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Purpose: The effect of self-administration of medication (SAM), in which capable hospitalized patients administer medication 
themselves on medication self-efficacy is inconclusive. The aim of this study was to evaluate the effect of SAM on medication self- 
efficacy, adherence and patient satisfaction.
Patients and Methods: A prospective pre-post intervention study on the orthopedic ward of the Sint Maartenskliniek (Nijmegen) 
was conducted from January 2020 to July 2021. All adults admitted to this ward were eligible for participation. The primary outcome 
was the level of medication self-efficacy measured by the Self-Efficacy for Appropriate Medication Use Scale (SEAMS) one week 
after discharge. Secondary outcomes were SEAMS-score three months after hospitalization, medication adherence measured by the 
Medication Adherence Rating Scale (MARS) one week and three months after hospitalization and patient satisfaction expressed on 
a five-point Likert scale in patients who experienced SAM. The differences in median SEAMS-scores and non-adherence pre- versus 
post-implementation of SAM were statistically analyzed. Patients’ agreement regarding satisfaction with SAM was calculated as 
proportion per Likert scale answer.
Results: Of the 197 patients participating in the study, 96 were included pre- and 101 post-implementation of SAM. Median SEAMS- 
scores one week after discharge were 35 [IQR 31–38] and 34 [IQR 30–36] pre- and post-intervention respectively (p = 0.08). There 
was no difference in the proportion of non-adherent patients at one week and three months after discharge pre- and post-intervention, 
52.4%, 53.2%, 57.9% and 64.4% respectively. Of the patients that experienced SAM 32% agreed and 49% strongly agreed that they 
would like to self-manage medication again during a future hospitalization.
Conclusion: In this orthopedic population with high medication self-efficacy scores at discharge, SAM did not affect patients’ 
medication self-efficacy nor medication adherence after hospitalization. Most patients preferred SAM. Additional studies should focus 
on the effect of SAM in other patient populations.
Keywords: self-administration of medication, medication self-efficacy, medication adherence, patient participation, patient 
satisfaction, hospitalization

Introduction
Multiple studies have demonstrated that medication adherence decreases after hospitalization.1–3 It can be hypothesized 
that this is due to shift in responsibilities in medication management from patients to healthcare professionals back to 
patients, before, during and after hospitalization respectively. This discontinuity of care is the result of the lack of 
involvement of patients in these transitions of care causing patients to lose control over their medication management.4–6

Although medication non-adherence has multiple causes,7 low self-efficacy is accepted as an important contributor to 
non-adherence.8–10 Self-efficacy refers to patients’ perceived capabilities for disease management and believed influence 
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on their own healthcare outcomes.8,11,12 Furthermore, it is an operationalization of patient empowerment.8 Therefore, by 
empowering patients to participate in their medication management medication self-efficacy could be improved which in 
turn may enhance medication adherence.8,13

A strategy to empower patients during hospitalization is self-administration of medication (SAM). With SAM 
hospitalized patients have access to their own medication, which is self-administered under the condition that they are 
capable to do so.6,14 SAM is a multidimensional concept and has many potential benefits in terms of medication safety, 
patient participation and efficient use of healthcare resources, such as saving time of healthcare professionals.15–18 It may 
also improve medication self-efficacy. Only a few studies looked into the effect of SAM on medication self-efficacy, with 
conflicting results.19,20 Research showed that SAM could improve medication self-efficacy of cardiovascular disease 
patients.19 This effect was not seen in allogeneic hematopoietic stem cell transplantation patients.20 Moreover, these 
studies did not fully empower patients to be responsible for their inpatient medication management as, amongst others, 
patients only were allowed to administer medication in the presence of a nurse. Thus, evidence about the effect of SAM 
on patients’ medication self-efficacy when SAM is fully implemented is lacking. Therefore, the aim of this study was to 
evaluate the effect of SAM on medication self-efficacy, adherence and patient satisfaction after hospitalization in 
orthopedic patients.

Methods
Study Design and Setting
A prospective pre-post intervention study comparing SAM with nurse-led medication administration was conducted at 
the orthopedic ward of the Sint Maartenskliniek in Nijmegen. The Sint Maartenskliniek is a tertiary hospital specialized 
in orthopedics, rehabilitation and rheumatology. Data were collected pre-intervention from December 2019 to May 2020 
and directly after implementation of SAM from March to July 2021 (post-intervention period).

