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To maintain long-term graft function, transplant 
patients must adhere to lifelong immunosuppressive 
therapy. Medication nonadherence (MNA) is one of the 
often underestimated and modifiable factors severely 
influencing graft survival.1 Medication nonadherence 
accounts for approximately 16% of early graft losses and 
20% of antibody-mediated rejections.2 Donor-specific 
antibody (DSA) production may be associated with 
MNA. Medication nonadherence can also generate non-
DSA anti-HLA (Human Leukocyte Antigens) long before 
developing DSA anti-HLA and antibody-mediated rejec-
tion.3 Moreover, MNA is responsible for frequent hospi-
talizations and high healthcare costs.4 Therefore, the 
Consensus on the Management of Modifiable Risk in 
Transplantation guidelines recommend identifying and 
monitoring at-risk kidney transplant recipients (KTR) for 
nonadherence to immunosuppressive drugs.5

DEFINITION OF NONADHERENCE
Medication adherence means taking the medication at 
the prescribed dose and time. Medication adherence can 
be quantitatively evaluated with the proportion of drug 
intake (taking adherence) or the proportion of correct 
dose intervals (timing adherence).6 A “Nonadherence 
Consensus Conference” reported that MNA is “a devia-
tion from the prescribed medication regimen sufficient 
to influence adversely the regimen’s intended effect.”7

It is helpful to classify MNA as intentional and noninten-
tional. Medication nonadherence is mainly noninten-
tional. Intentional MNA refers to the deliberate refusal to 
take prescribed drugs correctly. It may appear in a short 
time after transplantation or later during follow-up. This 
behavior covers nearly 14% of the KTR.8

Nonintentional MNA implies a nondeliberate behavior to 
missing the prescribed medications and involves 62% of 
KTR. Some of the patients with nonintentional MNA ini-
tially hide their mistakes. They eventually may become 
intentional nonadherent patients unless they experi-
ence a significant adverse event. A typical situation in 
these patients is the so-called “drug holiday,” when a 
patient stops taking the medication temporarily.2

PREVALENCE OF NONADHERENCE
The prevalence of MNA can differ significantly, ranging 
from 2% to 67% in solid organ transplant recipients.9 It 
has been reported that KTR are the most nonadherent 
among transplant recipients. Medication nonadherence 
is so common that almost a third of KTR may be nonad-
herent to immunosuppressive drugs.4 A meta-analysis 
demonstrated that the prevalence of nonadherence 
to immunosuppressive drugs in KTR was higher than 
in other solid organ transplant patients (35.6 cases vs. 
22.6 cases per 100 persons per year, respectively).10 In 
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Turkish KTRs, Ordin et al11 reported that the nonadherence rate 
to tacrolimus-based immunosuppression is 19.18%.

Electronic medication adherence monitoring reveals that MNA 
emerges early after transplantation, although its undesired 
effects are delayed.6 Medication nonadherence increases with 
time elapsed since transplant, approximately 20% every 5 years 
after transplantation.2

RISK FACTORS FOR NONADHERENCE
The World Health Organization has defined 5 categories of risk 
factors to provide better insight into nonadherence to chronic 
disease treatment regimens: patient-related physical and psy-
chosocial factors, disease-related factors, therapy-related fac-
tors, and socioeconomic and healthcare provider factors.6 
On the other hand, risk factors can be classified into 2 groups 
modifiable and nonmodifiable. While the physical charac-
teristics of the patient and disease-related factors are usually 
nonmodifiable, interventions can improve modifiable factors 
such as therapy complexities and organizational issues. Other 
significant risk factors cover time since transplant, medication 
beliefs, patient lifestyle, health literacy, cognitive and learning 
capacities, competing priorities, sociocultural barriers, racial 
and ethnic minorities, low perceived health, and low social 
support.1,2,10

The most substantial risk factors include previous nonadher-
ence and adolescence or young adulthood.5-7 Constantiner 
et  al12 reported that younger age and lower income were sig-
nificantly associated with MNA in a study that analyzed the 
medication adherence of 312 kidney transplant patients using 
a self-reporting questionnaire.

