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Abstract 

Background:  Improving patient’s medication knowledge and consequently medication use is essential for optimal 
treatment outcomes. As patient knowledge about medication is currently suboptimal, interventions to optimise 
medication knowledge are necessary. Implementation of Patient’s Own Medication (POM) in which patients bring 
their outpatient medication to the hospital, and nurses administer these during admission, may increase medication 
knowledge. The aim of this study is to explore the impact of POM use on self-reported medication knowledge of hos‑
pitalised patients compared to standard care. Patient’s sense of medication safety, attitude to the provision of informa‑
tion, and to inpatient medication use were studied in both standard care and during POM use too.

Method:  In this nationwide intervention study perceived medication knowledge was assessed with a question‑
naire pre and post implementing POM use. The questionnaire assessed perceived medication knowledge at admis‑
sion and discharge, medication safety during hospitalisation, the provision of information during hospitalisation and 
at discharge, and inpatient medication use during hospitalisation. Patients’ answers were categorised into positive 
and negative/neutral. The proportion of patients with adequate medication knowledge, in the standard care and 
POM use group at hospital admission and discharge, were calculated and compared with adjustment for potential 
confounders.

Results:  Among the 731 patients (393 received standard care and 338 POM) who completed the questionnaire 
(80.2%), POM use seemed to be positively associated with self-reported knowledge on how to use medication at 
discharge (adjusted OR: 3.22 [95% CI 2.01–5.16]). However, for the other two knowledge related statements POM use 
was not associated. Medication knowledge at admission was the most important variable associated with perceived 
medication knowledge at discharge. The majority perceived POM use to be safer (52.9% of standard care patients ver‑
sus 74.0% POM users; P <  0.01), POM users knew better which medicines they still used during hospitalisation (85.8% 
versus 92.3% resp.; P = 0.01), and most patients preferred POM use regardless of having experienced it (68.2% versus 
82.2% resp.; P <  0.01).
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Background
Medication is designed to help diagnose, treat, cure, 
mitigate or prevent a disease [1]. Inappropriate medi-
cation use could compromise this resulting in negative 
clinical outcomes like avoidable hospital admissions, 
progression of disease, disease related complications, 
premature disability, and death, which are detrimental 
for both the community and the individual patient [2–8]. 
In addition, inappropriate medication use is associated 
with increased costs [9]. Improving patient’s medication 
knowledge is essential in disease management as it posi-
tively influences correct medication use and adherence to 
treatment, and thus attainment of clinical goals contrib-
uting to quality of life [10–14].

Medication knowledge includes patient’s ability to 
recall a drug’s name, indication, dosage regimen, and 
frequently occurring adverse drug reactions [10–17]. 
Despite its importance in disease management, it has 
been estimated that more than 50% of the patients, 
amongst variety of diseases and nationalities, have an 
inadequate knowledge of the medication they are tak-
ing [10–17]. In the inpatient setting this problem seems 
even greater, as 96% of the patients cannot name at least 
one medication used during hospitalisation [18]. At dis-
charge, the consequences of this problem become evi-
dent. The majority of patients have limited understanding 
of the impact of their changed medication regimen (like 
adaptation of dosage, starting and discontinuing medica-
tion) [19]. Therefore, interventions to optimise medica-
tion knowledge are necessary.

An opportunity to optimise medication knowledge dur-
ing hospitalisation is Patient’s Own Medication (POM) 
use. In this concept, patients bring their outpatient medi-
cation to the hospital, and nurses administer this medica-
tion during admission. POM use may increase patient’s 
involvement in pharmacotherapy during hospital stay as 
patients have the responsibility of bringing their medica-
tion to the hospital, and medication remains recogniz-
able during hospitalisation. Consequently, patients may 
be more in control of their pharmacotherapy. This may 
positively affect their medication knowledge, but has not 
been studied yet. Therefore, the aim of this study is to 
explore the impact of POM use on self-reported medi-
cation knowledge of hospitalised patients compared to 
standard care (SC). Furthermore, patient’s sense of medi-
cation safety, attitude to the provision of information, 

and to inpatient medication use were studied in both SC 
and during POM use.

