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Objectives: Acetylsalicylic acid (aspirin) is commonly used with various indications, especially in the elderly pop-
ulation. This study aims to evaluate the prevalence of polypharmacy and aspirin use in patients aged >80 years.

Methods: The ASSOS trial is a cross-sectional, national registry study. This nonrandomized study was con-
ducted by 30 cardiologists in 14 cities on the elderly (over the age of 80 years) who used aspirin (80-325 mg).
Polypharmacy is described as an intake of five or more medicines daily.

Results: A total of 309 patients were included in the study, and 146 (47.2%) of them were females. Aspirin
treatment for primary prevention (PP) was reported to be given to 101 (32.7%) patients, and polypharmacy
was detected in 198 (64.1%) patients. Major gastrointestinal bleeding was reported in 7 (3.5%) patients in the
polypharmacy group and 0 (0.0%) patients in the without polypharmacy group (p=0.043). Minor bleeding
was reported in 58 (29.3%) patients in the polypharmacy group and in 8 (7.2%) patients in the group without
polypharmacy (p<0.001).

Conclusion: Aspirin was reported to be used commonly among patients aged >80 years for PP although the
current guidelines do not recommend aspirin for PP in Turkey. Polypharmacy is still critical in the very elderly
population and should be carefully considered in terms of complications.
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INTRODUCTION

Today, average life expectancy has increased with the prevention and/or early detection of
diseases. In accordance with the increase in the elderly population, an increase was also re-
ported in the prevalence of chronic diseases and the medication taken by the elderly for the
treatment of these diseases.”? Ninety percent of elderly patients aged =65 years have at least
one chronic disease.”
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Polypharmacy is the concurrent use of many different med-
icines." The definition of polypharmacy varies between the
concomitant use of 2 or more and 5 or more medications.
However, most of the studies regard polypharmacy as the
simultaneous use of more than 5 or more medicines. The
need for long-term drug use due to chronic diseases results
in concurrent use of some medicines, and unwanted side
effects occur easily with both drug-drug interactions.!

Cardiovascular (CV) diseases are very common in the elder-
ly population, and many of these patients use acetylsalicyl-
ic acid (aspirin).”! Studies have shown that CV risk doubles
for each decade of life independently of the traditional risk
factors. In CV diseases, aspirin use in secondary prevention
(SP) is uncontroversial; however, it is still being prescribed
for primary prevention (PP) although current guidelines
do not suggest it. There is no consensus regarding who is
supposed to be on aspirin treatment.® American College
of Cardiology/American Heart Association (ACC/AHA) 2019
guideline on the PP of CV disease does not recommend the
use of aspirin for PP in adults aged 70 years and over be-
cause the risk for major bleeding is higher than the poten-
tial benefits of reducing CV events.

This study aimed to evaluate the prevalence of polyphar-
macy and aspirin use in patients aged >80 years.

METHOD

The present study was conducted with data derived from
the project entitled “The Appropriateness of Aspirin Use in
Medical Outpatients: A Multicenter, Observational Study
(ASSOS)." ASSOS trial is a national, multicentered trial in-
vestigating indications for aspirin use, appropriate use,
and prescribing patterns of aspirin in Turkey.” This trial is
a nonrandomized, cross-sectional, national registry study
conducted with 5007 patients living in 7 geographical re-
gions of Turkey and performed by 30 cardiologists from 14
different cities. The data were assembled from consecu-
tive patients who had been prescribed aspirin during their
regular visits to the outpatient cardiology clinics between
March 1, 2018, and June 31, 2018, and they were included
in the study disregarding the indications for aspirin use. No
diagnostic or treatment procedure was obligatory in the
study.

The indications for aspirin use were evaluated in accor-
dance with the 2016 European Society of Cardiology (ESC)
guideline, 2016 United States Preventative Services Task
Force (USPSTF) guideline, and 2019 ACC/AHA guideline on
the PP of CV disease guideline 101"

In the present study, the patients aged >80 years on aspi-

rin therapy were evaluated in terms of sociodemographic
factors such as age, gender, place of residence, level of
education, clinical characteristics, CV risks factors, and their
medications regarding gastrointestinal (Gl) side effects and
bleeding complications. The initial dose determined by the
clinicians, the duration, and the reason for aspirin use were
evaluated. Polypharmacy was determined according to
how many different drugs the patients take per day, and a
daily drug intake of 5 and over was considered polyphar-
macy.”

