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Abstract

Background Medication discrepancies commonly occur when patients are transferred between care settings.
Despite the presence of medication reconciliation services (MRS), medication discrepancies are still prevalent, which
has clinical costs and implications. This study aimed to explore the perspectives of various stakeholders on how the
MRS can be optimized in Singapore.

Methods This is a descriptive qualitative study. Semi-structured interviews with 30 participants from the National
Healthcare Group, including family physicians (N=10), pharmacists (N=10), patients recently discharged from
restructured hospitals (N=7) and their caregivers (N=3) were conducted. All transcribed interviews were coded
independently by three coders and inductive thematic analysis approach was used.

Results Five core themes were identified. (1) The MRS enhanced healthcare services in various aspects including
efficiency and health literacy; (2) There were several challenges in delivering the MRS covering processes, technology
and training; (3) Issues with suitable patient selection and follow-up; (4) Barriers to scaling up of MRS that involve
various stakeholders, cross-sector integration and environmental restrictions; and finally (5) Role definition of the
pharmacist to all the stakeholders.

Conclusion This study identified the role of MRS in enhancing healthcare services and explored the challenges
encountered in the provision of MRS from family physicians, pharmacists, patients and their caregivers. These findings
supported the need for a shift of MRS towards a more comprehensive medication review model. Future improvement
work to the MRS can be conducted based on the findings.

Keywords Medication reconciliation service, Medication discrepancies, Medication review, Primary care, Transition of
care, Discharge
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Background

Medication is an important element of patient care and
treatment of many diseases that requires constant review
and optimization. Polypharmacy is defined as taking five
or more medications daily [1]. While the global preva-
lence of polypharmacy varies from country to country, it
has been found to be as high as 90% in the older adult
population [2]. Medication management challenges often
arise when patients are discharged from acute or tertiary
institutions to the community and primary care settings,
especially in the context of multimorbidity and polyphar-
macy [3]. Unintended changes to medications across
prescribers may lead to discrepancies which can compro-
mise patient safety and clinical outcomes [4].

According to the international consensus group, medi-
cation reconciliation service (MRS) is defined as “creating
the most accurate list possible of all medication a patient
is taking and comparing that list against the prescriber’s
orders. In addition, the patients’ allergies and history of
side effects from medications and medication aids are
listed with the goal of providing correct medications to
the patient at all transition points within the healthcare
system” [5]. Similarly, the Ministry of Health in Singa-
pore defines MRS as a structured and explicit process of
creating the most accurate list possible of all medications
a patient is taking, with the goal to ensure accurate and
complete medication information transfer during transi-
tions of care [6].

MRS has been provided in various settings, including
home medicines reviews [7] as well as the more tradi-
tional service at tertiary settings. However, in Singapore,
MRS is usually implemented at admission and discharge
from tertiary healthcare settings and have shown to
significantly reduce medication discrepancies [8]. The
long-term sustainability of these benefits, however, may
be limited as evidenced by the high readmission rate of
older adult patients with medication discrepancies [8].

There is a need to complement MRS in the commu-
nity and primary care. In Singapore’s primary care con-
text, pharmacists are traditionally seen dispensing over
the counter and they have generally been less involved in
the clinical care of a patient. As such, MRS have not been
widely adopted in primary care and patients referred to
MRS also tended to be unfamiliar with the service. A
recent review of the literature concluded that although
pharmacists can resolve medication discrepancies with
medication reconciliation at hospital discharge, patient
outcome and care workload improvements were incon-
sistent [9]. Despite being able to resolve discrepancies,
the MRS is also not widely adopted due to different barri-
ers such as a lack of interprofessional communication [10,
11], patient’s resistance to having medicines reviewed, a
lack of role clarity [10], and lack of standardized work-
flows [12]. Moreover, Weir et al. found that physicians
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were varied in their attitude towards MRS and they could
be broadly divided into three groups, namely supportive,
ambivalent and skeptical [13].

One study conducted at the National Healthcare Group
Polyclinics (NHGP) in Singapore evaluated the value of
pharmacist-led MRS in a primary healthcare setting for
patients recently discharged from hospitals [14]. The
study found that MRS reduced medication discrep-
ancies in prescriptions by half and was subsequently
implemented as part of standard care. Nevertheless,
the efficacy of MRS to reduce medication discrepan-
cies remains inconclusive [15]. Hence, there is a need for
more studies on community-based MRS and its efficacy
in complementing MRS conducted in the tertiary setting.