Methods
Design
We conducted a multicentre nationwide prospective 
implementation study with a pre-post design. The study 
was designed to implement POM as standard practice 
and to have as less impact on daily clinical practice as 
possible. Therefore, only the most essential data were 
collected. Consequently, we did not collect data about 
how many patients were eligible for participation and 
how many patients participated in the study. The study 
population consisted of all adult patients admitted to 
eight medical wards of seven Dutch hospitals. Data were 
collected during a study period of four months between 
2015 and 2017. Of these hospitals three were university, 
two teaching, one general, and one specialised hospital. 
The included departments were: Cardiology, Internal 
medicine, Haematology, Pulmonology, Medical Oncol-
ogy, Orthopaedics, the combined wards Internal medi-
cine / Gastroenterology / Geriatrics, and Gynaecology / 
Urology / Otorhinolaryngology. In the pre-implementa-
tion phase, patients received SC, thereafter POM use was 
implemented, and subsequently patients received POM 
use in the post-implementation phase (both 2 months 
observation time).

Pre‑intervention: standard care
As part of SC in The Netherlands each patient receives 
medication reconciliation at hospital admission in order 
to make an inventory of a patient’s actual medication use 
(home medication). Based on this and the hospital’s for-
mulary, physicians electronically order medication. Non-
formulary medication is often substituted to a different 
brand and/or a different substance of the same pharma-
cological subgroup. Medication, mostly unit dose, is dis-
tributed from the inpatient pharmacy to the wards, and 
is administered by nurses. Furthermore, information 
about started or changed pharmacotherapy is provided 
to the patient during hospitalisation. During hospitalisa-
tion patients are not involved in the medication process. 
At discharge, substituted medicines are resubstituted to 
the patient’s original home medication, patients receive 
an updated medication list, and additional information 
on started or changed pharmacotherapy is provided. 

Conclusion:  POM use positively affects patient’s medication knowledge about how to use medication and patients’ 
perception of medication safety. With POM use more patients have a positive attitude towards the provision of infor‑
mation. The majority of patients prefer POM use. In conclusion, POM use seems a valuable intervention and requires 
further investigation.
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When necessary, patients receive prescriptions for newly 
started or changed pharmacotherapy which are filled by 
the outpatient pharmacy.

Intervention: POM use during hospitalisation
POM use during hospitalisation was described before by 
the research group [20]. During the intervention period, 
the patients were asked to bring their own medication, in 
the original (regularly multi dose) packages, to the hospi-
tal. In case of an acute hospitalisation, the patient’s rela-
tives were asked to bring the patient’s medication within 
24 h. Medication reconciliation took place as in SC. 
Thereafter, a physician electronically ordered the patient’s 
exact home medication without taking the hospital’s for-
mulary into account. Consequently, medication substi-
tution did not take place. POM stock was checked by a 
nurse or pharmacy technician for completeness, shelf 
life, quality (by observation), and quantity. Thereafter, the 
medication was stored per patient. Nurses administered 
POM. Newly started medication that should be contin-
ued at home and POM that ran out of stock were pro-
vided in outpatient packages by the pharmacy and stored 
per patient too. Medication information was given as in 
SC. At discharge, POM was collected, including newly 
started therapies, and handed over to the patient. As in 
SC, patients received an updated medication list.

Study population
All adult patients admitted to the participating wards 
during the study period were eligible for participation if 
they were using medication at home. Only patients using 
medication that could not be traced back to its original 
package were excluded, i.e. patients with individualised 
pre-packaged medication (either by an automated dis-
pensing system or medication organizer box), without 
the possibility of bringing the original medication pack-
age to the hospital.

