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Search strings used in systematic review:
Concept 1 keywords:  
hospitalization OR hospitalisation OR hospital OR "secondary care" OR "hospital-admission" OR "hospital admission" OR admit OR "emergency admission" OR "acute care admission"
Concept 2 keywords:
"medication* error" OR "drug use error" OR "medication* related" OR "medicine* related" OR "drug related" OR "drug-induced problem" OR "medicine* related morbidity" OR "drug related morbidity" OR "drug related side effect" OR "drug-related side effect" OR "adverse reaction" OR "side effect of drug" OR "adverse-drug reaction" OR "drug toxicity" OR "adverse drug event" OR "adverse effect" OR "medication* adherence" OR "medication* non adherence" OR "medication* noncompliance"
Concept 3 keywords: 
incidence OR prevalence

Observational Designs Filter
Cohort OR compared OR groups OR "case control" OR multivariate

Embase:
1. 'hospitalization'/exp
2. (hospitalization OR hospitalisation OR hospital OR 'secondary care' OR 'hospital-admission' OR 'hospital admission' OR admit OR 'emergency admission' OR 'acute care admission'):ab,ti
3. #1 OR #2 
4. 'medication related problem'/exp
5. 'drug related problem'/exp
6. 'adverse drug reaction'/exp
7. 'medication error'/exp
8. 'medication compliance'/exp
9. ('medication* error' OR 'drug use error' OR 'medication* related' OR 'medicine* related' OR 'drug related' OR 'drug-induced problem' OR 'medicine* related morbidity' OR 'drug related morbidity' OR 'drug related side effect' OR 'drug-related side effect' OR 'adverse reaction' OR 'side effect of drug' OR 'adverse-drug reaction' OR 'drug toxicity' OR 'adverse drug event' OR 'adverse effect' OR 'medication* adherence' OR 'medication* non adherence' OR 'medication* noncompliance'):ab,ti
10. #4 OR #5 OR #6 OR #7 OR #8 OR #9
11. 'prevalence'/exp 
12. (incidence OR prevalence):ab,ti
13. #11 OR #12 
14. 'clinical article'/exp
15. 'controlled study'/exp
16. 'major clinical study'/exp 
17. 'prospective study'/exp
18. 'cohort analysis'/exp 
19. 'retrospective study'/exp
20. (cohort OR compared OR groups OR 'case control' OR multivariate):ab,ti
21. #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20
22. #3 AND #10 AND #13 AND #21
Results= 6818 with language (English) and year limitations 

Medline (Ovid):
1. exp HOSPITALIZATION/
2. (hospitalization or hospitalisation or hospital or "secondary care" or "hospital-admission" or "hospital admission" or admit or "emergency admission" or "acute care admission")ab,ti.
3. #1 OR #2
4. exp Medication Errors/
5. exp "Drug-Related Side Effects and Adverse Reactions"/
6. exp Medication Adherence/
7. ("medication* error" or "drug use error" or "medication* related" or "medicine* related" or "drug related" or "drug-induced problem" or "medicine* related morbidity" or "drug related morbidity" or "drug related side effect" or "drug-related side effect" or "adverse reaction" or "side effect of drug" or "adverse-drug reaction" or "drug toxicity" or "adverse drug event" or "adverse effect" or "medication* adherence" or "medication* non adherence" or "medication* noncompliance")ab,ti. 
8. #4 OR #5 OR #6 OR #7
9. exp PREVALENCE/
10.  incidence OR prevalence
11. #9 OR #10
12. exp Cohort Studies/
13. exp Case-Control Studies/
14. exp Comparative Study/
15. exp Prospective Studies/
16. exp retrospective Studies/ 
17. exp Risk Factors/
18. (cohort or compared or groups or "case control" or multivariate)ab,ti.
19. #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18
20. #3 AND #8 AND #11 AND #19

	


Results= 1758 with language and year limitations 
----------------------------------------------------------------------------------------------------------------
Web of Science:
	
	1. TS= (hospitalization OR hospitalisation OR hospital OR "secondary care" OR "hospital-admission" OR "hospital admission" OR admit OR "emergency admission" OR "acute care admission") 
2. TS= ("medication* error" OR "drug use error" OR "medication* related" OR "medicine* related" OR "drug related" OR "drug-induced problem" OR "medicine* related morbidity" OR "drug related morbidity" OR "drug related side effect" OR "drug-related side effect" OR "adverse reaction" OR "side effect of drug" OR "adverse-drug reaction" OR "drug toxicity" OR "adverse drug event" OR "adverse effect" OR "medication* adherence" OR "medication* non adherence" OR "medication* noncompliance") 
3. TS= (incidence OR prevalence) 
4. #1 AND #2 AND #3

Results= 3,472 with language and year limitations
----------------------------------------------------------------------------------------------------------


Scopus: 
1. TITLE-ABS (hospitalization OR hospitalisation OR hospital OR "secondary care" OR "hospital-admission" OR "hospital admission" OR admit OR "emergency admission" OR "acute care admission") 
2. TITLE-ABS ("medication* error" OR "drug use error" OR "medication* related" OR "medicine* related" OR "drug related" OR "drug-induced problem" OR "medicine* related morbidity" OR "drug related morbidity" OR "drug related side effect" OR "drug-related side effect" OR "adverse reaction" OR "side effect of drug" OR "adverse-drug reaction" OR "drug toxicity" OR "adverse drug event" OR "adverse effect" OR "medication* adherence" OR "medication* non adherence" OR "medication* noncompliance") 
3. TITLE-ABS (incidence OR prevalence)  
4. #1 AND #2 AND #3 