In addition to bridging MRS services across health-
care sectors, there is increasing recognition of the value
of expanding the scope of these services to full medica-
tion review (MR) [16]. MR entails a structured, critical
examination of a patient’s medicines with the objective of
reaching an agreement with the patient about treatment,
optimizing the impact of medicines, minimizing the
number of medication-related problems, and reducing
waste [17]. Both MRS and MR are components of medi-
cation management that will facilitate patients having the
best outcome [6]. MRS is an important component of a
MR. During a MR encounter, medication reconciliation
is first performed before the structured review is con-
ducted. While MRS would typically yield a list of medica-
tions and its associated doses that the patient is taking, a
MR would involve additional reviews on medication suit-
ability and optimization.

This study targeted on patients recently discharged
from tertiary to the primary care setting. The focus was
specifically on the existing MRS model in NHGP, and
how it can be improved and expanded progressively
towards a MR model. By gaining a better understand-
ing of the stakeholders’ needs and concerns, we hope to
develop a more comprehensive medication management
model for the care and support of patients in primary
care.

Hence, this study aimed to

1. evaluate the existing MRS model from the
perspectives of healthcare providers, patients and
caregivers.

2. describe the perspectives of the various stakeholders
on how the MRS can be improved and further
expanded.

Methods

Design

This study adopted a qualitative methodology involving
semi-structured interviews with healthcare providers,
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patients, and caregivers. The study is nested in a larger
study to develop a new medication reconciliation service
(nMRS) in primary care. The qualitative study phase was
mainly exploratory in nature and provided insights into
the experience with existing MRS model (barriers and
limitation, facilitators and value) and elicited feedback to
guide the development of a better and improved MRS.

Ethics was approved by the National Healthcare Group
(NHG) Domain Specific Review Board (DSRB) (refer-
ence number: 2018/01365). The COnsolidated criteria for
REporting Qualitative research (COREQ) guidelines [18]
were used to report the study.

Setting and participants

The study was conducted from June to October 2019 at
National Healthcare Group Polyclinics (NHGP). NHGP
is a public primary healthcare institution that consists
of seven polyclinics located in the northern and central
parts of Singapore. Each polyclinic is a one-stop primary
healthcare centre including pharmacy, laboratory and
radiological services. All patients who were recently dis-
charged from the hospital, aged more than 40 years old
and referred to the polyclinics for follow-up were referred
to the National Healthcare Group Pharmacy (NHGPh)

Patient’s arrival at the polyclinic

Registration sends patient to medication
clinic for MRS with pharmacist before
doctor’s consultation.

Pharmacy

. On the same day, another pharmacist
in the same polyclinic reconciles
medication balance and processes
prescription based on reconciliation.

. The pharmacist provides the patient
with an updated Patient Medication
List (PML) and medication before
he/she leaves the polyclinic.
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for MRS in the polyclinics. These patients could be either
new patients or existing patients of the polyclinics. They
could be referred to the polyclinics for long-term follow-
up of chronic diseases or short-term conditions such
as resolving pneumonia. The MRS was only conducted
once, for each discharge, during the transition from a ter-
tiary hospital to primary care.

Figure 1 depicts the patient’s journey as they go
through the MRS at NHGP. Briefly, appointment for
MRS will be made for the patient upon discharge from
tertiary care. All referred patients will attend the compli-
mentary pharmacist-led MRS. During the MRS, which
can last between 5 and 30 min, depending on the case
complexity of the patient, a draft prescription will be
prepared for the doctor. Further medication discrepan-
cies were resolved after the consultation with the doctor,
and the dispensing pharmacist will draft and provide the
patient with a Patient Medication List (PML). The PML
represents the most accurate list possible of prescribed
and non-prescribed medications that a patient is taking
at a particular point in time. The PML acts as a tool for
communication with the next healthcare provider during
transitions of care [6].

Medication clinic

. Pharmacist gathers information from
sources, such as electronic computer
systems and interviews with patients
and/or caregivers, to obtain the best
possible medication history.

. Pharmacist reconciles medication
balance and checks for medication
discrepancies. Findings are
documented in the electronic notes
for communication to the doctor.