Data collection
In both study periods of two months duration, patients 
were asked to complete one questionnaire with state-
ments on perceived medication knowledge, medication 
safety, the provision of information, and inpatient medi-
cation use (see Additional file 1). Healthcare profession-
als handed over the questionnaire to all admitted patients 
on the ward who were eligible to participate. If patients 
filled in the questionnaire they consented to participate 
in this study, number of patients who did not (want to) 
participated were not collected. This questionnaire was 
designed by the research team based on published lit-
erature and their expertise with medication process 
adoptions and designing patient questionnaires [21, 22]. 
Thereafter the questionnaire was proofread by patients 

and further textual refined resulting in the final question-
naire. Patients were asked to respond to six statements 
at admission (A1–6), six other statements during hospi-
talisation (B1–6) and five statements at discharge (C1–5). 
The three statements on medication knowledge were 
asked twice, at admission (A1–3) and discharge (C1–3) 
respectively. Patients were asked to score on a 5-point 
Likert scale (ranging from totally disagree to totally 
agree), how much they agreed with each statement. 
Patient characteristics (gender, year of birth, level of 
education, marital status, native language, and help with 
medication use at home) were collected as well. Data on 
current medication use or number of medication changes 
during hospitalisation were not part of our study.

Outcome
The main outcome of this study was the proportion of 
patients with adequate self-reported medication knowl-
edge in the POM use group and the SC group at hospital 
discharge and the identification of determinants asso-
ciated with it. Patients’ answers to the questionnaire’s 
statements were dichotomized into positive (represent-
ing answers agree or totally agree) and negative/neutral 
(representing answers: disagree, totally disagree, neu-
tral, unknown or not applicable). Self-reported medica-
tion knowledge was defined adequate if the response was 
positive per statement on medication knowledge. The 
secondary outcomes were: patient’s sense of medication 
safety, attitude to the provision of information, and to 
inpatient medication use.

Data analysis
Data were descriptively analysed and reported as counts 
and percentages (except for the continuous variable age 
which was reported as mean and standard deviation). 
No sample-size calculation was performed, as this was 
an exploratory study. The proportion of patients who 
reported adequate medication knowledge at admission 
and discharge was calculated for both study periods. The 
differences between groups at baseline were analysed 
per characteristic using Pearson Χ2 test (or independ-
ent t-test for age). Our primary outcome was analysed 
in a multivariate logistic full model regression analysis 
with self-reported medication knowledge at discharge as 
dependent variable. Possible confounders (like gender) 
were entered into the model. Self-reported medication 
knowledge at admission was entered into the model as 
well to adjust for baseline knowledge. If a confounder was 
missing for a case listwise deletion was performed. The 
proportion of patients that were positive towards a state-
ment on medication safety, provision of information, and 
inpatient medication use during SC and POM use were 
calculated and compared using Pearson Χ2 test. Data 
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were analysed using SPSS (IBM Corp. Release 25.0.0.1. 
IBM SPSS Statistics for Windows, Version 25.0. Armonk, 
NY: IBM Corp). Results were assumed to be significant 
when P <  0.05 for all statistical analyses.

Results
Study population
In total 731 patients (80.2%) responded to all state-
ments (part A, B and C of the questionnaire). Of these, 
393 patients received SC and 338 received POM use. The 
mean age of patients was 62.4 (SD 14.7) and 61.1 (SD 
15.7) years old, in the SC and POM use group respec-
tively (Table 1). Significantly more patients received help 
with medication management at home and less patients 
claimed to always take their prescribed medication in the 
SC group compared to POM users (22.6% versus [vs] 13.6 
and 89.3% vs 96.2%, respectively).

Main outcome
The majority of the patients reported adequate medica-
tion knowledge during hospitalisation in both study peri-
ods, as shown in Fig.  1. At discharge, the proportion of 
patients who reported adequate medication knowledge 
about why they use their medicines (statement C1 and 
C2) was comparable between the SC (93.1% [C1] and 
88.8% [C2]) and POM use (97.3% [C1] and 93.5% [C2]) 
group. Similar results were found at admission; adequate 
medication knowledge was reported in 92.6% (A1) and 
87.5% (A2) of patients receiving SC and 96.2% (A2) and 
92.9% (A2) of patients participating in POM use schemes, 
respectively. On the other hand, at discharge the propor-
tion of patients with adequate self-reported medication 
knowledge on how to use medicines (C3) decreased from 
92.1 to 78.1% in the SC group compared to 97.0 to 90.5% 
in the POM use group (Fig. 1).