Results = 3,374  with language and year limitations 
----------------------------------------------------------------------------------------------------------------
CINAHL:
1. (MH "Hospitalization+") 
2. TI (hospitalization OR hospitalisation OR hospital OR "secondary care" OR "hospital-admission" OR "hospital admission" OR admit OR "emergency admission" OR "acute care admission")
3. AB (hospitalization OR hospitalisation OR hospital OR "secondary care" OR "hospital-admission" OR "hospital admission" OR admit OR "emergency admission" OR "acute care admission")  
4. S1 OR S2 OR S3
5. (MH "Adverse Drug Event+")  
6. (MH "Medication Errors+")  
7. (MH "Medication Compliance")  
8. TI ("medication* error" OR "drug use error" OR "medication* related" OR "medicine* related" OR "drug related" OR "drug-induced problem" OR "medicine* related morbidity" OR "drug related morbidity" OR "drug related side effect" OR "drug-related side effect" OR "adverse reaction" OR "side effect of drug" OR "adverse-drug reaction" OR "drug toxicity" OR "adverse drug event" OR "adverse effect" OR "medication* adherence" OR "medication* non adherence" OR "medication* noncompliance")  
9. AB ("medication* error" OR "drug use error" OR "medication* related" OR "medicine* related" OR "drug related" OR "drug-induced problem" OR "medicine* related morbidity" OR "drug related morbidity" OR "drug related side effect" OR "drug-related side effect" OR "adverse reaction" OR "side effect of drug" OR "adverse-drug reaction" OR "drug toxicity" OR "adverse drug event" OR "adverse effect" OR "medication* adherence" OR "medication* non adherence" OR "medication* noncompliance")  
10. S5 OR S6 OR S7 OR S8 OR S9  
11. (MH "Prevalence")  
12. TI (incidence OR prevalence)  
13. AB (incidence OR prevalence)  
14. S11 OR S12 OR S13  
15. (MH "Prospective Studies+")  
16. (MH "Retrospective Design")  
17. (MH "Case Control Studies+")  
18. TI (cohort OR compared OR groups OR "case control" OR multivariate)  
19. AB (cohort OR compared OR groups OR "case control" OR multivariate)  
20. S15 OR S16 OR S17 OR S18 OR S19  
21. S4 AND S10 AND S14 AND S20  

Results= 724 with language and year limitations 
----------------------------------------------------------------------------------------------------------------
PsycINFO:
1. DE "Hospitalization" OR DE "Commitment (Psychiatric)" OR DE "Hospital Admission" OR DE "Hospital Discharge" OR DE "Psychiatric Hospitalization"  
2. TI (hospitalization OR hospitalisation OR hospital OR "secondary care" OR "hospital-admission" OR "hospital admission" OR admit OR "emergency admission" OR "acute care admission")  
3. AB (hospitalization OR hospitalisation OR hospital OR "secondary care" OR "hospital-admission" OR "hospital admission" OR admit OR "emergency admission" OR "acute care admission")  
4. S1 OR S2 OR S3  
5. DE "Side Effects (Drug)" OR DE "Drug Addiction" OR DE "Drug Allergies" OR DE "Drug Dependency" OR DE "Drug Sensitivity"  
6. DE "Treatment Compliance"  
7. TI ("medication* error" OR "drug use error" OR "medication* related" OR "medicine* related" OR "drug related" OR "drug-induced problem" OR "medicine* related morbidity" OR "drug related morbidity" OR "drug related side effect" OR "drug-related side effect" OR "adverse reaction" OR "side effect of drug" OR "adverse-drug reaction" OR "drug toxicity" OR "adverse drug event" OR "adverse effect" OR "medication* adherence" OR "medication* non adherence" OR "medication* noncompliance")  
8. AB ("medication* error" OR "drug use error" OR "medication* related" OR "medicine* related" OR "drug related" OR "drug-induced problem" OR "medicine* related morbidity" OR "drug related morbidity" OR "drug related side effect" OR "drug-related side effect" OR "adverse reaction" OR "side effect of drug" OR "adverse-drug reaction" OR "drug toxicity" OR "adverse drug event" OR "adverse effect" OR "medication* adherence" OR "medication* non adherence" OR "medication* noncompliance")  
9. S5 OR S6 OR S7 OR S8  
10. TI (incidence OR prevalence)  
11. AB (incidence OR prevalence)  
12. S10 OR S11
13. DE "Prospective Studies" OR DE "Retrospective Studies"  
14. TI (cohort OR compared OR groups OR "case control" OR multivariate)  
15. AB (cohort OR compared OR groups OR "case control" OR multivariate)  
16. S13 OR S14 OR S15  
17. S4 AND S9 AND S12 AND S16  