. Pharmacist drafts an electronic
prescription, containing the latest
intended medications prescribed, for
the doctor.

Doctor’s consultation

. Doctor reviews patient’s medical
conditions and changes to
medications, and addresses patient’s
medication-related problems.

. Doctor reviews pharmacist’s draft
electronic prescription and confirms
prescription.

Fig. 1 Patient’s journey through Medication Reconciliation Service (MRS) at National Healthcare Group Polyclinics (NHGP)
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The study recruited healthcare providers that included
pharmacists and doctors, and healthcare users that
included patients and their caregivers into the study.
Purposive sampling was adopted for the recruitment of
healthcare providers to ensure a wide representation of
experience and levels of clinical training. Convenience
sampling was adopted for the recruitment of healthcare
users. Eligibility criteria for the healthcare users were as
follows: (a) aged 21 years and above, (b) able to converse
in English or Mandarin, (c) recently discharged from
tertiary care and attended at least one session of MRS
at NHGP, and (d) willing and able to provide consent. A
similar set of criteria was applied for the healthcare pro-
viders group with exception of (c). Healthcare users who
were only able to converse in dialects or who were unable
to give consent due to cognitive or psychiatric problems
were excluded.

Data collection

Eligibility for healthcare users was first ascertained
by a pharmacist and potential participants were then
approached by the research team members indepen-
dent to patient care. Written consent was sought from
all study participants and permission to use a recording
device obtained prior to the commencement of the semi-
structured interviews. Sociodemographic information
including age, sex, and ethnicity, was collected during
the interview. All healthcare users who agreed to partici-
pate in the study had the written consent and interviews
conducted on the same day of MRS. Healthcare provid-
ers had the semi-structured interviews conducted at their
preferred date and time. All interviews were conducted at
the premises of NHGP.

Each interview lasted about 20 to 40 min and was con-
ducted in the participants’ preferred language (English
or Mandarin) by trained interviewers independent to the
healthcare team. The two interviewers (Z.Y.C. and L.Y.L.)
were trained qualitative researchers with undergraduate
degrees in Psychology and were fluent in both English
and Mandarin. Data collection and analyses were super-
vised by K.G.

Interviews were guided by topic guide developed with
input from clinicians (E.S.L., E.S.J.B. and S.J.X.) and an
experienced qualitative researcher (K.G.) (Supplemen-
tary Files 1 and 2). The topic guide was pilot tested and
improved upon from the feedback received on relevance,
clarity and acceptability of questions. The final topic
guide for all participants were similar, comprising non-
directive questions on the following topics: perceptions
and experiences with current MRS services, concerns
and challenges and recommendations for improve-
ment. Interviews were audio recorded and transcribed
verbatim. Non-English interviews were transcribed

Page 4 of 12

verbatim and translated into English. Transcripts were
not returned to the participants.

Analytical approach

An inductive thematic analysis approach [19] that uses
the steps of familiarization, coding, theme development,
reviewing themes, defining themes, and reporting was
applied to identify barriers and facilitators. All tran-
scribed interviews were coded independently by three
coders (Z.Y.C., E.SJ.B. and L.Y.L.). Specialist software
was not used. Initial codes and preliminary codebooks of
emerging themes were iteratively refined after consensus
were reached between coders. These preliminary code-
books were applied to all subsequent interviews. Two
codebooks, one for healthcare providers and another for
healthcare users, were developed and applied. Researcher
reflexivity was supported by regular meetings with all
team members in which themes (including illustra-
tive quotes) and codebooks were reviewed and refined.
All themes and codebooks were further reviewed and
contrasted before a final master codebook was collab-
oratively developed, expanding and collapsing emerg-
ing themes. The final codebook was used to recode all
transcripts. Coded quotes were organized by theme,
subtheme, and participant type i.e., healthcare provid-
ers or users. Further recruitment of healthcare users and
providers ceased when consensus was reached among
research team members that data collected had reached
thematic saturation.

Results

A total of 20 healthcare providers were approached and
all agreed to participate. A total of 20 eligible healthcare
users were approached, of which 10 were referred and
agreed to participate in the study. The study sample com-
prised N=30 participants (Family physician, N=10; Phar-
macist, N=10; Patient, N=7 and Caregivers, N=3). The
clinical experience of pharmacists and family physicians
ranged from three to 18 years and six to 35 years respec-
tively. A total of 27 interviews were conducted in English
and three in Mandarin. Table 1 depicts the demographics
of the participants.