In a multivariate model, POM use was significantly 
associated (adjusted OR (ORadj) [95% confidence 

Table 1  Study population demographic

Used aberration: POM Patient’s Own Medication

* Pearson Chi-Square test for categorical data and independent t-test for continuous data
a Data of 7 and 2 records were missing
b Data of 37 and 31 records were missing
c Data of 1 and 3 records were missing
d Data of 2 and 3 records were missing
e Data of 105 and 6 records were missing
f Patients that were positive (agree or totally agree) towards a statement at admission

Demographic characteristics Standard care
n = 393

POM use
n = 338

P value*

Femalea, n (%) 172 (44.6) 141 (42.0) 0.48

Ageb (mean and standard deviation) 62.4 (14.7) 61.1 (15.7) 0.28

Marital statusc (n, %) 0.57

 -  Single 45 (11.5) 46 (13.7)

 -  Partner, not married 40 (10.2) 37 (11.0)

 -  Married 250 (63.8) 214 (63.9)

 -  Divorced 20 (5.1) 18 (5.4)

 -  Widow/widower 34 (8.7) 19 (5.7)

 -  Unknown 3 (0.8) 1 (0.3)

Educational leveld (n, %) 0.27

 -  Elementary school 25 (6.4) 25 (7.5)

 -  Lower secondary education 141 (36.1) 116 (34.6)

 -  Upper secondary school 125 (32.0) 95 (28.4)

 -  Bachelor degree or higher 98 (25.1) 92 (27.5)

 -  Unknown 2 (0.5) 7 (2.1)

Native Dutch (n, %) 366 (93.1) 325 (96.2) 0.07

Help with medication management at homee (n, %) 65 (22.6) 45 (13.6) <  0.01

Adequate self-reported medication usef (n, %):

  01. I always take my prescribed medicine 351 (89.3) 325 (96.2) <  0.01

  02. I always take the prescribed amount of medicine 358 (91.1) 319 (94.4) 0.09

  03. I always use my medicine at the prescribed time 336 (85.5) 296 (87.6) 0.41
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interval (CI)]: 3.22 [95% CI 2.01–5.16]) with ade-
quate medication knowledge at discharge on how to 
use medicines (C3). Furthermore, adequate medica-
tion knowledge at admission (C1: ORadj 68.06 [95% CI 
26.52–174.71], C2: ORadj 41.16 [95% CI 19.87–85.26], 
C3: ORadj 7.31 [95% CI 3.46–15.45]) and help with 
medication management at home (C1: ORadj 0.35 [95% 
CI 0.12–0.97], C2: ORadj 0.35 [95% CI 0.16–0.74], C3: 
ORadj 0.36 [95% CI 0.21–0.59]) were significantly 
associated with adequate medication knowledge at 
discharge for all three statements (see Table  2. Multi-
variate logistic regression results of self-reported ade-
quate medication knowledge at discharge.

Being native Dutch was associated with a positive out-
come for statement C2 “I know for each medicine that 
I use why I use it” (ORadj 4.49 [95% CI 1.46–13.76]) and 

being female was associated with a negative outcome for 
statement C3 “I know for each medicine that I use how to 
use it” (ORadj 0.57 [95% CI 0.36–0.90]).

Secondary outcomes
Sense of medication safety
More than half of the patients perceived that POM use 
reduces the number of medication errors (Table  3, B1). 
This percentage was highest among POM users com-
pared to SC patients (74.0% vs 52.9%; P <  0.01).

Attitude towards the provision of information
In general most patients were positive towards the pro-
vision of information as shown in Table  3 (B2–6). Sig-
nificantly more POM users (92.3%) reported to know 
which medicines from home they were still using during 

Fig. 1  Proportion patients that reported to have adequate medication knowledge by patients receiving either standard care or POM use. 
POM = Patient’s Own Medication
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Table 2  Multivariate logistic regression results of self-reported adequate medication knowledge at discharge

Statement Self-reported medication knowledge at 
discharge

C1. I know why I use my medicines Adequate n (%)
695 (100)

Inadequate n (%)
36 (100)

ORcrude
[95%CI]*

ORAdjusted
[95%CI]*

POM use

  No 366 (52.7) 27 (75.0) Ref. Ref.