Results= 236 with language and year limitations.
----------------------------------------------------------------------------------------------------------------
Cochrane:
1. [mh “hospitalization]
2. (hospitalization OR hospitalisation OR hospital OR "secondary care" OR "hospital-admission" OR "hospital admission" OR admit OR "emergency admission" OR "acute care admission"):ti,ab,kw
3. #1 OR #2
4. [mh “medication errors]
5. [mh “Drug-Related Side Effects and Adverse Reactions]
6. [mh “medication adherence]
7. ("medication* error" OR "drug use error" OR "medication* related" OR "medicine* related" OR "drug related" OR "drug-induced problem" OR "medicine* related morbidity" OR "drug related morbidity" OR "drug related side effect" OR "drug-related side effect" OR "adverse reaction" OR "side effect of drug" OR "adverse-drug reaction" OR "drug toxicity" OR "adverse drug event" OR "adverse effect" OR "medication* adherence" OR "medication* non adherence" OR "medication* noncompliance"):ti,ab,kw
8. #4 OR #5 OR #6 OR #7
9. [mh “prevalence]
10. (incidence OR prevalence):ti,ab,kw
11. #9 OR #10
12. [mh “cohort studies]
13. [mh “case-control studies]
14. [mh “comparative study]
15. [mh “prospective studies]
16. [mh “retrospective studies]
17. [mh “risk factors]
18. cohort OR compared OR groups OR "case control" OR multivariate
19. #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18
20. #3 AND #8 AND #11 AND #19

Results= 237 reviews with year limitation.

Global health
1. title:(hospitalization OR hospitalisation OR hospital OR "secondary care" OR "hospital-admission" OR "hospital admission" OR admit OR "emergency admission" OR "acute care admission")
2. ab:(hospitalization OR hospitalisation OR hospital OR "secondary care" OR "hospital-admission" OR "hospital admission" OR admit OR "emergency admission" OR "acute care admission")
3. #1 OR #2
4. title:("medication error" OR "drug use error" OR "medication related" OR "medicine related" OR "drug related" OR "drug-induced problem" OR "medicine related morbidity" OR "drug related morbidity" OR "drug related side effect" OR "drug-related side effect" OR "adverse reaction" OR "side effect of drug" OR "adverse-drug reaction" OR "drug toxicity" OR "adverse drug event" OR "adverse effect" OR "medication adherence" OR "medication non adherence" OR "medication noncompliance") 
5. ab:( "medication error" OR "drug use error" OR "medication related" OR "medicine related" OR "drug related" OR "drug-induced problem" OR "medicine related morbidity" OR "drug related morbidity" OR "drug related side effect" OR "drug-related side effect" OR "adverse reaction" OR "side effect of drug" OR "adverse-drug reaction" OR "drug toxicity" OR "adverse drug event" OR "adverse effect" OR "medication adherence" OR "medication non adherence" OR "medication noncompliance")
6. #4 OR #5 
7. title:(incidence OR prevalence)
8. ab:( incidence OR prevalence)
9. #7 OR #8 
10. #3 AND #6 AND #9

Results= 714 with language and year limitat

Expanded study, participant and outcome characteristics
Study characteristics 
The majority of studies were cross-sectional (n=33) [1-33], followed by cohort (n=12) [34-45], case-control (n=3) [46-48], and pilot studies (n=2) [49, 50]. Study sample size ranged from 100 to 60,263 participants (Table 1). Seventeen studies were published between 2000–2009 [49, 35, 37, 39, 43-45, 47, 48, 2, 20, 23, 24, 27-29, 33], 22 between 2010–2020 [50, 38, 41, 42, 46, 1, 3, 4, 6, 9, 10, 12, 14, 15, 18, 19, 21, 25, 26, 30-32], and 11 since 2021 [34, 36, 40, 5, 7, 8, 11, 13, 16, 17, 22]. Geographically, 30 studies (63%) were conducted in Europe [6, 2, 1, 29, 43, 39, 33, 31, 28, 26, 24, 48, 23, 20, 47, 38, 25, 46, 49, 37, 9, 45, 15, 14, 50, 22, 7, 17, 40, 13]. The remainder were undertaken in Africa (n=5) [4, 21, 34, 5, 8], South-east Asia (n=3) [30, 10, 36], Western Pacific (n=4) [18, 12, 16, 11], North America (n=3) [42, 41, 32], South America (n=1) [3] or the Eastern Mediterranean region (n=1) [27].Three studies did not report their geographical location [35, 44, 19]. 

Participant characteristics
Most studies recruited an adult population. Seventeen studies recruited adults of any age [44, 28, 27, 43, 48, 18, 14, 13, 21, 22, 39, 38, 34, 1, 2, 49, 10], 29 studies recruited specific age categories: >18 years (n=13) [4, 5, 35, 8, 46, 11, 45, 15, 47, 16, 19, 20, 32], >65 years (n=12) [6, 7, 12, 40-42, 17, 23, 24, 26, 31, 33], >60 years (n=1) [36], 45–64 years (n=1) [50] . Two studies compared participants aged ≥65 versus <65 years [25, 9], . The age range was not clearly reported in four studies [3, 37, 29, 30]. Two studies recruited participants younger than 15 years as adults [27, 34] and age 15 in two studies [39, 2]). These four studies were included in the review because the majority of participants were ≥16 years (an inclusion criterion for this review).

Outcome characteristics
Most (n=35) studies defined medication-related problem as an ADR, as per the WHO definition [6, 35, 4, 3, 2, 1, 44, 43, 39, 33, 28, 27, 19, 26, 24, 48, 23, 21, 20, 42, 25, 49, 37, 9, 45, 12, 14, 50, 34, 13, 16, 7, 5, 22, 11], nine as a drug-related problem [29, 41, 31, 30, 47, 15, 36, 40, 8], and six as an ADE [32, 38, 10, 46, 18, 17]. None of the included studies defined medication-related problem as medication non-adherence.