DIAGNOSING AND MONITORING NONADHERENCE
No method is the gold standard since every method used to 
diagnose and monitor MNA has advantages and disadvan-
tages. In addition, despite using efficient methods to deter-
mine nonadherence, they may only sometimes be helpful 
in intentionally nonadherent patients. The most commonly 
used methods are direct and indirect: Direct methods cover 
directly observed medication administration, serum drug level 
monitoring, and a digestible sensor system embedded in pills. 
Indirect methods include monitoring pill counts and medica-
tion refills, self-reporting using validated questionnaires, and 
using microprocessors embedded in the drug container.1,2,13 
All these methods, if used individually, have poor sensitivity. 
However, although costly and time-consuming, these strategies 
can achieve high sensitivity and accuracy of adherence mea-
surement if combined with serum drug level monitoring.2,11 This 
method is called “triangulation.”14

SELF-REPORTING QUESTIONNAIRES
The self-reporting method is beneficial as an initial examina-
tion and helps identify patients who need more careful evalua-
tion, whereas it has an inherent underreporting bias.15 Although 

combining measurement methods is suggested as the gold 
standard for measuring MNA, self-reporting questionnaires 
are usually considered an essential component of medication 
adherence. Despite the limitations of self-reporting question-
naires, including underreporting and social desirability bias, 
they are easy to use, inexpensive, and suitable as part of a com-
bined measurement method.16

The best-known self-reporting questionnaires for measur-
ing MNA in transplant patients are the Immunosuppressant 
Therapy Adherence Scale (ITAS) and the Basel Assessment of 
Adherence to Immunosuppressive Medications Scale (BAASIS). 
The ITAS, developed by Chisholm et al17 in 2005, is the first valid 
and reliable instrument to evaluate immunosuppressive ther-
apy adherence after solid organ transplantation. The ITAS com-
prises 4 questions about immun​osupp​ressa​nt-ta​king behavior 
in the previous 3 months. It has been successfully applied in 
kidney transplant populations.18,19 In 2016, the ITAS validity and 
reliability studies were performed by Madran et al20 in kidney, 
liver, and heart transplant recipients and adapted for Turkish 
(ITAS-Tr). Immunosuppressive therapy adherence has been 
successfully evaluated using the ITAS-Tr in Turkish KTR.11

The BAASIS, developed by the Leuven-Basel Adherence 
Research Group at the University of Basel in 2005, is one of 
the most appropriate questionnaires for use in adult and 
adolescent transplant recipients.16 The scale, currently trans-
lated into 11 languages, is available in 2 versions: The BAASIS 
Interview (self-report) (recommended) and the BAASIS Written 
self-report.15 The BAASIS assesses measurements regarding 
immunosuppressive drug use, i.e., taking adherence, timing 
adherence, drug holidays, and dose reduction. It is also com-
paratively shorter than other self-reporting questionnaires for 
measuring MNA in transplant recipients.16

Compared with the BAASIS, the ITAS evaluates medication 
adherence within the last 3 months, and it was developed in a 
hypertensive population.11,16 The BAASIS follows the taxonomy 
of medication adherence which defines adherence as “the pro-
cess by which patients take their medication as prescribed.” 
According to this definition, adherence to a medication regimen 
covers 3 interrelated stages: initiation, implementation, and 
(dis)continuation.21 The latest BAASIS version is a 6-item scale 
evaluating initiation (1 item), implementation (4 items), and 
discontinuation (1 item). Initiation and discontinuation stages 
are queried over a 1-year reminding period, whereas the imple-
mentation stage questions include the last 4 weeks.15

The BAASIS has been widely applied to kidney and other solid 
organ transplant recipients in research and clinical practice to 
measure medication adherence.22,23 Language-specific vali-
dation studies were performed in Brazilian-Portuguese and 
Japanese.24,25 Most recently, the BAASIS validity has been ana-
lyzed psychometrically in a meta-analysis including 26 studies 
providing data on 12 109 transplant recipients. The instrument 
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demonstrated good validity and reliability in assessing MNA in 
transplantation.15

In the current issue, Oruç and colleagues assessed the reliabil-
ity and validity and provided a transcultural adaptation of the 
BAASIS to measure adherence to immunosuppressive drugs 
in Turkish KTRs.26 The authors preferred to adapt the BAASIS 
Interview version as recommended by the Leuven-Basel 
Adherence Research Group. A total of 125 (41.1% deceased 
donor) adult kidney recipients on tacrolimus (60.5%), cyclo-
sporine (26.6%), and everolimus (12.9%)-based immunosup-
pressive therapy were included in the study. They performed 
psychometric tests for reliability (Kappa coefficient and 
Cronbach’s alpha) and validity (content and construct validi-
ties) of the BAASIS.