The analysis revealed 20 themes that were grouped into
five higher order themes: (1) Enhanced healthcare ser-
vices, (2) Challenges in delivering MRS, (3) Issues with
patient selection and follow-up, (4) Barriers to scaling
up MRS, and (5) Role definition of the pharmacist. The
higher order themes were generally comparable across
healthcare providers and users and are presented in
Table 2. Table 3 shows differing sub-themes unique to the
healthcare provider group. The thematic schema is sum-
marized in Fig. 2.
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Table 1 Demographics of participants (n=30)
Healthcare providers

Health care users

(n=20) (n=10)
n % n %
Gender Female 16 80 6 60
Age 20-30 3 15 0 0
Group
31-40 13 65 2 20
41-50 3 15 0 0
51-60 1 5 0
>60 0 0 8 80
Race Chinese 17 8 8 80
Malay 1 5 2 20
Indian 2 10 0 0

We identified sub-themes within four of the main
themes that were unique to healthcare providers and pre-
sented them in Table 3 below.

Enhanced healthcare services

The existing MRS was generally well received by both
healthcare providers and users. The MRS reduced the
burden of care from the physicians by leveraging the
inputs of the pharmacists. Both groups of providers per-
ceived an increase in efficiency of healthcare delivery
through the MRS by optimizing the physician’s consul-
tation time and using the MRS as a platform to discuss
medication-related problems. There were also less re-
work for the pharmacists during dispensing.

Healthcare users appreciated the service as they could
raise concerns with better knowledge of their own medi-
cations, helping them to understand why they were
prescribed certain medications and the importance of
adherence. Pharmacists utilized the platform to check
on patients’ medication adherence, discrepancies in the
medication list and foster health literacy.

The MRS was also perceived to improve medication
safety by reducing medication-related errors through the
provision of an additional layer of checks when the phar-
macists conducted the MRS. Finally, healthcare users also
could be alerted to their own incorrect medication-taking
behaviour. The personalized service and the involvement
of caregivers in medication management were welcomed.

Challenges in delivering MRS

There were several factors identified that impeded the
delivery of the MRS, and these were predominantly
experienced by the healthcare providers. These factors
can broadly be categorized as patient-related and non-
patient-related issues. Patient-related issues included
an additional waiting time incurred by healthcare users
and difficulty in eliciting information useful to the MRS
session.
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The MRS added to the overall amount of time a patient
was required to spend in the polyclinic. This was a result
of having to move from room to room for each different
service and the time required to wait their turn for each
service provider. The additional waiting time was the only
challenge that was cited by both healthcare providers and
users.

During the MRS, some patients might not be entirely
forthcoming when providing pharmacists with informa-
tion or were simply forgetful. Other patients may not
come along with a caregiver familiar with their medica-
tions or may not have brought along their medications
for a meaningful MRS to be carried out.

Non-patient-related factors included interprofessional
communication, issues with the technology used and
unfamiliarity with specialized medications. The internet
separation from workstations that was enforced since
2018 hampered interprofessional communication as
healthcare providers lost the ability to communicate with
each other over electronic messaging systems and had to
communicate via phone calls instead. These phone calls
were perceived by physicians to be interruptive to the
consultation process and could potentially lead to tension
between physicians and pharmacists. Pharmacists also
felt that physicians did not fully utilize the prescriptions
drafted for them and did not read or take action from
their notes.

The inability of healthcare providers to connect to the
internet on clinic computers and user-unfriendly soft-
ware systems contributed to further challenges faced by
the pharmacists. In order to carry out the MRS, pharma-
cists often had to use multiple electronic systems which
were unlinked. Some pharmacists also reported unfamil-
iarity with medications prescribed by specialist physi-
cians in the hospitals when conducting the MRS.

Issues with patient selection and follow-up

Patients and their caregivers were not prepared for MRS
appointments and lack of opportunities for follow-up
were common sub-themes raised. A high default rate was
reported for MRS and this was perceived to be due to
missed or inadequate appointment notification remind-
ers and users’ lack of awareness on the purpose of the
MRS appointment.