Supplemental table 1. The reported association between study group and age.
	
	Bivariate analysis 
	Multivariate regression

	Author (year)
	Test 
	P-value
	Crude odds 
ratio (95% Cl) 
	P-value
	Adjusted odds ratio (95% CI) 
	P-value
	Independent variables assessed 

	Adedapo, 2021
	NR
	NR
	Aged < 64 (Reference)

Aged ≥ 65 
1.34 (0.73-2.5)
	NSS
	Aged < 64 (Reference)

Aged ≥ 65 
1.33 (0.5-3.52)
	NSS
	Gender, educational level, income, alcohol intake, cigarette smoking, fixed-dose combination, duration of hospital stays, number of drugs used a month before admission, number of drugs used on admission, CCI score

	Ahern, 2014 
	Student- t test 
	<0.05
	NR
	NR
	NR
	NR
	NR

	Alexopoulou, 2008 
	Student- t test
 
	<0.05
	NR
	NR
	NR
	NSS
	Number of drugs

	Alvarez, 2013
	Student t test 
	NSS
	NR
	NR
	NR
	NR
	NR

	Angamo, 2017 
	Mann-Whitney tests 
	NSS
	NR
	NR
	NR
	NR
	NR

	Asio et al., 2023 
	NR
	NR
	Mean age
1.01 (0.99–1.03)**
	NSS
	Mean age
1.00 (0.98–1.03)**
	NSS
	Gender, HIV and antiretroviral therapy, antituberculosis therapy, self-medication, history of drug allergies, comorbidity score and number of drugs

	Brvar , 2009 
	Pearson's correlation was used to correlate age in continuous age variable.

	NR
	NR
	NR
	NR
	<0.05
	Gender, number of drugs, number of diagnoses, renal failure, liver failure, alcohol abuse, death

	Cabré , 2018
	For mean age Student- t test 
For >85 years Chi-square test or Fisher’s exact test.

	NSS

For >85 years <0.05

	1. Mean age:
1 (0.98–1.03)

2.Aged >85 years:
 0.98 (0.74–1.31)
	NSS
	Not reported
	NSS
	Gender, previous falls, number of drugs pre-admission, sedatives, antidepressants, PIM-Beer’s list, MNA < 23.5, GFR- MDRD.

	Cahir et al., 2023 
	NR
	NR
	1. Mean age:
0.97 (0.95, 0.99)**

2. Aged >85 years:
0.74 (0.55, 1.00)
	1. <0.05


2. NS
	1. Mean age:
0.96 (0.94, 0.98)**

2.Aged >85 years:
NA
	1.<0.05
	Gender, functional ability (geriatric syndromes), falls history, comorbidity, polypharmacy, types of medication on admission, and self-medication use.

	Dechanont, 2021
	Chi‐square test 

	<0.05
	NR
	NR
	Age 60–69 Y:
(Reference)

70–79 Y: 
1.92 (1.06–3.47)

≥80 Y: 
0.68 (0.25–1.86)
	



<0.05
	Gender, family, number of prescribed medications, hospital dispensed medications, drug store dispensed medications, starting new drugs within 1 week, and starting new drugs within 1 month. 


	Fattinger, 2000 
	Mann–Whitney U test

	NSS
	NR
	NR
	NR
	NR
	NR

	Gebremariam et al., 2024
	NR
	NR
	1.02 (1.01-1.03)**
	<0.05
	0.99 (0.98-1.02)**
	NSS
	Marital status, uncorrected visual impairment, uncorrected mobility impairment, renal impairment, chronic disease, history of traditional medication use, history of hospitalisation, number of medication used before admission and duration for medication used before admission 

	Giardina, 2018 
	Mann–Whitney U test
	NSS
	Aged ≥ 85 years:
1.08 (0.83–1.42)
	NSS
	Aged ≥ 85 years:
 0.95 (0.72–1.25)
	 NSS
	Gender, number of drugs taken, and CCI score 

	Hopf, 2008
	Mann–Whitney U test
	NSS
	NR
	NR
	NR
	NR
	NR

	Jolivot, 2016 
	Mann–Whitney U test
	NSS
	NR
	NR
	NR
	NR
	NR

	Karuppannan, 2013 
	Chi‐square test 

	<0.05
	NR
	NR
	NR
	NR
	NR

	Komagamine, 2024
	NR
	NR
	Aged ≥ 65 years:
3.20 (2.18-4.69)
	<0.05
	Aged ≥ 65 years:
2.00 (1.34-3.00)
	<0.05
	Gender, ambulance use, CCI score, chronic kidney disease and polypharmacy

	Komagamine, 2019 
	NR
	NR
	Aged ≥ 65 years:
1.48 (0.95 to 2.30)
	NSS
	Aged ≥ 65 years:
0.96 (0.60 to 1.54)
	NSS
	 Gender, Polypharmacy

	Kongkaew, 2013 
	Chi2 test 

	 <0.05
	NR
	NR
	16–44Y:
(Reference)

45–64Y: 0.44 (0.32–0.62)

65–74Y: 0.47 (0.33–0.67)

