualitatively
the medication classes most associated with decreases in the overall
number of medicines can provide some clues on possible short-term
effects of interventions targeting SB. We observed that medications
used for acute conditions were those more frequently removed,
including painkillers. However, to a lower extent, there was also
removal of medications whose effectiveness is questionable (e.g.,
vitamins) or removal of potentially unsafe medications, including
interactions (e.g., acenocumarol + aspirin) or potentially inappropriate
medications (e.g., antidepressants with fall-inducing potential).
Exercise interventions can support older adults in the prevention of
falls and fall-related injuries (22, 23). Considering this, paying special
attention to medicines that can affect balance or have a fall-inducing
potential can have a protective effect on older adults and ultimately
reduce fall risk and improve quality of life. In the current study,
we could not fully explore changes in therapeutic subgroups, where
changes could be expected, such as fall-risk increasing drugs (FRIDs,
which include, e.g., drugs causing sedation, e.g., antipsychotics, drugs
causing hypotension, e.g., loop diuretics, drugs with anticholinergic
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effects, e.g., tricyclic antidepressants, drugs causing bradycardia, e.g.,
antiarrhythmics, and other associated classes), mostly because of the
limited sample size of the sub-analysis but also because of the pitfalls
in recording of medication data. However, it has been shown that
exercise is the single intervention demonstrated to significantly reduce
the rate of falls in community-dwelling individuals (24), which is often
associated to deprescribing following medication review in
multifactorial interventions (25).

In general, the total quantitative difference might be low; however,
qualitatively, the changes observed are aligned with pharmaceutical
care principles, by focusing on necessity (e.g., pain-killers patient #11
and #4), effectiveness (e.g., supplements patient #8) and safety (e.g.,
CNS-acting medicine—patient #15 and #16; or interactions—patient
#6). These findings suggest that for exploring the full potential of SB
interventions on medication patterns, mixed methods are particularly
useful as a change in number might not be clinically significant (26).
The full potential of such analysis was however not reached as
additional information on indication and duration of exposure would
be needed for type 2 medication review. In such reviews, it would
be possible to identify according to well established criteria, e.g., if
removal of proton-pump inhibitors (patient #18) could also
be justified by excessive duration. The benefits of type 3 medication
review are even higher, but would also imply having additional
information on comorbidities and laboratory values; these would
allow judging if, e.g., removal of statins (patient #8 and #15) could
be justified by effectiveness, as the most recent criteria consider there
is no evidence to support the use of statins for primary prevention of
cardiovascular disease in diabetes mellitus (27).

5. Conclusion

Many of the alterations in medication may be justified not only by
the intervention but also by changes in the clinical condition, for
which access to biochemical values would be valuable (e.g., to judge if
the use of painkillers is done in the absence of tissue damage) and
their absence constitutes one of the limitations of this study. A
multidisciplinary approach to medication tracking using both data
registries from physicians and pharmacists, and information from
caregivers could add more accuracy to the reasons for changes in
medication use. Another limitation of this study is the limited sample
size with information on medicines used compared to the original
sample (n=446). This difference in sample size does not allow for a
robust interpretation of the available data and only allows this study
to provide an exploratory view of this topic. The reduction in the
number of medicines could also be biased by the collection of data, as
participants might not have recalled all the medicines after the
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TABLE 3 Detailed medication analysis (n = 20).