The authors demonstrated good reliability and validity of the 
BAASIS to assess adherence to immunosuppressive drugs with 
sufficient Kappa coefficient >0.9 and acceptable Cronbach’s 
alpha coefficient of 0.454. Content validity results were ade-
quate, with no doubts of understanding, whereas for construct 
validity, adequate factorial loads for all questions (1a, 2, 3, and 
4) were obtained if question 1b was excluded.

The primary limitation of this study is the low Cronbach’s alpha 
coefficient of 0.454. The authors explained that although a 
Cronbach’s alpha coefficient above 0.7 is preferred, in some 
cases, low alpha coefficient levels may still be helpful.27 
Additionally, several factors can affect the coefficient value, 
such as the number of items in the questionnaire, the number 
of participants, the type of items/answers, and the homogene-
ity of the study group.28

Taken together, this validated scale can contribute to a practi-
cal approach to measuring adherence to immunosuppressive 
drugs and contribute to developing interventions to improve 
adherence. After that, the validated Turkish version of the 
BAASIS should be applied further in the studies, including 
larger transplant patient populations, to verify. Moreover, it is 
reasonable to think that the validated instrument will also help 
measure medication adherence in patients with other solid 
organ transplants. However, further studies will be necessary to 
confirm this assumption.

WAYS TO IMPROVE MEDICATION NONADHERENCE
Medication adherence interventions have significantly 
increased adherence to immunosuppressive drugs in solid 
organ transplant recipients.9 However, limited studies have 
effectively addressed MNA in KTR and its critical impact on 
graft survival. Medication nonadherence prevention and treat-
ment interventions cover clinical pharmacist care, treatment 
simplification, reduction of pill burden, remote monitoring, 
telemedicine, medication reminder intervention, and educa-
tional-behavioral intervention.2,8,13

Clinical pharmacists may be included in medication adherence 
monitoring by supervising direct drug delivery, counseling, and 
evaluating the MNA using 1 validated questionnaire.2 In differ-
ent studies investigating the impact of a clinical pharmacist on 
medication adherence in KTR, a significant increase in overall 
adherence was observed.29-32 Moreover, Chisholm et al29 deter-
mined a significantly lower number of graft rejections. One of 
these studies, a randomized controlled trial conducted by Joost 
et  al.31 found that clinical pharmacist care increased taking 
adherence percentage during the first posttransplant year (95% 
vs. 82% for intervention and controls, respectively, P < .006). 
However, rates for rejections in both groups were not different 
(P = .54). Another randomized controlled trial investigating the 
influence of pharmaceutical care, including 128 KTR, reported 
no difference in tacrolimus coefficient of variation, calculated 
from 6 dose-corrected whole blood tacrolimus trough concen-
trations (31.4% vs. 32.5%) and a questionnaire-based medica-
tion adherence rate (27% vs. 25%).33

In the current issue, the study conducted by Yucel34 and col-
leagues involved the clinical pharmacist in monitoring medica-
tion adherence using the ITAS in KTRs and aimed to identify the 
factors related to MNA. A total of 100 adult kidney recipients on 
tacrolimus (67 patients), cyclosporine (26 patients), and evero-
limus (7 patients)-based immunosuppressive regimens were 
included in the study.

The prevalence of MNA varies widely in solid organ trans-
plant recipients, ranging from 2% to 67%, depending on the 
definitions and measurement instruments used.9 According 
to studies evaluating nonadherence by self-report, the mean 
prevalence in KTR was 27.7%.4 This study found the MNA rate is 
relatively high, especially in patients using tacrolimus (67.1%). 
The high MNA rate in this study may be due to the high ITAS 
cut-off value, distinguishing between medication adherence 
and nonadherence. Moreover, in nonadherent (ITAS ≤ 11) recip-
ients, time since transplant was more prolonged than in adher-
ent recipients (ITAS = 12) (median 79 months vs. 48 months, P = 
.041, respectively). As time elapsed since transplant increases, 
it becomes more difficult for KTR to maintain medication 
adherence.35