  Yes 329 (47.3) 9 (25.0) 2.70 [1.25–5.82] 1.88 [0.70–5.01]

Self-reported medication knowledge at admission (A1. I know why I use my medicines)

  Inadequate (negative or neutral answer) 20 (2.9) 22 (61.1) Ref. Ref.

  Adequate (positive answer) 675 (97.1) 14 (38.9) 53.04 [23.73–118.53] 68.06 [26.52–174.71]

Gender#

  Male 388 (55.8) 21 (58.3) Ref Ref.

  Female 298 (42.9) 15 (41.7) 1.08 [0.54–2.12] 0.72 [0.28–1.86]

Help with medication management at home^

  No 491 (70.6) 19 (52.8) Ref. Ref.

  Yes 99 (14.2) 11 (30.6) 0.35 [0.16–0.76] 0.35 [0.12–0.97]

Native

  No 38 (5.5) 2 (5.6) Ref. Ref.

  Yes 657 (94.5) 34 (94.4) 1.02 [0.24–4.39] 1.51 [0.23–9.82]

C2. I know for each medicine that I usewhyI use it Adequate n (%)
665 (100)

Inadequate n (%)
66 (100)

ORcrude
[95%CI]*

ORAdjusted
[95%CI*]

POM use

  No 349 (52.5) 22 (33.3) Ref. Ref.

  Yes 316 (47.5) 44 (66.7) 1.81 [1.06–3.09 1.33 [0.67–2.65]

Self-reported medication knowledge at admission (A2. I know for each medicine that I use why I use it)

  Inadequate (negative or neutral answer) 30 (4.5) 43 (65.2) Ref. Ref.

  Adequate (positive answer) 635 (95.5) 23 (34.8) 39.57 [21.19–73.92] 41.16 [19.87–85.26]

Gender#

  Male 372 (55.9) 37 (56.1) Ref. Ref.

  Female 285 (42.9) 28 (42.4) 1.01 [0.61–1.69] 0.51 [0.25–1.03]

Help with medication management at home^

  No 470 (70.7) 40 (60.6) Ref. Ref.

  Yes 90 (13.5) 20 (30.3) 0.38 [0.21–0.69] 0.35 [0.16–0.74]

Native

  No 30 (4.5) 10 (15.2) Ref. Ref.

  Yes 635 (95.5) 56 (84.8) 3.78 [1.76–8.13] 4.49 [1.46–13.76]

C3. I know for each medicine that I usehowto use it Adequate n (%)
613 (100)

Inadequate n (%)
118 (100)

ORcrude
[95%CI]*

ORAdjusted
[95%CI*]

POM use

  No 307 (50.1) 86 (72.9) Ref. Ref.

  Yes 306 (49.9) 32 (27.1) 2.68 [1.73–4.14] 3.22 [2.01–5.16]

Self-reported medication knowledge at admission (A3. I know for each medicine that I use how to use it)

  Inadequate (negative or neutral answer) 17 (2.8) 24 (20.3) Ref. Ref.

  Adequate (positive answer) 596 (97.2) 94 (79.7) 8.95 [4.63–17.29] 7.31 [3.46–15.45]

Gender#

  Male 350 (57.1) 59 (50.0) Ref. Ref.

  Female 255 (41.6) 58 (49.2) 0.74 [0.50–1.10] 0.57 [0.36–0.90]

Help with medication management at home^

  No 435 (71.0) 75 (63.6) Ref. Ref.

  Yes 73 (11.9) 37 (31.4 0.34 [0.21–0.54] 0.36 [0.21–0.59]

Native

  No 33 (5.4) 7 (5.9) Ref. Ref.

  Yes 580 (94.6) 111 (94.1) 1.11 [0.48–2.57] 0.43 [0.14–1.31]

Used aberrations: POM Patient’s Own Medication, OR Odds Ratio, CI Confidence interval
~ Enter method; # 9 cases missing; ^ 111 cases missing
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admission compared to patients receiving SC (85.8%; 
P <   0.01). In both groups, a comparable proportion of 
patients reported to be informed about substituted medi-
cation and newly started pharmacotherapy during hos-
pitalisation. At discharge, similar proportions of patients 
reported to have no more questions. However, POM 
users knew better where to go with questions at dis-
charge compared to SC (92.6% vs 87.5%; P = 0.02).