10.3389/fpubh.2023.1238842

Patient = Group* | Initial medicine use (and number Post-intervention Difference  Detail of difference
ID of medicines) medication use (and in medicine in medicines
number of medicines) number
1 1 Brimonidine eye drops 1,5g 1D; Dexamethasone | Enalapril 20mg 2D (n=1) -3 Two formulations removed
eye drops 1g 1D; Enalapril 20 mg 2D; Vitamin E were eye drops and another
5,000 UI/10mg 1D (n=4) was a vitamin supplement.
2 1 Tramadol 50mg 1D (n=1) Bisoprolol 2,5 mg; Omeprazole +2 Inclusion of Bisoprolol and
20 mg 1D; Tramadol 50 mg 1D Omeprazole.
(n=3)
3 1 Bisoprolol 5mg 1D; Losartan 50 mg 1D (n=2) Dabigatran 150 mg 1D; 0 Hypertension medication was
Omeprazole 20mg 1D (n=2) removed, and dabigatran and
omeprazole added.
4 2 Lisinopril 20 mg 1D; Metamizole 5mg 0,5D; Lisinopril 20 mg 1D; Verapamil -1 Metamizole was removed.
Verapamil 240mg 1D; Vitamin D 1.5mL 1D 240 mg 1D; Vitamin D 1.5mL 1D
(n=4) (n=3)
5 3 Acenocumarol20 mg 1D; Atorvastatin 20 mgIlD; | Acenocoumarin 4mg 1D; +2 Paracetamol and insulin were
Bisoprolol 2.5 mg 3D; Budesonide/formoterol Atorvastatin 20 mg 1D; Bisoprolol added to diabetes therapy.
80/4,5 mcg 4D; Exenatide 10 mcg 2D; 2,5mg 3D; Budesonide/formoterol Spironolactone was removed
Furosemida40mg 1D; Linagliptin 5mg 1D; 80/4,5 mcg 4D; Diltiazem 60 mg and diltiazem was added.
Omeprazole 20 mg 1D; Spironolactone 60mg 2D | 2D; Exenatide 10 mcg 2D;
(n=9) Furosemide 40 mg 2D; Insulin
3mL 10units 1D; Linagliptin 5 mg
1D; Omeprazole 20 mg 1D;
Paracetamol 1g 1D (n=11)
6 3 Acenocoumarin 4mg 1D; Acetylsalicylic acid Amiodarone 200 mg 1D; -2 Removal of aspirin and
100 mg 1D; Amiodarone 200 mg 1D; Atorvastatin | Atorvastatin 40 mg 1D; Enalapril acenocoumarin.
40 mg 1D; Enalapril 5mg 1D; Tiotropium 18 mcg | 5mg 1D; Tiotropium 18 mcg 1D
1D (n=6) (n=4)
7 2 Calcifediol 0,266 mg 30D; Calcium carbonate Calcium carbonate 500 mg 2D; 0 No changes.
500 mg 2D; Amiloride 5mg 1D; Calcifediol 0,266 mg 30D;
Hydrochlorothiazide 50mg 1D (n=4) Amiloride 5mg 1D;
Hydrochlorothiazide 50 mg 1D
(n=4)
8 2 Acetylsalicylic acid 100 mg 1D; Bimatoprost eye Acetylsalicylic acid 100 mg 1D; -5 Stopped omeprazole, a
drops 0.3 mg 1D; Bisoprolol 5mg 1D; Glycerol Bisoprolol 5mg 1D; Glycerol natural supplement of
trinitrate 5mg 1D; Olmesartan 40mg 1D; trinitrate 5mg 1D; Olmesartan “Serenoa repens;” vitamin D,
Omeprazole 20mg 1D; Serenoa repens 160mg 2D; 40mg 1D (n=4) simvastatin and bimatoprost
Simvastatin 20mg 1D; Vitamin D 0.3mg 30D (n=9) eye drops.
9 3 Acetylsalicylic acid 100 mg 1D; Alopurinol Acetylsalicylic acid 100mg 1D; 0 Stopped paracetamol but
300 mg 1D; Atenolol 100 mg 1D; Atorvastatin Alopurinol 300mg 1D; Alprazolam alprazolam was added.
40 mg 1D; Fesoterodine 8 mg 1D; Metformin 0,25mg 2D; Atenolol 100mg 1D;
850 mg 1D; Omeprazole 20 mg 0,5D; Atorvastatin 40 mg 1D; Fesoterodine
Paracetamol 500 mg 4D; Pioglitazone 30 mg 1D; 8mg 1D; Metformin 850 mg 3D;
Pregabalin 150 mg 1D; Valsartan 320 mg 1D; Omeprazole 20mg 0,5D;
Vitamin D 0,266 mg 30D (n=12) Pioglitazone 30 mg 1D; Pregabalin
150 mg 1D; Valsartan 320 mg 1D;
Vitamin D 0,266 mg 30D (n=12)
10 3 Enalapril 20 mg 1D; Hydrochlorothiazide Enalapril 20 mg 1D; Lorazepam +2 Addition of sertraline,
12,5mg 1D; Omeprazole 20mg 1D (n=3) 1 mg 1D; Omeprazole 20 mg 1D; lorazepam, and vitamin D.
Sertraline 100 mg 1D; Vitamin D Removal of
2,5mL 30D (n=5) hydrochlorothiazide.
11 2 Enalapril 5mg 1D; Paracetamol 500 mg 3D; Enalapril 5mg 1D; Tamsulosin -1 Stopped paracetamol.
Tamsulosin 0,4 mg 1D; Vitamin B 1,000 mcg 30D | 0,4mg 1D; Vitamin B 1,000 mcg
(n=4) 30D (n=3)
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TABLE 3 (Continued)