Pharmacists reported the lack of patient tracking after
MRS being a wasted opportunity to monitor outcomes.
Pharmacists often did not get to know the outcome of
their recommendations and were not given the opportu-
nity to follow-up with patients to check if their medica-
tion issues picked up during the MRS had been resolved.
Healthcare users also expressed interest in having follow-
up MRS consultations when there were changes to their
medication plan.
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Table 2 (continued)

Healthcare Users

(5) Role definition of Healthcare Providers

the pharmacist

... so she will

Yup yup definitely that will help yup | think that is her specialization.

Oh, the reason is because | think if the med recon is to go through medication, erm, and then, go

Acceptance of phar-

know which pharmaceutical is famous for doing medicine that kind of thing so |

think...

through doses and to have the NEHR access to double check, it falls within the scope of what the

pharmacist does.

macist to conduct

MRS

Iwould

that s her area of specialty yes. ..

should take her recommendation. ..

.. (MRS013, M, Age 33)

think she can do that. (MRS030, F, Age 38)
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Pharmacists reported high frequency of unsuitable
patients being referred for MRS. These included patients
with no medication changes, had a good grasp of the
medication regimens and patients who did not have poly-
pharmacy. Likewise, patients with no medication-related
problems did not see the need to attend MRS.

Barriers to scaling up MRS

Drug inventories across different institutions were not
standardized and affected prescription and reconciliation
of medications. This issue was also compounded by fre-
quent brand changes in medications stocked in the differ-
ent institutions.

The MRS is currently provided as a complimentary ser-
vice and would not be sustainable in the long-term. How-
ever, many healthcare providers felt that users would be
unlikely to support MRS if it were a paid service. Most
healthcare users valued the cost for MRS at approxi-
mately SGD$10 but reflected reluctance towards a fee-
for-service model.

Healthcare providers also expressed the incomplete
integration of medication records across different health
sectors resulting in difficulties accessing patients’ medi-
cation history. Therefore, scaling the MRS to include
patients discharged from a wider spectrum of institutions
was deemed to be problematic.

Additionally, healthcare providers also expressed con-
cerns over logistical requirements for scaling up of MRS
in NHGP. The conduct of MRS requires a quiet environ-
ment and there is currently a shortage of suitable rooms
in the polyclinics to be dedicated for MRS use. Likewise,
the shortage of manpower was a common concern. To
provide MRS, manpower has to be taken away from the
already busy frontline at the pharmacy department.

Role definition of the pharmacist

There was agreement among all participants that phar-
macists were the most suitable healthcare provider to
conduct the MRS. Other suitable candidates suggested
were pharmacy technicians, nurses, clinical managers
and clinical coordinators to conduct MRS with adequate
training.

Responses were mixed when discussing how the role of
the pharmacist could be expanded. Healthcare providers,
in general, were confident that the role of the pharma-
cist could be expanded to include optimizing medication
usage and ordering laboratory tests, like a medication
review model [20]. Deprescribing, the process of taper-
ing, stopping, discontinuing and withdrawing drugs,
with the goal of managing polypharmacy and improv-
ing outcomes, was also mentioned as a possible role of
a pharmacist [21]. However, it was pointed out that a
medication review model will require greater respon-
sibility from the pharmacists and concerns were raised
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Enhanced healthcare
services

| Challenges in delivering
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r Greater efficiency in healthcare delivery
o Fostered medication literacy

- Reduced medication-related errors

- Offered more personalized care

r Additional waiting time

- Difficulty eliciting information from patients

MRS

I Issues with patient
selection and follow-up

Evaluation of MRS and _|
Creation of nMRS Barriers to scaling up

MRS

Role definition of the
pharmacist

Fig. 2 Thematic schema

over the lack of medicolegal protection for the pharma-
cists. Further concerns were also raised across healthcare
providers, over the liability of the prescription, which
was drafted by the pharmacist but authorized by the
physician.