75–84Y: 0.64 (0.46–0.89)

≥ 85Yr: 0.42 (0.29–0.62)
	<0.05
	Length of time since starting new drugs, number of prescription drugs, hospital site

	Lagnaoui, 2000 
	Kruskal-Wallis comparison 
	NSS
	NR
	NR
	NR
	NR
	NR

	Lavan , 2019
	Mann-Whitney U and Kruskal- Wallis tests 
	NSS
	NR
	NR
	NR
	NR
	NR

	Lea, 2019 
	Mann-Whitney test 
	NSS
	NR
	NR
	NR
	NR
	NR

	Leendertse, 2008 
	NR
	NR
	NR
	NR
	NR
	NR
	NR

	Li et al., 2021
	Mann–Whitney U test, 
	<0.01
	NR
	NR
	Median age:
1.04 (1.03–1.05)**
	<0.05
	Gender, number of medications

	Laroche 2023 
	Chi‐square test and tests of variance analysis,
	 <0.01 for age as a continuous and categorical variable
	NR
	NR
	NR
	NR
	NR

	Luttikhuis et al., 2022 
	NR
	NR
	Median age:
0.98 (0.94–1.03)**
	NSS
	Median age:
0.96 (0.92–1.01)**
	NSS
	Gender, education, nursing home resident (or not), geriatric (functional dependency, cognitive impairment and dementia), disease severity (CCI score), previous hospital admissions, arrival by ambulance and drug-related (number of medications, polypharmacy)

	Marcum,
2012b 
	NR
	NR
	 Aged ≥ 85 Y:
 1.0 (Reference)

65–74Y: 
0.91 (0.29–2.84)

75–84Y: 
0.84 (0.27–2.60)
	NSS
	NR
	NR
	NR

	Marcum, 2012a 
	Chi‐square test

	NSS
	NR
	NR
	1. Aged ≥ 85 Y: 
1.0 (Reference)

2. 65–74Y: 0.76 (0.33–1.74)

3. 75–84 Y: 0.62 (0.27–1.41)
	


2. 65–74 Y: NSS

3. 75–84 Y: NSS
	Primary independent variable: Polypharmacy
Control variables adjusted for sex, race, Hispanic, unmarried, comorbidity index*, non-exempt copayment status, clinical visits*

	Marikova et al,. 2021
	Mann–Whitney U test, 
	NSS
	NR
	NR
	NR
	NR
	NR

	McLachlan, 2014 
	Student t-test 

	 

P = NSS with all ADE-associated admissions&
	NR
	NR
	NR
	NR
	NR

	Menéndez-Conde, 2011 
	Chi-square test

	NSS
	NR
	NR
	NR
	NR
	NR

	Mjörndal, 2002 
	Wilcoxon sum 

	NSS
	NR
	NR
	NR
	NR
	NR

	Mouton, 2016 
	NR
	NR
	Median age:
1.04 (0.95 – 1.13)**
	NSS
	Median age:
1.02 (0.91 – 1.14)**
	NSS
	Sex, antituberculosis therapy, antiretroviral therapy and HIV, drug count, and comorbidity score.

	Ocovska 2022 
	NR
	NR
	NR
	NR
	NR
	NR
	NR

	Olivier, 2002 
	NR

	NSS
	NR
	NR
	NR
	NR
	NR

	Olivier, 2009 
	Student t test, Chi-square 
	NSS
	NR
	NR
	NR
	NR
	NR

	Onder, 2002 
	Chi-square analysis
	NSS
	NR
	NR
	1. < 65: 
Reference

65-79Y:
1.05 (0.90–1.23)
>80 Y:
 0.91 (0.76–1.09)

2. (< 65Y vs 65–79Y: 
0.98 (0.81–1.20);

< 65Y vs >80Y: 
0.83 (0.67–1.04)
	NSS
	Sex, drinking and smoking habits, education, CCI score, number of drugs taken at hospital admission, and number of admissions in the last year

	Pedrós, 2014
	Mann–Whitney and Chi2 test 
	<0.05
	NR
	NR
	<65 years: Reference

≥65 years: 1.59(1.10-2.29)
	<0.05
	Number of drugs at admission, length of in-hospital stays, patients requiring stay in special units, length of stay in special units.

	Pedrós, 2016 
	NR 
	NR
	NR
	NR
	NR
	NR
	NR

	Pirmohamed, 2004 
	Mann-Whitney U test 
	<0.05
	NR
	NR
	NR
	NR
	NR


	Pourseyed, 2009 
	Student- t test 

	<0.05
	NR
	NR
	NR
	NR
	NR

	Pouyanne, 2000 
	Poisson distribution 
	<0.05
	NR
	NR
	NR
	NR
	NR

	Santamaria-Pablos, 2009 
	Student- t test 

	<0.05
	NR
	NR
	0.981 (NA)**
	NSS
	Underlying disease, smoking habit, educational, level comorbidity, complex medication, phytotherapy

	Singh, 2011 
	NR
	NSS
	NR
	NR
	NR
	NSS
	sex, the number of drugs, educational and socioeconomic status

	Smeaton, 2020 
	NR
	NR
	0.92 (0.82–1.04)**
	NSS
	0.96 (0.87–1.07)**
	NSS
	Sex, CCI score, polypharmacy, potentially inappropriate prescribing