Patient
ID

Group*

Initial medicine use (and number
of medicines)

Post-intervention
medication use (and
number of medicines)

Difference
in medicine
number

10.3389/fpubh.2023.1238842

Detail of difference
in medicines

12 1 Atorvastatin 20 mg 1D; Dorzolamide 20 mg/mL Atorvastatin 20 mg 1D; -1 Timolol (eye drops) was
2D; Latanoprost 50 mcg/mL 1D; Timolol 5 mg 7 Dorzolamide 20 mg/mL 2D; removed.
mL 2D (n=4) Latanoprost 50 mcg/mL 1D (n=3)

13 3 Alopurinol 300 mg 1D; Digoxin 0,25 mg 1D; Alopurinol 300 mg 1D; Digoxin +1 Omeprazole was added.
Enalapril 5mg 0,5D; Ferro glycine 100 mg 1D; 0,25 mg 1D; Enalapril 5mg 0,5D;

Furosemide 40 mg 1D; Hydroxycarbamide Ferro glycine 100 mg 1D;

500 mg 2D; Ketoconazole 100 mL 3D; Furosemide 40 mg 1D;

Paracetamol 1g 2D; Salmeterol 25 mcg 2D; Hydroxycarbamide 500 mg 2D;

Spironolactone 25mg 1D; Vitamin B 1,000 mcg Ketoconazole 100 mL 3D;

30D (n=11) Omeprazole 20 mg 1D;
Paracetamol 1 g 2D; Salmeterol
25mcg 2D; Spironolactone 25 mg
1D; Vitamin B 1,000 mcg 30D
(n=12)

14 1 Acetylsalicylic acid 100 mg 1D; Budesonide 200 Acetylsalicylic acid 100 mg 1D; -5 Budesonide, Galantamine,
mcg 4D; Calcium Carbonate 500 mg 2D; Lormetazepam 2 mg 1D; Losartan Calcium, Vitamin D and
Galantamine 16 mg 1D; Hydrochlorothiazide 50 mg 1D; Omeprazole 20 mg 1D; Hydrochlorothiazide were
12,5mg 1D; Lormetazepam 2mg 1D; Losartan Paracetamol 1g 1D; Salmeterol 50 removed.
50mg 1D; Omeprazole 20mg 1D; Paracetamol mcg 2D; Simvastatin 10mg 1D
1g 1D; Salmeterol 50 mcg 2D; Simvastatin 10 mg (n=7)
1D; Vitamin D 400ui 1D (n=12)

15 2 Atorvastatin 10 mg 1D; Bisoprolol 2,5mg 1D; Atorvastatin 10 mg 1D; Bisoprolol -2 Hydrochlorothiazide and
Citalopram 10 mg 1D; Diazepam 2,5mg 1D; 2,5mg 1D; Diazepam 2,5mg 1D; Citalopram were removed.
Hydrochlorothiazide 12,5 mg 1D; Lisinopril Lisinopril 20 mg 1D; Pantoprazole
20 mg 1D; Pantoprazole 20 mg 1D; Warfarin 1mg = 20 mg 1D; Warfarin 1 mg 1D
1D (n=8) (n=6)

16 3 Acetylsalicylic acid 150 mg 1D; Amitriptyline Acetylsalicylic acid 150 mg 1D; -1 Levodopa and Duloxetine
25mg 1D; Bisoprolol 5mg 1D; Fluoxetine 20 mg Amitriptyline 25mg 1D; were added. Flupentixol,
1D; Flupenthixol + Melitracen 0,5+ 3 mg 1D; Bisoprolol 5mg 1D; Clonazepam Fluoxetine and
Hydrochlorothiazide 12,5 mg 1D; Ezetimibe 2,5mg/mL 1D; Duloxetine 60 mg Hydrochlorothiazide were
10 mg 1D; Metformin 850 mg 1D; Omeprazole 1D; Ezetimibe 10 mg 1D; removed.