Attitude towards inpatient medication use
A significantly greater proportion of POM users would 
like to be able to use POM during hospitalisation, com-
pared to SC patients (82.2% vs 68.2%; P < 0.01; Table  3 
B7). The majority of the patients would also like to self-
manage their medication use during hospitalisation, 56.2 
and 62.7% (P = 0.08; Table 3 B8) in the SC and POM use 
group respectively.

Discussion
In this study we explored the impact of POM use on 
self-reported medication knowledge at patient’s dis-
charge from the hospital. The results showed that POM 
use seemed to be positively associated with patient’s 
knowledge about how to use medication at discharge. 
However, for the two other knowledge related questions 
no effect of POM use was observed, as the effect at dis-
charge was highly determined by the patients’ perceived 
knowledge at admission. Furthermore, most patients per-
ceived that POM use reduces the number of medication 
errors. POM use during hospitalisation seems to have a 
positive but small effect on being informed as patients 

reported to know better where to indicate questions at 
discharge. Moreover, most patients would like to be able 
to use POM during hospitalisation regardless of hav-
ing experienced it. Therefore POM use seems a valuable 
intervention.

In this study, multiple variables seem to be associated 
with adequate self-reported medication knowledge at 
discharge. Notable is the high percentage of adequate 
self-reported medication knowledge at admission in both 
groups. These findings probably resulted into the high 
observed ORs with wide 95% CI, which may limit the 
clinical interpretation of the results. Despite the high per-
centage of baseline self-reported medication knowledge 
we did found a positive association between medication 
knowledge about the usage of medication at discharge 
and POM use. Recognizing the medication (packages) 
used during hospitalisation may account for this.

At admission we observed a significant difference in 
medication knowledge and medication use favouring 
POM users. This might be explained by the lower pro-
portion of patients getting help with medication man-
agement at home in the POM use group. Patients who 
received no help might have a more positive attitude 
towards their medication knowledge and use. Further-
more, patients with better medication knowledge might 
be more likely to participate in POM use schemes during 
hospitalisation.

In our study, patients perceived that medication safety 
during hospitalisation would be improved by POM use. 
This may be because the patient is the last link in the 
medication process before administration and therefore 

Table 3  Proportion patients that is positive towards a statement during standard care versus POM use

Used aberrations: POM Patient’s Own Medication

* Pearson Chi-Square test

Statement (part B) Moment of response Standard 
care (% 
positive)

POM 
use (% 
positive)

P value*

Sense of medication safety

  B1 I think that continued use of the medicines I use at home reduces the number of 
medication errors

At discharge 52.9 74.0 < 0.01

Attitude towards the provision of information

  B2 During hospitalisation it is clear to me which medicines from home I still use. During hospitalisation 85.8 92.3 0.01

  B3 I am informed about replacing a medicine that I use at home with a medicine 
from the hospital.

During hospitalisation 65.4 67.8 0.50

  B4 When medication is started during the admission, I am informed about this. During hospitalisation 76.3 79.6 0.29

  B5 I have no more questions about my medication after admission. At discharge 85.2 89.3 0.10

  B6 I know where or to whom I can go with my questions about medication. At discharge 87.5 92.6 0.02

Attitude towards inpatient medication use

  B7 I would like to be able to continue to use my medicines from home during the 
admission.

At discharge 68.2 82.2 < 0.01

  B8 I would like to manage my medicines from home (when they are used during 
the admission) by myself.

At discharge 56.2 62.7 0.08
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could be the last one to correct a medication error before 
it actually reaches the patient. POM use may increase 
patient’s involvement which in turn could positively 
influence patient’s alertness resulting in patients feeling 
safer. This theory is supported by our study results as 
POM users were even more positive towards medication 
safety due to POM than patients receiving SC. Further-
more, results of previous research showed that patients 
believe that active participation during hospitalisation 
might prevent medication errors [18]. Although actual 
medication safety was not investigated in our study the 
feeling of being safe is relevant, as feeling unsafe can 
result in patient distress [23].