	Somers, 2010 
	NR
	<0.05
	NR
	NR
	NR
	NR
	NR

	van der Hooft, 2008 
	NR
	NR
	NR
	NR
	NR
	NR
	NR

	Varallo, 2014 
	Chi-square analysis
	NSS
	Not older:
1.00 (0.8-2.1)

Older: 
1.30 (NR)
	NSS
	Not older: 1.00 (0.66-1.93)

 Older: 
1.13 (NR)
	NSS
	Sex, ethanol consumption, smoking habit, the number of drugs used, and the length of stay 


	von Euler, 2006 
	NR
	NR
	NR
	NR
	NR
	NR
	NR

	Wawruch, 2009 
	Chi-square test

	NSS
	NR
	NR
	NR
	NR
	NR
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Supplemental table 2. Quality assessment
	Study ID
	Was the sample representative of the target population?
	Were the criteria for inclusion in the sample clearly defined?
	Was the sample size adequate?
	Were outcomes assessed using objective criteria? 
	If comparisons are being made, was there sufficient description of the groups?
	Withdrawals: Outcomes Described and Included in Analyses?
	Were outcomes measured in a reliable way? 
	Are all confounding factors or subgroups identified and addressed?
	Was the data analysis conducted with sufficient coverage of the confounding factors or subgroups?
	Was there appropriate statistical analysis?

	Adedapo 2020
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Ahern 2014
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Yes
	Not applicable
	Not applicable
	Yes

	Alexopoulou 2008
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Alvarez 2013
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Angamo 2017
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Asio 2023
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Brvar 2009
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Cabré 2018
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Cahir 2023
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Dechanont 2021
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Fattinger 2000
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Yes
	Unclear
	Unclear
	Yes

	Gebremariam 2014
	Yes 
	Yes
	Yes 
	Yes 
	Not applicable
	Not applicable
	Yes 
	Yes 
	Yes 
	Yes 

	Giardina 2018
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Unclear
	Yes
	Yes
	Yes

	Hopf 2008
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Not applicable
	Yes
	Not applicable
	Not applicable
	Yes

	Jolivot 2016
	NO
	Yes
	Yes
	Yes
	Yes
	Not applicable
	Yes
	Not applicable
	Not applicable
	Yes

	Karuppannan 2013
	Yes
	Yes
	Yes
	Yes
	Yes
	Not applicable
	Yes
	Not applicable
	Not applicable
	Yes

	Komagamine 2024
	Yes 
	Yes 
	Yes 
	Yes 
	Yes 
	Not applicable
	Yes 
	Yes 
	Yes 
	Yes 

	Komagamine 2019
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Kongkaew 2013
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Lagnaoui 2000
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Unclear
	Not applicable
	Not applicable
	Yes

	Lavan 2019
	NO
	Yes
	Yes
	Yes
	Yes
	Not applicable
	Unclear
	Not applicable
	Not applicable
	Yes

	Lea 2019
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Laroche 2023
	Yes
	Yes
	Yes
	Yes
	Yes
	Not applicable
	Yes
	Not applicable
	Not applicable
	Yes

	Leendertse 2008
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Li 2021
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Not applicable
	NO
	Yes
	Yes
	Yes


	Luttikhuis 2022
	Yes
	Yes
	Yes
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Marcum 2012
	Unclear
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Marcum 2012
	NO
	Yes
	Unclear
	Yes
	No
	Not applicable
	Yes
	Yes
	Yes
	Yes

	McLachlan 2014
	Yes
	Unclear
	Unclear
	Yes
	Yes
	Not applicable
	Unclear
	Not applicable
	Not applicable
	Yes

	Marikova 2021
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Not applicable
	Yes
	Not applicable
	Not applicable
	Yes

	Mjorndal 2002
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Unclear
	Not applicable
	Not applicable
	Yes

	Mouton 2016
	Yes
	Yes
	Yes
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Ocovska 2022 

	Yes
	Yes
	Yes
	Yes
	Yes
	Not applicable
	Yes
	Not applicable
	Not applicable
	Yes

	Olivier 2002
	Yes
	Yes
	Yes
	Yes
	Unclear
	Not applicable
	Yes
	Unclear
	Unclear
	Unclear

	Olivier 2009
	Yes
	Yes
	Yes
	Yes
	Yes
	Not applicable
	Unclear
	Yes
	Yes
	Yes

	Onder 2002
	Yes
	Unclear
	Unclear
	Yes
	Not applicable
	Not applicable
	Not applicable
	Yes
	Yes
	Yes

	Pedrós 2016
	Yes
	Unclear
	Unclear
	Yes
	Yes
	Not applicable
	Not applicable
	Not applicable
	Not applicable
	Yes

	Pedros 2014
	Yes
	Yes
	Yes
	Yes
	Yes
	Not applicable
	Unclear
	Yes
	Yes
	Yes

	Menéndez-Conde 2011
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Pirmohamed 2004
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Yes
	Not applicable
	Not applicable
	Yes

	Pourseyed 2009
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Not applicable
	Not applicable
	Not applicable
	Yes

	Pouyanne 2000
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Not applicable
	Not applicable
	Not applicable
	Yes

	Santamaria-Pablos 2009
	Yes
	Yes
	Not applicable
	Yes
	Unclear
	Not applicable
	Yes
	Yes
	Yes
	Unclear