20 mg 1D; Quetiapine 25 mg 1D; Rosuvastatin Levodopa 200/50 mg 3D;

20mg 1D; Valsartan 320mg 1D (n=12) Metformin 850 mg 1D;
Omeprazole 20 mg 1D;
Rosuvastatin 20 mg 1D; Valsartan
320mg 1D (n=11)

17 2 Duloxetin 100 mg 1D; Lorazepam 0,5D; Duloxetin 100 mg 1D; Lorazepam 0 Otilonium bromide was
Otilonium bromide 40 mg 1D; Paracetamol 0,5D; Paracetamol 650 mg 1D; removed and vitamins were
650mg 1D (n=4) Vitamins 1D (n=4) added.

18 2 Enalapril 50 mg 1D; Omeprazole 20 mg 1D Enalapril 50mg 1D (n=1) -1 Omeprazole was removed.
(n=2)

19 3 Lisinopril 5mg 1D (n=1) Lisinopril 5mg 1D; Sulpiride +1 Sulpiride was added.

200mg 2D (n=2)

20 1 Acetylsalicylic acid 100 mg 1D; Omeprazole Acetylsalicylic acid 100 mg 1D; +1 Paracetamol was added.
20mg 1D (n=2) Omeprazole 20 mg 1D;

Paracetamol 500 mg 3D (n=3)

*Group 1=Usual Care; Group 2=Exercise Referral Scheme only; Group 3=Exercise Referral Schemes and Self-Management Strategies.

intervention. A thorough data collection for medicines, including
those as main variables of the study, could be a first step into increasing
accuracy and more associations between exercise and medication use.
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Although this retrospective post-hoc analysis showed possible
relationships between lifestyle interventions and medication use, the
hypothesis established could not be confirmed. We have identified that
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exercise interventions can have a modest impact in medication use
(i.e., number) and identified some potential medicine groups that can
be highlighted in future research (e.g., FRIDs, namely those causing
sedation, causing hypotension, or with anticholinergic effects). More
robust and exhaustive health information systems, strengthened by
interprofessional efforts are needed to better capture the impact of
lifestyle interventions on medication use patterns.

Data availability statement

The data analyzed in this study is subject to the following licenses/
restrictions: dataset owned by the original article owner. Requests to
access these datasets should be directed to MG-G, mariagg@
blanquerna.url.edu.

Ethics statement

The studies involving humans were approved by the Ethics and
Research Committee of Ramon Llull University (Fundacié
Blanquerna, Spain; reference number: 131400IP). The studies were
conducted in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions

RV, FAC, RM, and MG-G: conceptualization and writing —
original draft preparation. RV, FAC, MG-G, MR-F, MaD, MiD, and
EM: methodology. OS-N, JCM, DR, MaD, MiD, PC, MT, and
MG-G: data collection. RV, FAC, and RM: formal analysis. RV, FAC,
RM, MaD, EM, OS-N, JCM, DR, MiD, PC, MT, MR-F, and MG-G:
writing — review and editing. FAC, RM, and MG-G: supervision.

References

1. Maresova P, Javanmardi E, Barakovic S, Barakovic Husic J, Tomsone S, Krejcar O,
et al. Consequences of chronic diseases and other limitations associated with old age - a
scoping review. BMC Public Health. (2019) 19:1431. doi: 10.1186/s12889-019-7762-5

2. Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is polypharmacy? A
systematic review of definitions. BMIC Geriatr. (2017) 17:230. doi: 10.1186/s12877-017-0621-2

3. Jyrkka J, Enlund H, Lavikainen P, Sulkava R, Hartikainen S. Association of polypharmacy
with nutritional status, functional ability and cognitive capacity over a three-year period in an
elderly population. Pharmacoepidemiol Drug Saf. (2011) 20:514-22. doi: 10.1002/pds.2116

4. Koyama A, Steinman M, Ensrud K, Hillier TA, Yaffe K. Long-term cognitive and
functional effects of potentially inappropriate medications in older women. ] Gerontol
A Biol Sci Med Sci. (2014) 69:423-9. doi: 10.1093/gerona/glt192

5. Maher RL, Hanlon J, Hajjar ER. Clinical consequences of polypharmacy in elderly.
Expert Opin Drug Saf. (2014) 13:57-65. doi: 10.1517/14740338.2013.827660

6. Bertoldi AD, Hallal PC, Barros AJD. Physical activity and medicine use: evidence from
a population-based study. BMC Public Health. (2006) 6:224. doi: 10.1186/1471-2458-6-224

7. Pepera G, Mpea C, Krinta K, Peristeropoulos A, Antoniou V. Effects of
multicomponent exercise training intervention on hemodynamic and physical function
in older residents of long-term care facilities: a multicenter randomized clinical
controlled trial. J Bodyw Mov Ther. (2021) 28:231-7. doi: 10.1016/j.jbmt.2021.07.009

8. Bertoldi AD, Barros AJ, Hallal PC, Lima RC. Drug utilization in adults: prevalence
and individuals determinants. Rev Saude Publica. (2004) 38:228-38. doi: 10.1590/
$0034-89102004000200012

Frontiers in Public Health

10.3389/fpubh.2023.1238842

All authors contributed to the article and approved the
submitted version.