In this study, the most common problems with adherence to 
immunosuppressive drugs identified by the clinical pharma-
cist were an inappropriate time of drug administration (64.0%) 
and forgetting to take medications (25%). Although the effect 
of clinical pharmacists’ involvement was not evaluated in this 
study, integrating clinical pharmacists in monitoring medica-
tion adherence may be beneficial in identifying MNA, increasing 
medication adherence, and decreasing the likelihood of being 
hospitalized and associated costs in KTR. Because of the small 
number of KTR included in this study, especially in the everoli-
mus group, there is a need for studies with a more significant 
number of patients also involving clinical pharmacists.
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CONCLUSION
Nonadherence to immunosuppressive drugs after transplanta-
tion, an old problem, still maintains its importance today. Early 
diagnosis and treatment of nonadherence can prevent early 
and late post-transplant graft dysfunction. For this purpose, 
using the instruments, e.g., validated questionnaires, and coop-
erating with clinical pharmacists may be beneficial, especially 
in recipients at risk of nonadherence to immunosuppressive 
drugs.

Peer-review: Externally peer-reviewed. 

Declaration of Interests: The author declare that they have no com-
peting interest.

Funding: The author declared that this study has received no financial 
support.

REFERENCES
1.	 Lieber SR, Helcer J, Shemesh E. Monitoring drug adherence. Trans-

plant Rev (Orlando). 2015;29(2):73-77. [CrossRef]
2.	 Gandolfini  I, Palmisano  A, Fiaccadori  E, Cravedi  P, Maggiore  U. 

Detecting, preventing and treating non-adherence to immuno-
suppression after kidney transplantation. Clin Kidney J. 
2022;15(7):1253-1274. [CrossRef]

3.	 Süsal  C, Wettstein  D, Döhler  B, et  al. Association of kidney graft 
loss with de novo produced donor-specific and non-donor-spe-
cific HLA antibodies detected by single antigen testing. Transplan-
tation. 2015;99(9):1976-1980. [CrossRef]

4.	 Denhaerynck K, Dobbels F, Cleemput  I, et al. Prevalence, conse-
quences, and determinants of non-adherence in adult renal trans-
plant patients: a literature review. Transpl Int. 2005;18(10):1121-
1133. [CrossRef]

5.	 Neuberger JM, Bechstein WO, Kuypers DRJ, et al. Practical recom-
mendations for long-term management of modifiable risks in kid-
ney and liver transplant recipients: a guidance report and clinical 
checklist by the Consensus on Managing Modifiable Risk in Trans-
plantation (COMMIT) Group. Transplantation. 2017;101(4S Suppl 
2)(4S suppl 2):S1-S56. [CrossRef]

6.	 Nevins  TE, Nickerson  PW, Dew  MA. Understanding medication 
non-adherence after kidney transplant. J Am Soc Nephrol. 
2017;28(8):2290-2301. [CrossRef]

7.	 Fine  RN, Becker  Y, De Geest  S, et  al. Non-adherence consensus 
conference summary report. Am J Transplant. 2009;9(1):35-41.

8.	 Kuypers DRJ. From non-adherence to adherence. Transplantation. 
2020;104(7):1330-1340. [CrossRef]

9.	 Shi YX, Liu CX, Liu F, et al. Efficacy of adherence-enhancing interven-
tions for immunosuppressive therapy in solid organ transplant recip-
ients: a systematic review and meta-analysis based on randomized 
controlled trials. Front Pharmacol. 2020;11:578887. [CrossRef]

10.	 Dew MA, DiMartini AF, De Vito Dabbs A, et al. Rates and risk factors 
for non-adherence to the medical regimen after adult solid organ 
transplantation. Transplantation. 2007;83(7):858-873. [CrossRef]

11.	 Ordin YS, Karayurt Ö, Ertan N, Yıldız S. Evaluation of adherence to 
immunosuppressive treatment with different methods in kidney 
transplant recipients. Turk Neph Dial Transpl. 2018;27(3):254-261.

