
Supplementary materials  

Healthcare costs of adverse drug reactions and potentially 

inappropriate prescribing in older adults: a population-based study 

Authors 

Eirin Guldsten Robinson1, Khedidja Hedna 2,3, Katja M Hakkarainen4,5, Hanna Gyllensten5,6,7  

Affiliations 

1 Department of Pharmacy, Section for Pharmaceutics and Social Pharmacy, University of Oslo, 0316 Oslo, 

Norway. 

2 Centre of Ageing and Health (AgeCap), Department of Psychiatry and Neurochemistry, Gothenburg 

University, Gothenburg, Sweden. 

3 Statistikkonsulterna AB, Gothenburg, Sweden. 

4 Epidemiology & Real-World Science, RWE Scientific Affairs, Parexel International, Sweden. 

5 Global Database Studies (GloDaSt), IQVIA, Prästgårdsgatan 28, 431 44 Mölndal, Sweden. 

6 Institute of Health and Care Sciences, Sahlgrenska Academy, University of Gothenburg, Box 457, SE-405 30 

Gothenburg, Sweden. 

7 University of Gothenburg Centre for Person-Centred Care (GPCC), Sahlgrenska Academy, University of 

Gothenburg, Sweden. 

 

Content 
Table S1. Definition of terms used in this study. ................................................................................................... 2 

Table S2. Overview of the included quantities and costs for healthcare encounters dominantly caused by ADRs 

and ADR+ by types of encounters. ......................................................................................................................... 2 

Table S3. Comparing direct costs over a 3 month-period among older adults with and without PIP, and with and 

without ADRs, respectively. ................................................................................................................................... 3 

Table S4. Costs resulting from ADRs among older adults. .................................................................................... 4 

Table S5. Sensitivity analysis of direct costs over a 3 month-period among older adults with and without PIP 

according to the STOPP-criteria version 2. ............................................................................................................. 4 

 

 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-062589:e062589. 12 2022;BMJ Open, et al. Robinson EG



Table S1. Definition of terms used in this study. 

Term Definition in this study 

Potentially inappropriate 
prescribing (PIP) 

Defined according to the STOPP criteria version 1, or version 2 in the sensitivity analysis 

Adverse drug reaction 
(ADR) 

Defined according to WHO as “a response to a drug which is noxious and unintended, and 
which occurs at doses normally used in man” 

ADR+ 
ADRs caused by PIP. A causal relationship between the ADR and the PIP established by 
expert reviewers according to the Howards criteria. 

Total direct cost Cost of healthcare encounters and drug use combined. 

Cost caused by ADRs 
Full cost of healthcare encounters dominantly caused by ADRs according to the Hallas’ 
criteria. 

Cost caused by ADR+ 
Full cost of healthcare encounters dominantly caused by ADRs where a causal relationship 
with a PIP has been established, according to the Hallas’ and Howards criteria, 
respectively. 

Cost at least partially from 
ADRs 

Cost of healthcare encounters were ADRs were contributing but were not the main cause 
of the encounter. 

Cost at least partially from 
ADR+ 

Cost of healthcare encounters were ADR+ were contributing but were not the main cause 
of the encounter. 

 

 

 

 

Table S2. Overview of the included quantities and costs for healthcare encounters dominantly 

caused by ADRs and ADR+ by types of encounters. 

Encounters Average direct costs for encounters, 

total population 

Average direct costs for encounters 

dominantly caused by ADRs a  

Average direct costs for 

encounters dominantly caused 

by ADR+ a  

Encounters Cost per encounter 

mean (95% CI),  
SEK 

Encounters Cost per encounter 

mean (95% CI),  
SEK 

Encounters Cost per encounter 

mean (95% CI), 
SEK 

Telephone contacts 124 126 (77-209) 34 198 (76-452) 8 240 (55-535) 

Nurse visits 191 418 (357-496) 57 287 (240-339) 20 321 (226-409) 

Physician visits 111 1,421 (1,287-1,569) 43 891 (621-1,198) 15 836 (431-1276) 

Specialist physician 
visits 

86 2,938 (2,533-3,380) 38 2366 (1,879-2,834) 14 2,701 (1,861-3,611) 

Home healthcare 130 1,316 (1,056-1,660) 33 2510 (1,396-3,761) 16 848 (651-1085) 

Other outpatient visits 190 122 (87-172) 14 532 (46-1,463) 9 0 (-) 

Hospitalizations 45 36,575 (27,345-48,240) 17 39,047 (27,771-50,425) 2 73,122 (-) 

Abbreviations: PIP = potentially inappropriate prescribing; ADR = adverse drug reaction; ADR+ = ADR caused by PIP; SEK 

= Swedish krona; CI = confidence interval 

Costs were rounded and presented in 2008 value SEK.  

Confidence intervals were bias corrected using bootstrap. 
a The cost of the entire encounter included in the direct costs caused by ADRs excluding encounters in private healthcare 

when not included in the Cost Per Patient Register. 
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Table S3. Comparing direct costs over a 3 month-period among older adults with and without 

PIP, and with and without ADRs, respectively. 