Study Population
Adults admitted to the orthopedic ward were eligible for participation if they stayed for at least one night. Exclusion 
criteria were as follows: no informed consent, legally incompetent (eg, mentally retarded) and a life expectancy of less 
than three months. After the pre-intervention period, SAM was implemented as standard of care on the entire ward. 
Therefore, all eligible patients were included in the post-intervention study period (irrespective of whether the patient 
actually self-administrated medication).

Pre-Intervention Period
During the pre-intervention period SAM was not routinely offered to patients. Instead, nurses were responsible for 
medication administration. During hospitalization medication was supplied by the hospital pharmacy. Based on compu-
terized medication orders by a physician, pharmacy technicians performed medication cart filling for the upcoming 24 
hours. These carts were distributed to the ward where nurses administered the medication during the four medication 
rounds every day. Nurses were also responsible for documentation of this administration in the electronic Medication 
Administration Record (eMAR). During administration nurses checked the “five rights”, being the right patient, 
medication, dose, route and time; with the exception of nadroparin which was checked by scanning the bar code.

Implementation of SAM
SAM was implemented as standard clinical practice for capable patients starting from March 2021. It was based on the 
principle of using Patient’s Own Medication (POM): patients bring their own medication to use while in hospital.21 In 
case of an acute hospitalization, patients’ relatives were asked to bring patients’ medication within 24 hours. POM was 
checked by a nurse or pharmacy technician for completeness, identifiability (medication should be brought in the original 
primary package), quality (by observation; eg, expiration date), and quantity (supply sufficient for two weeks). This 
medication was stocked at patients’ bedside. Patients were provided with information about the medication and were 
given a medication intake schedule as guidance for medication administration. When medication was scheduled to be 
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administered, patients took it from their own stock, administered the medication by themselves and recorded the 
administration on the intake schedule. During the medication round nurses asked patients if they had any questions 
related to the self-administration. Furthermore, they recorded the administrations on the eMAR based on information 
provided by the patient and the information on patients’ medication intake schedule. Newly started medication and 
medication changes, such as increased dosages, were discussed with and if necessary dispensed to the patient. Patients 
were provided with a new medication intake schedule and thereafter patients self-managed this medication as well.

Intravenous medication or medication that patients typically do not administer themselves in the outpatient setting 
were excluded from SAM and administered by nurses during the standard medication rounds. Each day, patients were 
assessed if they were capable for self-administration by a nurse based on the nurse’s experience and opinion. In case 
patients were not capable of performing SAM, nurses were responsible for patients’ medication administration.

Post-Intervention Period
During the post-intervention period SAM was considered fully implemented as standard of care.

Outcome Measures
The primary outcome was medication self-efficacy one week after hospitalization, measured with a Dutch version of the 
Self-Efficacy for Appropriate Medication Use Scale (SEAMS; see Appendix 1). The SEAMS was translated from 
English to Dutch according to Beaton’s guideline.22 The SEAMS is a reliable (Cronbach’s α = 0.89) and valid 13-item 
questionnaire with a minimum score of 13 and a maximum score of 39, a higher score indicating more medication self- 
efficacy.23 The items of the SEAMS assess patient’s confidence in correct medication use at a certain moment of time or 
situation.23 Answer options were as follows: unconfident, fairly confident, or extremely confident resulting in a one, two 
or three score respectively.23

To investigate if a potential change in SEAMS was sustained, the SEAMS-score at three months after discharge was 
a secondary outcome. Other secondary outcomes were the medication adherence at one week and three months after 
hospitalization, assessed using a Dutch version of the Medication Adherence Rating Scale (MARS; see Appendix 2). The 
MARS consists of five statements describing an attitude or behavior towards medication during the past week.24 

Statements are rated with a 5-point Likert scale: always, often, sometimes, rarely, and never, which correspond to an 
ascending score from one to five resulting in a total score range of five (low adherence) to 25 (high adherence). 
Medication adherence was dichotomized into adherent (a MARS greater than or equal to 23) and non-adherent (a MARS 
smaller than 23)25 and is presented as the proportion of non-adherent patients.

These primary and secondary outcome measures were collected in both the pre- and the post-intervention period.
Finally, patient satisfaction with SAM was assessed in the post-intervention period. Patients experiencing SAM were 

asked about their agreement with the statement “I would like to self-manage my medication again during a future 
hospitalization”, using a 5-point Likert scale (strongly disagree, disagree, neither agree nor disagree, agree or strongly 
agree).