12.	 Constantiner  M, Rosenthal-Asher  D, Tedla  F, et  al. Differences in 
attitudes toward immunosuppressant therapy in a multiethnic 

sample of kidney transplant recipients. J Clin Psychol Med Set-
tings. 2018;25(1):11-19. [CrossRef]

13.	 Gokoel SRM, Gombert-Handoko KB, Zwart TC, van der Boog PJM, 
Moes DJAR, de Fijter JW. Medication non-adherence after kidney 
transplantation: a critical appraisal and systematic review. Trans-
plant Rev (Orlando). 2020;34(1):100511. [CrossRef]

14.	 Osterberg LB, Blaschke T. Adherence to medication. N Engl J Med. 
2005;353(5):487-497. [CrossRef]

15.	 Denhaerynck  K, Dobbels  F, Košťálová  B, De Geest  S, BAASIS 
consortium. Psychometric properties of the BAASIS: A meta-analy-
sis of individual participant data. Transplantation. 2023. [CrossRef]

16.	 Dobbels F, Berben L, De Geest S, et al. The psychometric proper-
ties and practicability of self-report instruments to identify medi-
cation non-adherence in adult transplant patients: a systematic 
review. Transplantation. 2010;90(2):205-219. [CrossRef]

17.	 Chisholm MA, Lance CE, Williamson GM, Mulloy LL. Development 
and validation of the immunosuppressant therapy adherence 
instrument (ITAS). Patient Educ Couns. patient ed. 2005;59(1):13-
20. [CrossRef]

18.	 Weng FL, Chandwani S, Kurtyka KM, Zacker C, Chisholm-Burns MA, 
Demissie K. Prevalence and correlates of medication non-adher-
ence among kidney transplant recipients more than 6 months 
post-transplant: a crossectional study. BMC Nephrol. 2013;14:261. 
[CrossRef]

19.	 Tsapepas D, Langone A, Chan L, Wiland A, McCague K, Chisholm-
Burns M. A longitudinal assessment of adherence with immuno-
suppressant therapy following kidney transplantation from the 
mycophenolic acid Observational Renal Transplant (MORE) study. 
Ann Transplant. 2014;17(19):174-181.

20.	 Madran B, Karayurt Ö, Spivey CA, Chisholm - Burns MA-. Immuno-
suppressant therapy adherence scale for transplant recipients: 
the study of validity and reliability. Turkiye Klinikleri J Nurs Sci. 
2016;8(4):325-334. [CrossRef]

21.	 Vrijens  B, De Geest  S, Hughes  DA, et  al. A new taxonomy for 
describing and defining adherence to medications. Br J Clin Phar-
macol. 2012;73(5):691-705. [CrossRef]

22.	 Lehner LJ, Reinke P, Hörstrup JH, et al. Evaluation of adherence 
and tolerability of prolonged-release tacrolimus (Advagraf™) in 
kidney transplant patients in Germany: a multicenter, noninter-
ventional study. Clin Transplant. 2018;32(1). [CrossRef]

23.	 Xia M, Yan J, Liu S, Liu J. Beliefs of immunosuppressive medication 
among Chinese renal transplant recipients, as assessed in a cross-
sectional study with the Basel assessment of adherence to immu-
nosuppressive medications scale. Transplant Proc. 2019;51(3):742-
748. [CrossRef]

24.	 Marsicano EDO, Fernandes NDS, Colugnati F, et al. Transcultural 
adaptation and initial validation of Brazilian-Portuguese version 
of the Basel assessment of adherence to immunosuppressive 
medications scale (BAASIS) in kidney transplants. BMC Nephrol. 
2013;14:108. [CrossRef]

25.	 Kosoku  A, Iwai  T, Masuda  H, et  al. Reliability and validity of the 
Japanese version of the Basel assessment of adherence to immu-
nosuppressive medications scale in kidney transplant recipients. 
Transplant Direct. 2023;9(3):e1457. [CrossRef]

26.	 Oruç A, Ersoy A, Ezgi Can FE, et al. Transculturally adaptation and 
validation of the basel assessment of adherence to immunosup-
pressive medication scale (BAASIS©) interview questionnaire 
among Tturkish kidney transplant recipients. Turk J Nephrol. 
2023;32(3):235-240.