 

Population with PIP 

(N=375) 

Population without 

PIP (N=438) Cost difference 

mean (95% CI), SEK Cost per patient 
mean (95% CI), SEK 

Cost per patient 
mean (95% CI), SEK 

Direct cost, total 15,537 (11,337-20,753) 7,786 (6,484-9,262) 7,751 (3,552-13,368)** 

Cost caused by ADRs 2,144 (683-4,323) 213 (81-484) 1,931 (342-4,175)* 

Cost caused by ADR+ 592 (130-1,729) NA NA 

Persons with ADRs (n=159) (n=110) (n=49)  

Direct cost, total 32,401 (21,534-49,503) 17,396 (12,117-24,026) 15,004 (1031-31,999)NS  

Cost caused by ADRs 7,309 (2,203-15,299) 1,907 (810-3,898) 5,403 (24-12,883)NS 

Cost caused by ADR+ 2,018 (408-6,153) NA NA 

Persons with ADRs+ (n=62) (n=62) (n=0)  

Direct cost, total 36,861 (20,770-62,932) NA NA 

Cost caused by ADRs 7,293 (1,027-19,289) NA NA 

Cost caused by ADR+ 3,581 (766-10,809) NA NA 

 
Population with ADR 

(N=159) 

Population without 

ADR (N=654) 

Cost difference 

mean (95% CI), SEK 

Direct cost, total 27,777 (20,346-40,739) 7,370 (6,147-8,893) 
20,406 (11,928-

32,670)**** 

Cost caused by ADRs 5,644 (2,177-10,615) NA NA 

Cost caused by ADR+ 1,396 (329-4,356) NA NA 

Persons with PIPs (n=375) (n=110) (n=265)  

Direct cost, total 32,401 (21,534-49,503) 8,537 (6,544-12,299) 23,863 (11,600-40,889)** 

Cost caused by ADRs 7,309 (2,203-15,299) NA NA 

Cost caused by ADR+ 2,018 (408-6,153) NA NA 

Persons with ADR+ (n=62) (n=62) (n=0)  

Direct cost, total 36,861 (20,770-62,932) NA NA 

Cost caused by ADRs 7,293 (1,027-19,289) NA NA 

Cost caused by ADR+ 3,581 (766-10,809) NA NA 

Abbreviations: PIP = potentially inappropriate prescribing; ADR = adverse drug reaction; ADR+ = ADR caused by PIP; SEK 

= Swedish krona; CI = confidence interval; NA = not applicable  

Costs were rounded and presented in 2008 value SEK.  

Confidence intervals were bias corrected using bootstrap. 

P-values for the cost difference between groups.  *p<0.05; **p<0.01; ***p<0.001; ****p <0.0001; NS =not significant 
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Table S4. Costs resulting from ADRs among older adults. 

 Costs for healthcare 

encounters  

Drug costs  

 

Total healthcare 

costs  

 Cost per patient  
mean (95% CI), SEK 

Cost per patient  
mean (95% CI), SEK 

Cost per patient  
mean (95% CI), SEK 

Persons with ADRs (n=159)    

Costs caused at least partially by ADRs 13,882 (2726-42,090) 80 (43-141) 13,962 (2794-42,215) 

Costs caused by ADRs a 5592 (2147-10,569) 52 (20-107) 5644 (2177-10,615) 

Persons with ADR+ (n=62)    

Costs caused at least partially by ADRs 7337 (1070-19,300) 73 (25-156) 7409 (1134-19,414) 

Costs caused by ADRs a 7235 (966-19,626) 58 (13-139) 7293 (1027-19,289) 

Costs caused at least partially by ADR+ 7263 (1002-19,267) 67 (22-151) 7330 (1055-19,382) 

Costs caused by ADR+ a 3558 (749-10,760) 23 (8-45) 3581 (766-10,809) 

Abbreviations: PIP = potentially inappropriate prescribing; ADR = adverse drug reaction; ADR+ = ADR caused by PIP; 

ADE = adverse drug event; SEK = Swedish krona; CI = confidence interval 

Costs are rounded and presented in 2008 value SEK.  

Confidence intervals were bias corrected using bootstrap. 
a Costs where the main condition among identified ADEs were an ADR, or an ADR that was caused by PIPs, respectively. 

Costs were calculated as described previously, including the full cost if dominantly caused by the considered ADR, or 

including only costs for specific resources used in diagnosing, treating or monitoring the considered ADR. 

 

 

 

 

 

Table S5. Sensitivity analysis of direct costs over a 3 month-period among older adults with 

and without PIP according to the STOPP-criteria version 2. 

 

Population with PIP 

(N=271) 

Population without 

PIP (N=542) Cost difference 

mean SEK (95% CI) Cost per patient 
mean (95% CI), SEK 

Cost per patient 
mean (95% CI), SEK 

Direct cost, total 16,905 (11,702-23,840) 8,589 (7,065-10,563) 8,316 (2,171-14,460)** 

Cost caused by ADRs 2,090(563-4,829) 611 (118-1900) 1,479 (-437-4,409)NS 

Persons with ADRs (n=159) (n=91) (n=68)  

Direct cost, total 31,357 (19,364-49,661) 22,986 (15,312-35,290) 8,370 (-7800-30,733)NS 

Cost caused by ADRs 6,223 (1,788-14,177) 4,869 (1,050-14,730) 1,354 (-8611-9615)NS 

Abbreviations: PIP = potentially inappropriate prescribing; ADR = adverse drug reaction; SEK = Swedish krona; CI = 

confidence interval 

Costs are rounded and presented in 2008 value SEK.  

Confidence intervals were bias corrected using bootstrap. 

P-values for the cost difference between groups.  *p<0.05; **p<0.01; ***p<0.001; ****p <0.0001; NS =not significant 
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