Data Collection
In both study periods patients were asked to fill out a paper questionnaire at the last day of hospitalization. This 
questionnaire consisted of general questions to collect patient characteristics, a SEAMS at discharge assessment and in 
the post-intervention period the patient satisfaction statement. The questionnaire was handed over to the patient and 
collected at the same day. One week and three months after hospitalization patients were invited by email to digitally fill 
out a questionnaire consisting of the SEAMS and MARS. In case the questionnaire was not returned, a reminder e-mail 
was sent four days (for the second questionnaire) and two weeks (for the third questionnaire) later. For practical reasons, 
patients were allowed to return the questionnaire within 7–14 days and 3–4 months respectively. In addition the 
following data were collected for all participants: year of birth, gender, medication use (name, dose, frequency) at 
hospital admission and discharge based on medication reconciliation, date of admission, date of discharge, number of 
newly started medications at discharge, body part of surgery, type of surgery (primary, follow-up as planned, follow-up 
unplanned), the American Society of Anesthesiologists physical status classification system (ASA) score,26 educational 
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level, living situation, medication management at home (by themselves, with the help of a relative, with professional 
help) and how medication is stored at home (original packages, pill box or medication pre-packaged by an automated 
dispensing system). The first eleven items were collected from the hospital’s electronic patient record, the other items 
were asked in the paper questionnaire.

Sample Size
Based on a previous study, we hypothesized that SAM would lead to a relevant increase of medication self-efficacy with 
3 points.27 Based on literature a baseline SEAMS-score of 32.9 was assumed.13,28–32 To reject the null hypothesis of no 
difference in medication self-efficacy one week after discharge between patients included pre- versus post-intervention 
period, with an alpha of 0.05 and a power of 0.9, a minimum of 42 patients were needed (21 per study period). To allow 
for 20% loss to follow up, we aimed to include at least 50 patients, but as SAM was implemented in routine practice all 
eligible patients were included.

Data Analysis
Descriptive data were presented in proportions for categorical data, means (standard deviation [SD]) for parametric 
continuous variables and median (interquartile ranges [IQR]) for non-parametric continuous data. In the primary 
analysis, an intention to treat analysis was performed to compare pre- and post-intervention SEAMS-scores after one 
week. This implicates that data of all patients (irrespective of whether they experienced SAM in the post-intervention 
period or not) were included for analysis. For this comparison a Mann–Whitney U-test was applied. In order to adjust for 
possible imbalance between the pre- and post-intervention group a multivariate linear regression analysis was performed 
with the SEAMS at one week as dependent variable and the intervention-group and potential confounders as indepen-
dent variables. All covariates with a P-value <0.1 in the univariate analysis were entered into the multivariate analysis. 
As not all patients in the post-intervention group experienced SAM, a per-protocol analysis was performed. In this 
analysis, pre- and post-intervention SEAMS-scores after one week were compared, including for the post-intervention 
group only data of patients that actually experienced SAM. Differences in non-adherence between pre- and post- 
intervention one week and three months after patient’s discharge were determined using a Fisher’s Exact test. P-values of 
<0.05 were considered statistically significant. Regarding satisfaction with SAM, patient proportions were calculated per 
Likert scale answer. Data were analyzed using IBM SPSS Statistics for Windows, Version 25.0 (IBM Corp, Armonk, 
NY, USA).

Results
Of the 197 patients participating in the study, 96 were included in the pre-intervention period and 101 in the post- 
intervention period (Table 1). Patient characteristics differed between the study periods with respect to age (62.8 versus 
57.0 years pre- and post-intervention respectively), SEAMS-score at discharge (37 versus 35), newly started medica-
tion at discharge (3 versus 4 medications) and living situation (more patients lived alone in the post-intervention 
group).

Main Outcome
Median SEAMS-scores one week after discharge were 35 [IQR 31–38] and 34 [IQR 30–36] in the pre- and post- 
intervention period respectively (p = 0.08; Figure 1). Adjustment for SEAMS-score at discharge, (non-)adherence and 
living status in multivariate analysis did not change this result. Per-protocol analysis results were comparable: 35 [IQR 
31–38] versus 34 [IQR 30–36] (p = 0.22; Figure 2).