	Singh 2011
	Yes
	Yes
	Unclear
	Yes
	Yes
	Not applicable
	Not applicable
	Unclear
	Unclear
	Yes

	Smeaton 2020
	Yes
	Yes
	Not applicable
	Yes
	Not applicable
	Not applicable
	Yes
	Yes
	Yes
	Yes

	Somers 2010
	Yes
	Unclear
	Not applicable
	Yes
	Yes
	Not applicable
	Yes
	Not applicable
	Not applicable
	Yes

	vanderHooft 2008
	Yes
	Unclear
	Unclear
	Yes
	Not applicable
	Not applicable
	Yes
	Not applicable
	Not applicable
	Yes

	Varallo 2014
	Yes
	Yes
	Not applicable
	Yes
	Yes
	Not applicable
	Not applicable
	Yes
	Yes
	Yes

	Von Euler 2006
	Yes
	Unclear
	Not applicable
	Yes
	Yes
	Not applicable
	Not applicable
	Not applicable
	Not applicable
	Unclear

	Wawruch 2009
	Yes
	Yes
	Yes
	Yes
	Yes
	Not applicable
	Unclear
	Yes
	Yes
	Yes
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Supplemental table 3. Bivariate analysis applied
	Author (year)
	Age variable
As Continuous
	Test used
	P-value 
	Age variable
As Categorical
	Test used 
	P-value

	Adedapo, 2021 
	NA
	NA
	NA
	Categorical
	Bivariate analyses using regression
	NS

	Ahern, 2014 
	Continuous (Mean+SD) and Median 95%cl
	Student t test, non-parametric test
	Sig
	NA
	NA
	NA

	Alexopoulou, 2008 
	Continuous Means (95% confidence interval (CI).  
	Student's t-test 
	Sig
	Categorical
	Chi-square analysis
	NS

	Alvarez, 2013 
	Continuous (Mean ± standard error)
	Student t test 
	NS
	NA
	NA 
	NA

	Angamo, 2017 
	Continuous Median (IQR)
	Mann-Whitney tests 
	NS
	NA
	NA 
	NA

	Asio 2023
	Continuous (Mean) and Median
	NA
	NA
	NA
	NA
	NA

	Brvar, 2009 
	Continuous (Mean and range). 
	Pearson's correlation was used to correlate age 
	Non-reported
	NA
	NA
	NA

	Cabré, 2018 
	Continuous (Mean+SD)
	Student- t test  
	NS
	Categorical 
	Chi-square test or Fisher’s exact test 
	Sig

	Cahir 2023
	Continuous (Mean+SD)
	NA
	NA
	NA
	NA
	NA

	Dechanont, 2021
	NA
	NA 
	NA
	Categorical
	Chi-square analysis
	Sig

	Fattinger, 2000 
	Continuous Median
	Kruskal-Wallis comparison
	NS
	NA
	NA
	NA

	Gebremariam 2014
	NA
	NA
	NA
	Categorical
	NA
	NA

	Giardina, 2018 
	Continuous Median (IQR)
	U Mann–Whitney test, 
	NS
	Categorical
	Bivariate analyses using regression
	NS

	Hopf, 2008 
	Continuous Median
	Mann–Whitney test 
	NS
	NA
	NA
	NA

	Jolivot, 2016 
	Continuous Median (IQR)
	Mann–Whitney test 
	NS
	NA
	NA
	NA

	Karuppannan, 2013 
	NA
	NA 
	NA
	Categorical
	Chi-square analysis
	Sig

	Komagamine 2024
	Continuous Median (IQR)
	NA
	NA
	NA
	NA
	NA

	Komagamine, 2019 
	Continuous Median (IQR)
	NA 
	NA
	Categorical
	Bivariate analyses using regression
	NS

	Kongkaew, 2013
	NA
	NA
	NA
	Categorical
	Pearson chi-squared test
	Sig

	Lagnaoui, 2000 
	Continuous (Mean)
	Kruskal-Wallis comparison 
	NS
	NA
	NA
	NA

	Lavan, 2019 
	Continuous Median (IQR), range 
	Mann-Whitney U and Kruskal- Wallis tests 
	NS
	NA
	NA
	NA

	Laroche 2023
	Continuous Mean and Median 
	95% confidence interval 

	Sig
	Categorical
	Chi-square analysis
	Sig

	Lea, 2019 
	Continuous Median (range) 
	Mann-Whitney test 
	NS
	NA
	NA
	NA

	Leendertse, 2008 
	Continuous Mean+SD
	NA
	NA
	NA
	NA
	NA

	Li 2021
	Continuous Median (IQR)
	Mann-Whitney U
	Sig
	NA
	NA
	NA

	Luttikhuis 2022
	Continuous Median (IQR)
	NA
	NA
	NA
	NA
	NA

	Marcum, 2012a 
	NA
	NA
	NA
	Categorical
	Chi-square analysis
	NS

	Marcum, 2012b 
	NA
	NA
	NA
	Categorise (crude OR,95%cl)
	Bivariate analyses using regression
	NS

	Marikova 2021
	Continuous Median
	Mann-Whitney test
	NS
	NA
	NA
	NA

	McLachlan, 2014
	Continuous Mean (range) 
	Student t-test 
	Sig
	NA
	NA
	NA

	Menéndez-Conde, 2011 
	Continuous (Mean+SD)
	NA
	NA
	Categorical
	Chi-square analysis
	NS