https://doi.org/10.1016/j.trre.2014.10.001
https://doi.org/10.1093/ckj/sfac017
https://doi.org/10.1097/TP.0000000000000672
https://doi.org/10.1111/j.1432-2277.2005.00176.x
https://doi.org/10.1097/TP.0000000000001651
https://doi.org/10.1681/ASN.2017020216
https://doi.org/10.1097/TP.0000000000003112
https://doi.org/10.3389/fphar.2020.578887
https://doi.org/10.1097/01.tp.0000258599.65257.a6
https://doi.org/10.1007/s10880-017-9524-9
https://doi.org/10.1016/j.trre.2019.100511
https://doi.org/10.1056/NEJMra050100
https://doi.org/10.1097/TP.0000000000004574
https://doi.org/10.1097/TP.0b013e3181e346cd
https://doi.org/10.1016/j.pec.2004.09.003
https://doi.org/10.1186/1471-2369-14-261
https://doi.org/10.5336/nurses.2015-48479
https://doi.org/10.1111/j.1365-2125.2012.04167.x
https://doi.org/10.1111/ctr.13142
https://doi.org/10.1016/j.transproceed.2018.10.029
https://doi.org/10.1186/1471-2369-14-108
https://doi.org/10.1097/TXD.0000000000001457


Turk J Nephrol 2023; 32(3): 255-259� Trabulus. Medication Nonadherence in Transplant Recipients

259

27.	 Taber  KS. The use of Cronbach’s alpha when developing and 
reporting research instruments in science education. Res Sci Educ. 
2018;48(6):1273-1296. [CrossRef]

28.	 Bujang MA, Omar ED, Baharum NA. A review on sample size deter-
mination for Cronbach’s alpha test: a simple guide for researchers. 
Malays J Med Sci. 2018;25(6):85-99. [CrossRef]

29.	 Chisholm MA, Mulloy LL, Jagadeesan M, DiPiro JT. Impact of clini-
cal pharmacy services on renal transplant patients’ compliance 
with immunosuppressive medications. Clin Transplant. 
2001;15(5):330-336. [CrossRef]

30.	 Chisholm MA, Spivey CA, Mulloy LL. Effects of a medication assis-
tance program with medication therapy management on the 
health of renal transplant recipients. Am J Health Syst Pharm. 
2007;64(14):1506-1512. [CrossRef]

31.	 Joost  R, Dörje  F, Schwitulla  J, Eckardt  KU, Hugo  C. Intensified 
pharmaceutical care is improving immunosuppressive medica-
tion adherence in kidney transplant recipients during the first 

posttransplant year: a quasi-experimental study. Nephrol Dial 
Transplant. 2014;29(8):1597-1607. [CrossRef]

32.	 Tschida S, Aslam S, Khan TT, Sahli B, Shrank WH, Lal LS. Managing 
specialty medication services through a specialty pharmacy pro-
gram: the case of oral renal transplant immunosuppressant medi-
cations. J Manag Care Pharm. 2013;19(1):26-41. [CrossRef]

33.	 Bessa AB, Felipe CR, Hannun P, et al. Prospective randomized trial 
investigating the influence of pharmaceutical care on the intra-
individual variability of tacrolimus concentrations early after kid-
ney transplant. Ther Drug Monit. 2016;38(4):447-455. [CrossRef]

34.	 Tecen-Yucel  K, Bayraktar- Ekincioğlu  A, Yıldırım  T, Demirkan  K, 
Erdem Y. Assessment of adherence to immunosuppressive treat-
ment in kidneyrenal transplant patients: A descriptive study. Turk 
J Nephrol. 2023;32(3):241-248.

35.	 Belaiche  S, Décaudin  B, Dharancy  S, Noel  C, Odou  P, Hazzan  M. 
Factors relevant to medication non-adherence in kidney transplant: 
a systematic review. Int J Clin Pharm. 2017;39(3):582-593. [CrossRef]

https://doi.org/10.1007/s11165-016-9602-2
https://doi.org/10.21315/mjms2018.25.6.9
https://doi.org/10.1034/j.1399-0012.2001.150505.x
https://doi.org/10.2146/ajhp060634
https://doi.org/10.1093/ndt/gfu207
https://doi.org/10.18553/jmcp.2013.19.1.26
https://doi.org/10.1097/FTD.0000000000000299
https://doi.org/10.1007/s11096-017-0436-4