Secondary Outcomes
Median SEAMS-scores at three months after discharge were 34 [IQR 29–38] and 33 [IQR 29–37] pre- and post- 
intervention respectively (p = 0.27; Figure 3).
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Table 1 Study Population Demographics

Demographic Characteristics Pre-Implementation of SAM n = 96 Post Implementation of SAM n = 101 Sign

Female, n (%) 58 (60.4) 52 (51.5) 0.25

Age in years, mean (standard deviation) 62.8 (13.2) 57.0 (15.7) 0.01

Living situation, n (%) 0.01

-Alone 6 (6.3) 25 (24.8)

-With partner and/or child(ren) 63 (65.6) 43 (42.6)

-Other 5 (5.2) 7 (6.9)

-Unknown 1 (1.0)

Educational level (n, %) 0.62

-Elementary school 10 (10.4) 6 (5.9)

-Lower secondary education 19 (19.8) 23 (22.8)

-Higher secondary school 33 (34.4) 39 (38.6)

-Bachelor degree or higher 33 (34.4) 32 (31.7)

-Unknown 1 (1.0) 1 (1.0)

Medication management at home, n (%) 0.68

-Help from a professional 3 (3.1) 2 (2.0)

-Help from a relative/acquaintance 31 (32.3) 29 (28.7)

-No help 60 (62.5) 70 (69.3)

-Unknown 2 (2.1)

Medication storage at home 0.75

-Original packages 72 (75.0) 75 (74.3)

-Automatically dispensed pre-packaged medication 2 (2.1) 4 (4.0)

-Pill box 21 (21.9) 22 (21.8)

-Unknown 1 (1.0)

Length of stay in days, median [IQR25-75] 2.0 [1.0–3.0] 1.0 [1.0–3.0] 0.51

SEAMS-score at discharge, median [IQR25-75] 37 [33–39] 35 [30–37] 0.01

Patients that self-managed medication, n (%) na 71 (70.3) na

Newly stated medication at discharge, median [IQR25-75] 3.0 [2.0–5.0] 4.0 [2.0–5.0] 0.00

Surgery on body part 0.74

-Hip 27 (28.1) 22 (21.8)

-Knee 26 (27.1) 31 (30.7)

-Shoulder 11 (11.5) 13 (12.9)

-Other 30 (31.3) 35 (34.7)

-Missing 2 (2.1)

ASA 0.76

-1 18 (18.8) 21 (20.8)

-2 67 (69.8) 70 (69.3)

-3 5 (5.2) 8 (7.9)

-Missing 6 (6.3) 2 (2.0)

Surgery 0.53

-Primary 83 (86.5) 90 (89.1)

-Follow-up as planned 3 (3.1) 1 (1.0)

-Follow-up unplanned 8 (8.3) 10 (9.9)

-Missing 2 (2.1)

Abbreviations: IQR, Inter Quartile Range; na, Not applicable; SAM, self-administration of medication; SEAMS, Self-Efficacy for Appropriate Medication Use Scale; ASA, 
American Society of Anesthesiologists physical status classification system; Sign., statistical significance.
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The proportion of non-adherent patients at one week after discharge was 52.4% and 57.9% pre- and post-intervention, 
respectively (p = 0.54). At three months after discharge this was 53.2% and 64.4% pre- and post-intervention, 
respectively (p = 0.16).

Of the patients that experienced SAM 32.4% agreed and 49.3% strongly agreed that they would like to self-manage 
medication again during a future hospitalization (Figure 4).

Discussion
This study showed that patient’s medication self-efficacy one week and three months after hospitalization did not differ between 
patients experiencing SAM compared to patients who had nurse-led medication administration. There was also no difference in 

Figure 1 Boxplot showing patients’ Self-Efficacy for Appropriate Medication Use Scale (SEAMS) score one week after discharge pre- and post-implementation of inpatient 
self-administration of medication (SAM) at the total ward (intention-to-treat analysis).

Figure 2 Boxplot showing patients’ Self-Efficacy for Appropriate Medication Use Scale (SEAMS) score one week after discharge in the pre-implementation of self-administration of 
medication (SAM) study group versus patients that self-managed medication in the post-implementation of SAM study group (post hoc per-protocol analysis).
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self-reported medication adherence between the pre- and post-intervention study groups one week and three months after 
hospitalization. The majority of patients that experienced SAM preferred to self-manage their medication during hospitalization.

A lack of an effect on medication self-efficacy may be due to the characteristics of our study population. Compared to other 
studies, our population had a high level of medication self-efficacy at discharge, was relatively young and used less 
medication.13,19,27,29 Other studies report baseline medication self-efficacy levels of 22 to 32.19,29 Though in a different 
population than ours, Polito et al recently also showed that SAM did not increase self-efficacy.20 Participants in their study 
were also relatively young and had a high baseline SEAMS. These characteristics therefore might enhance patient’s capability to 
self-administer medication. Although not studied, we indeed experienced that the majority of our population was capable of 
performing SAM. On the other hand, Beigloo et al did establish a significant increase on patients’ medication self-efficacy due to 

Figure 3 Boxplot showing patients’ Self-Efficacy for Appropriate Medication Use Scale (SEAMS) score three months after discharge pre- and post-implementation of 
inpatient self-administration of medication (SAM) at the total ward (intention-to-treat analysis).