The risk for bleeding was determined by the HAS-BLED
[hypertension (HT), abnormal renal/liver function, stroke,
bleeding history or anemia, labile international normal-
ized ratio, elderly (=65 years), drugs (aspirin, nonsteroidal
anti-inflammatory drugs (NSAIDs)] score and other clinical
parameters.'? Major bleeding was defined as any bleeding
(major Gl bleeding, intracranial hemorrhage, etc.) that re-
quired a hospital stay, and minor bleedings included gin-
gival bleeding, nose bleeding, ecchymosis, and hematuria.

Statistical analysis was made using the computer software
Statistical Package for Social Sciences (IBM SPSS Statistics
for Windows, Version 21.0 software, IBM Corp., Armonk,
New York, USA). Normal distribution analysis was per-
formed using the Kolmogorov-Smirnov test. The data were
expressed as frequency, percentage, mean, median, stan-
dard deviation, and 25"-75" percentiles. The Mann-Whit-
ney U test was used for comparing quantitative variables
without normal distribution, and Student’s t-test was used
for comparing the means between two groups with normal
distribution. Pearson’s Chi-squared analysis was performed
for categorical variables. A value of p<0.05 was considered
statistically significant.

RESULTS

Of 309 patients who were over 80 years of age, 146 (47.3%)
were females and 198 (64.1%) were reported to have poly-
pharmacy. Sociodemographic and clinical characteristics
of patients according to polypharmacy status were sum-
marized in Table 1.

Aspirin treatment for PP was reported to be given to 101
(32.7%) patients aged 80 years and over. Aspirin use for SP
was found to be higher in the polypharmacy group when
compared with the group without polypharmacy [146
(73.8%) vs 62 (55.9%), p=0.001]. Aspirin use according to
polypharmacy status was summarized in Table 2.

Dyspepsia complaints in patients aged >80 years were
higher in the polypharmacy group than in the group with-
out polypharmacy [76 (38.4%) vs 28 (25.2%), p=0.019].



The Anatolian Journal of Family Medicine

81

Table 1. Sociodemographic and clinical characteristics of patients according to polypharmacy status

Polypharmacy p
Absent (n=111) Present (n=198)
Age (years) 82.0+3.0 83.0+4.0 0.584*
Gender
Female 41 (36.9) 105 (53.0) 0.007f
Male 70 (63.1) 93 (47.0)
Educational status
llliterate 32 (28.8) 96 (48.5) 0.001*
Primary school 53 (47.7) 76 (38.4)
Middle school 13(11.8) 11 (5.5)
High school 11(9.9) 12 (6.1)
University 2(1.8) 3(1.5)
Place of residence
Rural 26 (23.4) 65 (32.8) 0.082f
Urban 85 (76.6) 133 (67.2)
Current smoker 50 (45.0) 81 (40.9) 0.480"
Alcohol use 8(7.2) 9 (4.5) 0.3251
BMI (kg/m?) 25.7 (24.1-29.0) 26.5 (24.4-29.3) 0.488*
Systolic blood pressure (mmHg) 130.0 (120.0-140.0) 130.0 (120.0-140.0) 0.723%
Diastolic blood pressure (mmHg) 80.0 (70.0-80.0) 78.0 (70.0-80.0) 0.013*
Heart rate (bpm) 71.0 (66.0-82.0) 75.0 (68.0-82.0) 0.345*
Comorbidity§
Atrial fibrillation 16 (14.4) 26 (13.1) 0.7521
Heart failure 13(11.7) 48 (24.2) 0.008"
HT 80 (72.1) 178 (89.9) <0.001*
Diabetes mellitus 8(7.2) 62 (31.3) <0.001*
Chronic renal failure 5(4.5) 29 (14.6) 0.006"
Hyperlipidemia 27 (24.3) 98 (49.5) <0.001*
COPD 6 (5.4) 36 (18.2) 0.002f
Prior MI 19(17.1) 82 (41.4) <0.001*
Coronary artery disease 52 (46.8) 136 (68.7) <0.001*
Prior CABG surgery 25 (22.5) 40 (20.2) 0.631*
Prior PCI 10 (9.0) 73 (36.9) <0.001*
Lower extremity PAD 6 (5.4) 4(2.0) 0.103f
Upper extremity PAD 0(0.0) 1(0.5) 0.641"
Carotid artery disease 4(3.6) 14 (7.1) 0.212f
Prior CVE 11(9.9) 24 (12.1) 0.556"
Prior pace-maker implantation 4(3.6) 3(1.5) 0.213*
Bioprosthetic valve replacement 0(0.0) 0(0.0) -
Mechanical valve replacement 1(0.9) 0(0.0) 0.359"
Liver dysfunction 0(0.0) 3(1.5) 0.2621