Discussion
This study sought to elucidate the perspectives of health-
care providers, patients and their caregivers on the exist-
ing Medication Reconciliation Service (MRS) model in
National Healthcare Group Polyclinics (NHGP) and how
the service could be improved. Five themes emerged that
captured how the MRS enhanced current healthcare ser-
vices, perceptions on the challenges encountered, patient
selection and follow-up, barriers to scaling up the service,
and differing perspectives on the role of pharmacists.
Consistent with a study by Siaw et al. [22], the phar-
macist-led MRS was perceived by healthcare providers
and users to improve healthcare service delivery with a
reduction in physician burden. Healthcare users in our
study appreciated the personalized, caregiver-involved
MRS as a platform to raise medication-related concerns

Interprofessional communication issues
- Software not user friendly

- Unfamiliarity with specialized medications
~ Patients were not prepared for MRS appointments

- No opportunities for follow-up
L Unsuitable referrals

Non-standardized drug inventory across
institutions

Patient ambivalence towards a fee-for-service
MRS model

L Incomplete integration of medication records
across healthcare sectors

- Space constraints
L Manpower shortage
r Acceptance of pharmacist to conduct MRS

o Underutilization of pharmacist's inputs

- Expanding role of pharmacist

and perceived a better understanding of their medica-
tion. The sentiments of improving medication knowledge
in patients and caregivers, which translates to improved
health literacy were echoed by healthcare providers.
Enhancing patient’s health literacy has been identified as
a crucial factor for optimizing medication reconciliation
[23]. Routine reviews of medication can improve health
literacy [24]. Pharmacist-led MRS has been shown to be
effective in reducing medication discrepancies [25] thus
reducing medication errors and improving medication
safety. This perspective was common for both healthcare
providers and users. The involvement of pharmacists in
hospital discharge transitions also demonstrated positive
effects in decreasing inpatient readmissions and emer-
gency department visits in high-risk patients [26].
Healthcare providers described several challenges
including difficulty eliciting information from patients
and their caregivers, software and hardware issues ham-
pering interprofessional communication and their unfa-
miliarity with hospital medications that were seldom
used in the primary care setting. Patient selection crite-
ria from the hospital for primary care MRS was not very
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Table 3 lllustrative quotes from interviews with sub-themes unique to healthcare providers

(1) Challenges in deliv-
ering MRS

Difficulty eliciting infor-
mation from patients

Interprofessional com-
munication issues

Software not user
friendly

Unfamiliarity with spe-
cialized medications

(2) Issues with pa-
tient selection and
follow-up
Unsuitable referrals

(3) Barriers to scaling
up MRS

Incomplete integration
of medication records
across healthcare sectors
Space constraints
Manpower shortage

(4) Role definition of
the pharmacist
Underutilization of phar-
macist’s inputs

Expanding role of
pharmacist

Healthcare Providers

Then the other one is certain patient they might refuse to reveal more due to certain psychosocial issue in which umm... we can
try our best to elicit the correct information. (MRSO10, F, Age 33)

Umm...if patient come alone, and then they themselves don't know what they taking, or someone pack for them. Then they have
no idea at all. (MRS008, F, Age 43)

Like, a doctor might be with a patient and the same time, the pharmacist wants to clarify something. So, if the pharmacist wants
to clarify this and wants to communicate directly with the doctor, the doctor may be a bit busy to do that. And sometimes there
can be a bit of tension. (MRS013, M, Age 33)

because we draft the ERX [prescription] on what the patient is supposed to be taking but then we will put in the remarks patient
is taking like one tablet in the morning instead of two tablets in the morning right, then some doctors they do not look at the
remarks then they just press approve. (MRS003, F, Age 39)

The IT system can be. .. improved and reduce the time to generate a PML [patient medication list] or... can help to smoothen the
workflow then | think will be better. | think IT currently is the main thing and the PML actually when we need to generate is quite
manual and need to key in the. .. indication one by one. (MRS010, F, Age 33)

If 'm not familiar with the medicine, | feel like that’s the barrier. Because I'm very familiar with whatever we have here in the
pharmacy, but some medication maybe is not my specialty, | might not be familiar..... I feel | cannot advise on that. (MRSO16, F,
Age 29)

Healthcare Providers

I think that's where the frustration come in you know, like | alreadly so busy outside [pharmacy area], you come in for the med
clinic then after that the patient doesn't even have chronic medicine then waste my time. (MRS003, F, Age 39)

Healthcare Providers

Especially from the hospital, sometimes we can't see the hospital medicine list. Because. .. private prescription and other things we
can't... its not connected. (MRS015, F, Age 38)