Funding

The SITLESS project has received funding from the European
Union’s Horizon 2020 research and innovation program under grant
agreement number 634270. RV is a PhD scholar of Fundagao para a
Ciéncia e Tecnologia, L.P. (FCT), Ministério da Ciéncia e Tecnologia,
Portugal (Grant number: SFRH/BD/13164/2022).

Acknowledgments

The authors thank all participants that volunteered to take part in
the study and all primary health care professionals in charge of the
recruitment and medication use data collection.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or claim
that may be made by its manufacturer, is not guaranteed or endorsed
by the publisher.

9. Kim Y, Lee E. The association between elderly people’s sedentary behaviors and
their health-related quality of life: focusing on comparing the young-old and the old-
old. Health Qual Life Outcomes. (2019) 17:131. doi: 10.1186/s12955-019-1191-0

10. Heseltine R, Skelton DA, Kendrick D, Morris RW, Griffin M, Haworth D, et al.
“Keeping moving”: factors associated with sedentary behaviour among older people
recruited to an exercise promotion trial in general practice. BMC Fam Pract. (2015)
16:67. doi: 10.1186/s12875-015-0284-z

11. Mitchell R, Lord SR, Harvey LA, Close JC. Obesity and falls in older people:
mediating effects of disease, sedentary behavior, mood, pain and medication use. Arch
Gerontol Geriatr. (2015) 60:52-8. doi: 10.1016/j.archger.2014.09.006

12. Rezende LFM, Rey-Lopez JP, Matsudo VKR, Luiz OC. Sedentary behavior and
health outcomes among older adults: a systematic review. BMC Public Health. (2014)
14:333. doi: 10.1186/1471-2458-14-333

13. Giné-Garriga M, Coll-Planas L, Guerra M, Domingo A, Roqué M, Caserotti P,
et al. The SITLESS project: exercise referral schemes enhanced by self-management
strategies to battle sedentary behaviour in older adults: study protocol for a
randomised controlled trial. Trials. (2017) 18:221. doi: 10.1186/s13063-017-1956-x

14. Deenik ], Tenback DE, Tak EC, Rutters F, Hendriksen IJ, van Harten PN. Changes
in physical and psychiatric health after a multidisciplinary lifestyle enhancing treatment
for inpatients with severe mental illness: the MULTI study 1. Schizophr Res. (2019)
204:360-7. doi: 10.1016/j.schres.2018.07.033

15. Spiteri K, Broom D, Hassan Bekhet A, Xerri de Caro J, Laventure B, Grafton K.
Barriers and motivators of physical activity participation in middle-aged and older

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1238842
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
mailto:mariagg@blanquerna.url.edu
mailto:mariagg@blanquerna.url.edu
https://doi.org/10.1186/s12889-019-7762-5
https://doi.org/10.1186/s12877-017-0621-2
https://doi.org/10.1002/pds.2116
https://doi.org/10.1093/gerona/glt192
https://doi.org/10.1517/14740338.2013.827660
https://doi.org/10.1186/1471-2458-6-224
https://doi.org/10.1016/j.jbmt.2021.07.009
https://doi.org/10.1590/S0034-89102004000200012
https://doi.org/10.1590/S0034-89102004000200012
https://doi.org/10.1186/s12955-019-1191-0
https://doi.org/10.1186/s12875-015-0284-z
https://doi.org/10.1016/j.archger.2014.09.006
https://doi.org/10.1186/1471-2458-14-333
https://doi.org/10.1186/s13063-017-1956-x
https://doi.org/10.1016/j.schres.2018.07.033

Viegas et al.

adults—a systematic review. J Aging Phys Act. (2019) 27:929-44. doi: 10.1123/
japa.2018-0343