BMI: Body mass index; bpm: Beats per minute; CABG: Coronary artery bypass graft; COPD: Chronic obstructive pulmonary disease; CVE: Cerebrovascular
event; HT: Hypertension; MI: Myocardial infarction; PAD: Peripheral artery disease; PCl: Percutaneous coronary intervention.

Data are presented as n (%), meantstandard deviation and median (25th-75th percentiles).
*Student t-test, 'Pearson’s Chi-squared test., ‘Mann Whitney U test.

§There may be more than one disease.
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Table 2. Aspirin use according to polypharmacy status

Polypharmacy p

Absent (n=111)

Present (n=198)

Aspirin dosage
80-100 mg 99.0 (89.2)
150 mg 11.0 (9.9)
300 mg 1.0 (0.9)
Duration of aspirin use (months) 23.0(7.0-72.0)
Prevention
Primary prevention 49.0 (44.1)
Secondary prevention 62.0 (55.9)
Physician administering aspirin
Cardiology 82.0(73.9)
Neurology 13.0(11.7)
Internal medicine 4.0 (3.6)
Cardiovascular surgery 3.0(2.7)
Family physician 6.0 (5.4)
Patient preference 2.0(1.8)
Others 1.0 (0.9)

178.0 (89.9)
14.0(7.1)
6.0 (3.0)
48.0 (12.0-120.0)

0.344*

0.0197
52.0 (26.3) 0.001*
146.0 (73.7)

164.0 (82.8)
16.0 (8.1)
14.0 (7.1)
2.0(1.0)
2.0(1.0)

0(0.0)
0(0.0)

( 0.061*
(

Data are presented as n (%) and median (25th-75th percentiles).
*Pearson’s Chi-squared test, ‘TMann-Whitney U test.

HAS-BLED scores were higher in the polypharmacy group
when compared with the group without polypharmacy
[3.0 (2.0-3.0) vs 2.0 (1.0-2.0), p<0.001]. The frequency of
major Gl bleeding [7 (3.5%) vs 0 (0.0%), p=0.043] and mi-
nor bleeding [58 (29.3%) vs 8 (7.2%), p<0.001] were found
to be higher in the polypharmacy group than in the group
without polypharmacy.

The use of the following medications was found to be
significantly higher in polypharmacy group than in the
group without polypharmacy according to angiotensin-
converting-enzyme inhibitors [88 (44.4%) vs 18 (16.2%),
p<0.001], angiotensin receptor blockers [74 (37.4%) vs
29 (26.1%), p=0.044], beta blockers [146 (73.7%) vs 43
(38.7%), p<0.001], mineralocorticoid receptor antago-
nists [17 (8.6%) vs 0 (0.0%), p=0.001], statins [81 (40.9%)
vs 15 (13.5%), p<0.001], furosemide [51 (25.8%) vs 10
(9.0%), p<0.001], hydrochlorothiazide [57 (28.8%) vs 16
(14.4%), p=0.004], isosorbide mononitrate [28 (14.1%) vs
1 (0.9%), p<0.001], and NSAIDs [37 (18.7%) vs 11 (9.9%),
p=0.041]. Moreover, the use of proton pump inhibitors
(PPIs) [95 (48.0%) vs 23 (20.7%), p<0.001] and H2 receptor
blockers [9 (4.5%) vs 0 (0.0%), p=0.017] was found to be
higher in polypharmacy group than in the group without
polypharmacy.