	Mjörndal, 2002 
	Continuous Median (range) 
	Wilcoxon sum 
	NS
	NA
	NA
	NA

	Mouton, 2016 
	Continuous (Median (IQR)
	NA
	NA
	NA
	NA
	NA

	Ocovska 2022
	Continuous (Median (IQR)
	NA
	NA
	NA
	NA
	NA

	Olivier, 2002 
	Continuous Mean+SD
	No test 
	NA
	NA
	NA
	NA

	Olivier, 2009 
	Continuous (Mean+SD)
	Student t test
	NS
	Categorical
	Chi-square analysis or Fisher’s Exact test
	NS

	Onder, 2002 
	Sever ADR was Continuous (Mean+SD)
	NA 
	NA
	Categorical
	Chi-square analysis
	NS/ Sig with sever ADR only

	Pedrós, 2014 
	Continuous (Median)
	Mann–Whitney test 
	Sig
	Categorical
	Chi-square analysis
	Sig

	Pedrós, 2016 
	NA
	NA 
	NA
	Categorical
	No association reported 
	NA

	Pirmohamed, 2004 
	Continuous (Median, interquartile range
	Mann-Whitney U test 
	Sig
	NA
	NA
	NA

	Pourseyed, 2009 
	Continuous Mean (rang)
	Student t test
	Sig
	NA
	NA
	NA

	Pouyanne, 2000 
	NA
	NA
	NA
	Categorical
	Chi-square analysis
	Sig

	Santamaria-Pablos, 2009 
	Continuous SD (95% CI) 
	Student t test 
	Sig
	NA
	NA
	NA

	Singh, 2011 
	Continuous (Mean ± SD)
	Not reported
	Ns
	NA
	NA
	NA

	Smeaton, 2020 
	Not clear 
	Bivariate analyses using regression
	NS
	Not clear
	Not clear
	

	Somers, 2010 
	Continuous Mean
	Not reported 
	Sig
	NA
	NA
	NA

	van der Hooft, 2008 
	NA
	NA
	NA
	Categorical 
	Confidence intervals (95%CI) were calculated
	NS

	Varallo, 2014 
	NA
	NA
	NA
	Categorical
	Chi-square analysis
	NS

	von Euler, 2006 
	Continuous Mean 
	NA
	NA
	NA
	NA
	NA

	Wawruch, 2009 
	NA
	NA
	NA
	Categorical 
	Chi-square analysis
	NS







Funnel plot 1:
The risk ratio of medication-related hospital admission by age category:
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Funnel plot 2:
The mean differences in age between the study groups:
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Supplemental table 4. Certainty assessment
		Certainty of evidence (GRADE)



	Absolute effect
		Relative effect (95% CI)



		Study design



		No. of studies



		Outcome




	Very low 
a,b,c,d,e,f*
		Higher odds of MRA among younger adults compared with older adults



		RR 1.64 (1.15 to 2.35)



	



		Observational studies




	12
		Association between age category and medication-related hospital admission (younger vs older)




	Very low 
a,b,c,d,e,f**
		Patients with MRA were slightly older on average



		MD 2.33 years (0.40 to 4.25)



	Observational studies

	10
		Mean difference in age between study groups





* a. Risk of bias: downgraded one level due to potential residual confounding and variability in study quality, with several studies having unclear or heterogeneous outcome definitions.
b. Inconsistency: downgraded two levels due to substantial heterogeneity (I² = 96%) and wide variation in effect sizes across studies.
c. Indirectness: downgraded one level due to differences in the definition of medication-related hospital admission (e.g., WHO, Edwards and Aronson, study-specific, or unclear definitions).
d. Imprecision: not downgraded, as the confidence interval did not cross the line of no effect and the pooled estimate was statistically significant.
e. Publication bias: not downgraded due to uncertainty in interpretation of funnel plot asymmetry in the presence of high heterogeneity.
f. No upgrading factors were identified (e.g., no large magnitude of effect or clear dose–response relationship).

** a. Downgraded for risk of bias due to observational design, variability in study quality, and potential residual confounding.
b. Downgraded for inconsistency due to substantial heterogeneity (I² = 93%) and variation in effect sizes across studies.
c. Downgraded for indirectness due to variability in definitions of medication-related hospital admission.
d. Downgraded for imprecision due to relatively wide confidence intervals.
e. Publication bias suspected based on funnel plot asymmetry; interpretation limited due to heterogeneity.
f. No upgrading factors identified.



Supplementary table 5. The PRISMA 2020 checklist: An updated guideline for reporting systematic reviews.
	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	Was applied, p2

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	3

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	3

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	4

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	3-4

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	In the supplement file

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	5

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	5-6

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	4-6

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	NA

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	5-6

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	6

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	NA

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	NA

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	6

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	6

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	6

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	NA

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	NA

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	5

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	7

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	NA

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	8-12

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	In the supplement file

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	14-20

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	NA

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	21-25

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	NA

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	21-22

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	NA

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	NA

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	26

	
	23b
	Discuss any limitations of the evidence included in the review.
	26-27

	
	23c
	Discuss any limitations of the review processes used.
	27-28

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	28

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	3

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	NA

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	NA

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	NA

	Competing interests
	26
	Declare any competing interests of review authors.
	NA

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
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