The majority of patients would like to participate in 
POM use schemes during hospitalisation and manage 
their medication by themselves (e.g. self-administration 
during hospitalisation), independent of experienc-
ing it during this study. Moreover POM users were 
even more positive than patients receiving SC. Thus 
patients prefer to manage their own pharmaceutical 
care regardless of being hospitalised. Previous research 
showed that patients may benefit from self-administra-
tion [24–26]. An explanation for our findings could be 
that POM use may enhance patient counselling during 
hospitalisation. Indeed, previous research showed that 
patients prefer to receive medication information dur-
ing hospitalisation rather than from community health 
care services [27]. Our findings may suggest that more 
information was provided or asked for during the POM 
use period because more patients reported to know 
which medicines from home they still used during hos-
pitalisation and where or to whom they could go with 
medication questions. From patients’ perspectives we 
therefore recommend to implement POM use during 
hospitalisation.

The results of this study are representative for the 
entire Dutch hospital setting, due to the large number 
of patients included and the diversity among included 
hospitals and wards. However, more attention is nec-
essary to include non-natives to use POM as language 
and culture may influence willingness to use POM. In 
addition, the standard medication process might dif-
fer in other countries when compared to our setting. 
Consequently, our findings may not be generalizable 
to other settings. Nevertheless, an important reason 
to implement POM is to make the medication recog-
nizable for patients. As in many countries medication 
is currently substituted at admission we think that 
implementing POM use is a promising way to improve 
patient knowledge on medication use in other health-
care systems as well [28]. Moreover, there is a global 
trend to improve medication safety throughout the 
care setting and POM may contribute to this as less 

medication changes during transition of care decrease 
the opportunity for error.

This study had some limitations. First, almost 20% 
of the questionnaires could not be used for analy-
sis because data were missing. This could have led to 
information bias. However, this exclusion was simi-
lar in both study groups making it plausible that this 
effect would be comparable. Second, no information 
on medication schedule was collected in this study, 
so we did not know how much and which medica-
tion patients used. Pharmacotherapeutic adjustments 
(started, stopped or changed medication) during hos-
pitalisation were not collected either. We did not col-
lect this (and other) information due to the fact that 
the study was designed to implement POM as stand-
ard practice. Therefore, we wanted to simulate nor-
mal conditions on the medical wards, with limited 
presence of a researcher during the observation peri-
ods. Furthermore, we wanted to minimize the burden 
for healthcare professionals on the ward. It is plau-
sible that a higher number of medicines used and/or 
more changes would have a negative effect on medi-
cation knowledge because it enlarges the amount and 
complexity of knowledge to process and reproduce. 
Moreover, specific medication groups could be more 
difficult to use which might impact medication knowl-
edge as well. As this study design may have resulted 
into selection bias, we assume this effect was present 
in both study groups. Third, in this study the assess-
ment of medication knowledge was self-reported by 
patients and not measured (by verifying patients’ 
understanding). Patients may have overestimated their 
medication knowledge as previous research in elderly 
patients confirmed [27]. Nonetheless, we were inter-
ested in perceived medication knowledge because 
it helps us understand patients’ view. Fourth, in our 
study the follow-up period was short, only during hos-
pitalisation. A follow-up study would be valuable in 
order to establish whether the self-perceived knowl-
edge persists after hospitalisation. Fifth, our study 
design was exploratory therefore p-values should be 
interpreted with caution. Sixth, the answers ‘unknown’ 
and ‘not applicable’ were included in the negative/neu-
tral response group. Therefore the group of patients 
with inadequate knowledge may be overestimated. 
However, as these answers were rarely given (only in 
0–2% of responses), the overestimation will be limited. 
Last, literature could not provide us with an applica-
ble, validated questionnaire. Therefore an expert team 
developed a questionnaire based on validated ques-
tionnaires [21, 22].

In conclusion, POM use has the ability to positively 
influence patient’s medication knowledge about how 
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to use medication at discharge. Furthermore, POM use 
enhances the feeling of medication safety during hos-
pitalisation and more patients have a positive attitude 
towards the provision of information due to POM use. 
Moreover, most patients prefer POM use during hospi-
talisation and would like to self-administer medication 
as well. Therefore, POM use seems a valuable inter-
vention and more research towards POM use (in com-
bination with self-administration) is recommended.
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