DISCUSSION

In this study, ASSOS Study data were used to evaluate as-
pirin and polypharmacy in patients aged >80 years. Aspi-
rin treatment for PP was reported to be given to 32.6% of
patients aged 80 years and over, and polypharmacy was
detected at a prevalence of 64.0%. Females in the poly-
pharmacy group have a higher frequency than the non-
polypharmacy group. In addition, CV risk factors (such
as diabetes mellitus, HT, and hyperlipidemia), coronary
artery disease, and heart failure were more prevalent in
the polypharmacy group than in the group without poly-
pharmacy. The prevalence of major and minor bleeding
was found to be significantly higher in the polypharmacy
group than in the group without polypharmacy. However,
the study results are contradictory for aspirin use in PP.
In the ESC guidelines, aspirin is not recommended to be
used for PP in individuals without clinically manifest CV
disease. The USPSTF guideline recommends using low-
dose aspirin in individuals between the ages of 40 and 70
years who are at a higher risk of CV disease events but
not at high risk of bleeding."*'" It should not be routinely
recommended for aspirin therapy for individuals aged
>70 years. Due to these recommendations, clinicians
can prescribe aspirin even to patients without a known
CV disease according to their own experiences. Being a
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frequently used and easily accessible drug, aspirin is con-
sidered to be harmless. However, the risk of bleeding in-
creases with age, and major extracranial bleeding doubles
each decade independent of aspirin use."® Therefore, it is
vital to be aware of the harm-benefit balance. In the Ef-
fect of Aspirin on Cardiovascular Events and Bleeding in
the Healthy Elderly (ASPREE) Trial, low-dose (80-100 mg)
aspirin was shown not to reduce the CV risks in healthy
adults aged 70 years and over, and it also critically in-
creased major bleeding events.!" In the subanalysis of the
ASPREE study, aspirin was reported to increase the risk of
bleeding by nearly 60% in individuals aged 70 years and
over. In our study, the frequency of major Gl bleeding and
minor bleeding were found to be higher in the polyphar-
macy group than in the group without polypharmacy.

Studies show an increase in the prevalence of prescriptions
as age increases.' In a study by Husson et al,, the preva-
lence of four or more drug use among individuals aged 60
years and over was 29.9%, Niclés et al. reported the preva-
lence of polypharmacy as 15.5%.1'>'® In a study conducted
in Turkey by Savran and Asci, the prevalence of five or more
drug use among patients staying in nursing homes was
39.3%. Taskin Sayir et al. found the prevalence of three or
more drugs usage to be 91% in patients aged 65 years and
over.*'" Arslan et al. reported that the prevalence of five or
more drug use was 17.3% in their study conducted among
1944 nursing home residents in 23 provinces in Turkey, and
CV system drugs were found to be the most used drugs in
the study.'® In our study, 64% of all individuals aged >80
years took a total of five drugs daily.

Studies show a higher prevalence of polypharmacy in fe-
males.'"! In a study, females aged 65 years and over had
the highest incidence of multiple drug use, and 1 in every
5 female patients used at least 5 medications." In a study
conducted among patients aged >65 years by Ozturk and
Ugras, polypharmacy was found to be higher and the fre-
quency of illiteracy lower in females than in males. In our
study, the prevalence of polypharmacy was reported to be
higher in both females and illiterates.

Polypharmacy-related Gl complaints and Gl bleedings
have been commonly reported in the literature.l'>-?"! |n
our study, dyspeptic complaints were significantly higher
in the polypharmacy group than in the group without
polypharmacy. In a study conducted in our country by
Discigil et al., the prevalence of PPl use was 26.1% among
the elderly living in nursing homes and 12.1% among
those who consulted a polyclinic.*" In our study, PPl use
was 48% in the polypharmacy group. In the subanalysis
of the ASPREE study and the recent well-conducted stud-
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ies, concomitant use of prophylactic PPI with aspirin and
oral anticoagulants has been shown not to reduce bleed-
ing'[22,23]

The limitation of the study was not specially designed to
evaluate very elderly patients; for that matter, the ratio-
nal use of aspirin and polypharmacy might not have been
thoroughly evaluated for general practice and might have
been overestimated considering the study results. A final
limitation is the exclusion of mental diseases such as Par-
kinson'’s, dementia, and Alzheimer’s from the study.

CONCLUSION

Our study results have shown that health professionals will
become more aware of patients and treatment manage-
ment, especially about PP for CV diseases. Polypharmacy
is a critical matter for patients of advanced age, and the
prevalence of polypharmacy in individuals =80 years of age
is 64%. Additionally, minor bleeding was reported in one
of every 4 patients >80 years of age with polypharmacy.
This study may affect the daily practice of aspirin use, poly-
pharmacy, and the approach to bleeding in people over 80
years of age.