4%

7% 7%

33%

49%

I would like to self-manage my medication again when hospitalized 

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

Figure 4 Pie chart that shows patient satisfaction (n = 71) with inpatient self-administration of medication (SAM).
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SAM.19 In this study participants had a low mean SEAMS-score at admission leaving room for improvement and were younger 
compared to our population.19 So, given these specific circumstances future studies should focus on patient characteristics that 
hamper self-efficacy in relation to the potential added value of SAM.

Furthermore, non-adherence was high in our population. In other studies that investigated medication non-adherence, 
self-reported non-adherence was lower as rates ranged between 18% and 22%.33,34 The high non-adherence rate found in our 
study might be due to the methodological choice of using the MARS as outcome measure. Indeed, research using other 
outcomes did show an improvement of adherence due to SAM.15,17 The MARS is often used in patients with chronic 
medication use, but our study population used multiple post-surgery short-term and as-needed medications like analgesics 
and anti-emetics. Consequently, the MARS items may have been less suitable to assess adherence for this type of medication. 
This might have resulted in an overestimation of patient’s medication non-adherence. It might even be reasoned that not 
taking as-needed pain medication may indicate that patients have more knowledge on how and when to use this medication, 
potentially resulting in better pain control and shorter usage of pain medication decreasing the risk of addiction.35

Despite not finding an effect of SAM, the majority of patients that experienced SAM preferred to self-manage their 
medication during hospitalization. This preference of self-administration was also seen in previous research16,18,19 and 
may indicate that other aspects than self-efficacy (independence, respect of autonomy, feeling to be more in control, 
thought on medication safety) drive patient’s preference. Future studies should explore this in more detail, and such 
studies should also look into the effect of SAM in patients that prefer SAM compared to patients who do not.

The choice of the outcome measure self-efficacy may also be responsible for the lack of effect in our study. Studies 
with other outcome measures did show potential benefits of SAM. First, it might enhance medication safety during 
hospitalization as the number of medication errors decrease.15,16 Furthermore, SAM may lead to less medication safety 
problems beyond hospitalization as literature showed that there are less deviations in patients’ medication lists after 
hospitalization.15,16 Next to the possible effects on medication safety, SAM may result in an efficient use of healthcare 
assets, as it saves healthcare professionals’ time, reduces re-hospitalization rates and decreases the number of general 
practitioner consults after hospitalization.15,16,20,21,36 Therefore, we recommend to implement SAM in clinical practice, 
especially from a patient’s perspective, and collect further data to determine its value.

Some possible limitations of this study should be considered. First, the SEAMS-score at discharge was collected differently 
from the outcome SEAMS-scores at one week and three months after hospitalization, respectively by paper and digitally. This 
may have led to small variations in responses, but does not seem to outweigh the benefit of digital questionnaires.37,38 Second, 
post-intervention data were collected directly after implementing SAM. This may have resulted in a discrepancy in results as 
hospital’s staff was not habituated to the new work method yet. Therefore, for future research, we recommend a time series 
method to increase validity. Third, in general, the validity of patient reported outcome measures is suboptimal. Therefore, more 
reliable methods to determine medication adherence, such as dispensing records or actual pill counts, should be used in addition 
to patient reported outcomes. Nevertheless, these methods have generally acknowledged disadvantages too, because they are 
time consuming and less suitable for measurements during hospitalization. Moreover, the assumption is made that all dispensed 
medication is administered, which is not always the case.39 Fourth, in this study the patient characteristics differed between the 
pre- and post-intervention population. However, after adjustment for these potential confounders in a multivariate analysis, still 
no difference in SEAMS-scores could be demonstrated. The difference in characteristics might be time related as the pre- 
intervention period was before the COVID-19 pandemic and the post-intervention period was during the pandemic. During the 
pandemic different patients might be admitted due to shortages healthcare, eg, staffing, and patients may have avoided healthcare, 
eg, because of the fear of getting infected during hospitalization. Moreover, due to the specific patient characteristics of our study 
population, as mentioned before, the results might not be generalized to other patient populations. Therefore, we recommend to 
conduct future research in other study populations, such as patients with low SEAMS-scores at inclusion, admitted to other 
hospital wards, with longer hospital stay or who do not prefer SAM.

Conclusion
In conclusion, in this orthopedic population with high medication self-efficacy scores at discharge, SAM did not affect 
medication self-efficacy or medication adherence after hospitalization. Most patients prefer SAM. Additional studies 
should focus on the effect of SAM in other patient populations.
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