16. Lachman ME, Lipsitz L, Lubben ], Castaneda-Sceppa C, Jette AM. When adults
Don't exercise: Behavioral strategies to increase physical activity in sedentary middle-
aged and older adults. Innov Aging. (2018) 2:igy007. doi: 10.1093/geroni/igy007

17. Midéo L, Giardini A, Menditto E, Kardas P, Costa E. Polypharmacy prevalence
among older adults based on the survey of health, ageing and retirement in Europe. Arch
Gerontol Geriatr. (2018) 78:213-20. doi: 10.1016/j.archger.2018.06.018

18. Grzeskowiak LE, Gilbert AL, Morrison JL. Methodological challenges in using
routinely collected health data to investigate long-term effects of medication use
during pregnancy. Ther Adv Drug Saf. (2013) 4:27-37. doi: 10.1177/20420
98612470389

19. Lockery JE, Rigby J, Collyer TA, Stewart AC, Woods RL, McNeil JJ, et al.
Optimising medication data collection in a large-scale clinical trial. PLoS One. (2019)
14:¢0226868. doi: 10.1371/journal.pone.0226868

20. Ferreri SP, Hughes TD, Snyder ME. Medication therapy management: current
challenges. Integrat Pharmacy Res Pract. (2020) 9:71-81. doi: 10.2147/IPRP.S179628

21. Liddy C, Blazkho V, Mill K. Challenges of self-management when living with

multiple chronic conditions: systematic review of the qualitative literature. Can Fam
Physician. (2014) 60:1123-33.

Frontiers in Public Health

08

10.3389/fpubh.2023.1238842

22.Pepera G, Krinta K, Mpea C, Antoniou V, Peristeropoulos A, Dimitriadis Z.
Randomized controlled trial of group exercise intervention for fall risk factors reduction
in nursing home residents. Can ] Aging. (2023) 42:328-36. doi: 10.1017/
S0714980822000265

23.Zhang Q, Liu Y, Li D, Jia Y, Zhang W, Chen B, et al. Exercise intervention for the
risk of falls in older adults: a protocol for systematic review and meta-analysis. Medicine.
(2021) 100:24548. doi: 10.1097/MD.0000000000024548

24. Dautzenberg L, Beglinger S, Tsokani S, Zevgiti S, Raijmann R, Rodondi N, et al.
Interventions for preventing falls and fall-related fractures in community-dwelling older
adults: a systematic review and network meta-analysis. ] Am Geriatr Soc. (2021)
69:2973-84. doi: 10.1111/jgs.17375

25. Seppala LJ, Kamkar N, van Poelgeest EP, Thomsen K, Daams JG, Ryg J, et al.
Medication reviews and deprescribing as a single intervention in falls prevention: a
systematic review and meta-analysis. Age Ageing. (2022) 51:afac191. doi: 10.1093/ageing/
afac191

26. Pound P, Britten N, Morgan M, Yardley L, Pope C, Daker-White G, et al. Resisting
medicines: a synthesis of qualitative studies of medicine taking. Soc Sci Med. (2005)
61:133-55. doi: 10.1016/j.socscimed.2004.11.063

27. O'Mahony D, O'Sullivan D, Byrne S, O'Connor MN, Ryan C, Gallagher P. STOPP/
START criteria for potentially inappropriate prescribing in older people: version 2. Age
Ageing. (2015) 44:213-8. doi: 10.1093/ageing/aful45

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1238842
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1123/japa.2018-0343
https://doi.org/10.1123/japa.2018-0343
https://doi.org/10.1093/geroni/igy007
https://doi.org/10.1016/j.archger.2018.06.018
https://doi.org/10.1177/2042098612470389
https://doi.org/10.1177/2042098612470389
https://doi.org/10.1371/journal.pone.0226868
https://doi.org/10.2147/IPRP.S179628
https://doi.org/10.1017/S0714980822000265
https://doi.org/10.1017/S0714980822000265
https://doi.org/10.1097/MD.0000000000024548
https://doi.org/10.1111/jgs.17375
https://doi.org/10.1093/ageing/afac191
https://doi.org/10.1093/ageing/afac191
https://doi.org/10.1016/j.socscimed.2004.11.063
https://doi.org/10.1093/ageing/afu145

	Relationship of the SITLESS intervention on medication use in community-dwelling older adults: an exploratory study
	1. Introduction
	2. Materials and methods
	2.1. Participants
	2.2. Data collection
	2.3. Statistical analysis

	3. Results
	4. Discussion
	5. Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