Disclosures
Peer-review: Externally peer-reviewed.

Conflict of Interest: The authors have no conflicts of interest to
declare.

Funding: The authors declared that this study had received no
financial support.

Ethics Committee Approval: This study was performed with the
approval of the Mugla Sitki Kocman University School of Medi-
cine Ethics Committee (Approval date: March 1, 2018, and Ap-
proval number: 2018/09).

Authorship Contributions: Concept - K.M,, O.C., C.C,; Design
- 0O.B., M.B.; Supervision — O.B., M.B.; Materials - O.C., M.Y,, O.K,,
L.B., T.D., M.M.R., C.K,, V.D.; Data collection and/or processing -
C.C, KM, OK,, LB, TD., M.MR,, CK., V.D.; Analysis and/or inter-
pretation - K.M., O.C., C.C., O.B., M.B,; Literature search — K.M.,
0.C., C.C,, O.B., M.B.; Writing - K.M., O.C., C.C., O.B., M.B; Critical
review — O.B., M.B.

Acknowledgments: We extend our sincere thanks to Assoc.
Prof. Serkan Kahraman for his contribution to statistical analysis.
We extend our gratitude to Altug Osken, Siileyman Cagan Efe,
Bugra Ozkan, Vahit Demir, Macit Kalcik, Biilent Ozlek, Eda Ozlek,
Sedat Kalkan, Siho Hidayet, Ozcan Orscelik, Aysel Gokcek, Emine
Altuntas, Tuncay Kinig, Emrah Kucuk, Abdullah Orhan Demirtas,
Ramazan Asoglu, Zafer Kucuksu, Onur Aslan, Yunus Celik, Gokay
Taylan, and Murat Civan for their contributions.



84

Memig Sancar et al., Aspirin and Polypharmacy in Patients Aged > 80 Years / doi: 10.5505/anatoljfm.2022.26566

REFERENCES

1.

10.

McNeil JJ, Wolfe R, Woods RL, Tonkin AM, Donnan GA, Nelson
MR, et al; ASPREE Investigator Group. Effect of aspirin on car-
diovascular events and bleeding in the healthy elderly. N Engl
J Med 2018;379(16):1509-18. [CrossRef]

Kirchmayer U, Mayer F, Basso M, De Cristofaro R, Mores N,
Cappai G, et al. Polypharmacy in the elderly: A population
based cross-sectional study in Lazio, Italy. Eur Geriatr Med
2016;7:484-7. [CrossRef]

Gulhan R. Rational drug use in elderly. Eur Arch Med Res
2013;29:99-105. [CrossRef]

Taskin Sayir C, Aslan Karaoglu S, Evcik Toprak D. Evaluation of
polypharmacy and complementary therapy use in patients
>=65 years, attending to Family Medicine Outpatient Clinic of
Sisli Etfal Training and Research Hospital. Turkiye Aile Hekim
Derg 2014;18(1):35-41. [CrossRef]

Mamun K, Lien CTC, Goh-Tan CYE, WST Ang. Polypharmacy
and inappropriate medication use in Singapore nursing
homes. Ann Acad Med Singap 2004;33(1):49-52.

Ackermann RJ, Meyer Von Bremen GB. Reducing polyphar-
macy in nursing home: an activist approach. J Am Board Fam
Pract 1995;8(3):195-205.

Savji N, Rockman CB, Skolnick AH, Guo Y, Adelman MA, RilesT,
et al. Association between advanced age and vascular disease
in different arterial territories: a population database of over
3.6 million subjects. J Am Coll Cardiol 2013;61(16):1736-43.
Arnett DK, Blumenthal RS, Albert MA, Buroker AB, Goldberger
ZD, Hahn HJ, et al. 2019 ACC/AHA guideline on the primary
prevention of cardiovascular disease: executive summary: a
report of the American College of Cardiology/American Heart
Association Task Force on clinical practice guidelines. Circula-
tion 2019;140(11):563-95.

Celik O, Cil C, Ozlek B, Ozlek E, Dogan V, Basaran O, et al. De-
sign and rationale for the ASSOS study: Appropriateness of
aspirin use in medical outpatients a multicenter and observa-
tional study. Anatol J Cardiol 2018;20:354-62. [CrossRef]

Piepoli MF, Hoes AW, Agewall S, Albus C, Brotons C, Catapa-
no AL, et al; ESC Scientific Document Group. 2016 European
guidelines on cardiovascular disease prevention in clinical
practice: the Sixth Joint Task Force of the European Society
of Cardiology and Other Societies on Cardiovascular Disease
Prevention in Clinical Practice (constituted by representa-
tives of 10 societies and by invited experts): developed with
the special contribution of the European Association for Car-

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

diovascular Prevention & Rehabilitation (EACPR). Eur Heart J
201 6}37(29):231 5-81. [CrossRef]

Bibbins-Domingo K; U.S. Preventive Services Task Force. Aspi-
rin use for the primary prevention of cardiovascular disease
and colorectal cancer: U.S. Preventive Services Task Force rec-
ommendation statement. Ann Intern Med 2016;164(12):836—
45, [CrossRef]

Shah RR, Pillai A, Omar A, Zhao J, Vishal Arora V, Kapoor D, et al.
Utility of the HAS-BLED score in risk stratifying patients on dual
antiplatelet therapy post 12 months after drug-eluting stent
placement. Catheterization Cardiovasc Interv 2017;89(4):E99-
E103. [CrossRef]

Saad M, Abdelaziz HK, Mehta JL. Aspirin for primary preven-
tion in the elderly. Aging 2019;11(17):6618-9. [CrossRef]

Azad N, Tierney M, Victor G, Kumar P. Adverse drug events in
the elderly population admitted to a tertiary care hospital. J
Healthc Manag 2002;47(5):295-305. [CrossRef]

Husson N, Watfa G, Laurain M, Perret-Guillaume C, Niemier J,
Miget P, et al. Characteristics of polimedicated (>4) elderly: a
survey in a community-dwellin population aged 60 years and
over. J Nutr Healh Aging 2014;18(1):87-91. [CrossRef]

Niclés G, Olivar T, Rodilla V. A cross-sectional evaluation of
the prevalence and detection of predictors of polypharmacy
amongst adult in Spain. Int J Pharm Pract 2018;26(3):242-9.
Savran M, Asci H. Evaluation of drug profiles in elderly living in
nursing homes: drug-drug interaction analysis. Med J Suley-
man Demirel Uni 2018:25(4):361-9.

Arslan S, Atalay A, Gokce Kutsal Y. Drug use in elderly. Turkish
J Geriatr 2000;3:56-60.

Lesage J. Polypharmacy in geriatric patients. Nurs Clin North
Am 1991;26(2):273-90. [CrossRef]

Ozturk Z, Ugras K. Drug use and polypharmacy in elderly pa-
tients. J Tepecik Educ Res Hosp 2017;27(1):103-8. [CrossRef]
Discigil G, Tekinc N, Anadol Z, Bozkaya AO. Polypharmacy
in nursing home and community-dwelling elderly. Turkish J
Geriatr 2006;9(3):117-21.

Mahady SE, Margolis KL, Chan A, Polekhina G, Woods RL, Wolfe
R, et al. Major Gl bleeding in older persons using aspirin: inci-
dence and risk factors in the ASPREE randomised controlled
trial. Gut 2021;70(4):717-24. [CrossRef]

Moayyedi P, Eikelboom JW, Bosch J, Connolly SJ, Dyal L,
Shestakovska O, et al; COMPASS Investigators. Pantoprazole
to prevent gastroduodenal events in patients receiving riva-
roxaban and/or aspirin in a randomized, double-blind, place-
bo-controlled trial. Gastroenterology 2019;157(2):403-12.e5.


https://doi.org/10.1056/NEJMoa1805819
https://doi.org/10.1016/j.eurger.2016.05.008
https://doi.org/10.5222/otd.supp2.2013.099
https://doi.org/10.2399/tahd.14.35220
https://doi.org/10.1016/j.jacc.2013.01.054
https://doi.org/10.14744/AnatolJCardiol.2018.47587
https://doi.org/10.1093/eurheartj/ehw106
https://doi.org/10.7326/M16-0577
https://doi.org/10.1002/ccd.26588
https://doi.org/10.18632/aging.102255
https://doi.org/10.1097/00115514-200209000-00005
https://doi.org/10.1007/s12603-013-0337-8
https://doi.org/10.1016/S0029-6465(22)00247-X
https://doi.org/10.5222/terh.2017.103
https://doi.org/10.1136/gutjnl-2020-321585