Cos we got no [extra] rooms, so even if we have pharmacist we cannot do [medication reconciliation service]. (MRS003, F, Age 39)
But for the workflow, sometimes when down on manpower for the pharmacist we still need to allocate one pharmacist to do this
service, this one is part of the service... (MRS010, F, Age 33)

Healthcare Providers

And... perhaps if the clinicians. .., don't know that the drafted list is meant to be worked upon as the current thing and they just
decide to prescribe everything from the beginning and redo, then. .. it will actually. .., have wasted the effort of the pharmacist as
they go through the recon list... (MRS013, M, Age 33)

sometimes the doctors like don't see our, don't see our list or don't see our notes. So. .. | feel that our handover is not very good so
there are times where | think the physician don't see our notes. (MRS004, F, Age 32)

So right now is merely just... checking adherence and... any other medication-related problems but we can’t really suggest
optimization because we don't have the labs with us. (MRS005, F, Age 38)

Or ifthere’s a polypharmacy for the elderly can we actually cut down the medicine or optimize the medicine usage which is actu-
ally not part of the med clinic? (MRS003, F, Age 39)

... because number 1... they (the pharmacists) are able to take the responsibility of it being right or wrong. It's. .. similar to doc-
tors taking the responsibility of diagnosing something. (MRS012, F)

clear and healthcare users were not adequately prepared
or often forgot about the instructions given to them to
attend the MRS with their main caregiver or to bring all
their medications for the session.

When exploring on how the current MRS could be
improved or scaled up further, healthcare providers high-
lighted barriers such as the use of different brands of
similar drugs across institutions, incomplete integration
of information across institutions especially with private
healthcare institutions, space and manpower constraints
in providing MRS and concerns about the sustainability
of the complimentary service provision. A study done
among community pharmacist in the United States also

highlighted similar barriers in performing medication
reconciliation including pharmacy resources and the lack
of helpful information such as hospital discharge lists
[27].

There was unanimous agreement that pharmacists
were the most suitable professionals for MRS. Pharma-
cists felt that the current MRS did not fully utilize their
expertise and aspired for their roles to be expanded.
There was consensus that MRS allowed for better effi-
ciency in healthcare delivery, fostered better medication
literacy, provided personalized care to healthcare users
and reduced medication-related errors.
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Challenges encountered in eliciting accurate infor-
mation from patients during MRS was a common issue
encountered. Older patients usually have one main care-
giver who helps in the administration of medications.
However, this caregiver may not accompany the patient
on the day of the MRS appointment. Without the main
caregiver present, the pharmacist conducting the MRS
was not able to determine the patient’s medication adher-
ence. Some patients also did not bring the medications
dispensed to them at discharge to the MRS. Without
the physical medication, it was difficult for pharmacists
to accurately determine a patient’s medication taking
behaviour. While the pharmacist aims to establish a most
accurate list of medications that the patient is taking dur-
ing the medication reconciliation process, a challenge
that persists in ensuring this accuracy is the patient’s own
driven changes to the medication regimen [28]. The phar-
macist may attempt to show samples of the medication
but the non-standardized drug inventory across insti-
tutions makes this solution less useful. The patient may
have been prescribed a medication that is not stocked in
the primary care setting thus there may not be a sample
available to show the patient. Institutions stocking the
same medications may not always carry the same brands
thus affecting the uniformity of the appearance of the
medication. This results in the patient or caregiver not
being able to recognize the medication that the pharma-
cist is showing.

Ineffective targeting and tracking of patients resulted
in unsuitable patients being referred for MRS and con-
versely, patients who could benefit from the MRS were
not. From the perspectives of the healthcare providers,
the geriatric population, patients with polypharmacy and
chronic conditions should be the commonly reported
target population of MRS. Other healthcare users may
not reap the full benefits of MRS. These included patients
with no changes to their medications, no chronic dis-
eases, good knowledge about their medications and
few medications to manage. They would divert limited
resources from other healthcare users who would more
likely benefit from the service.

Some healthcare users also reported not being aware
as to the purpose of the MRS, resulting in confusion as
to why an additional service station was added to their
visit itinerary Others expressed surprise as to the addi-
tional appointment to another healthcare provider and
lamented the extra time incurred. Healthcare provid-
ers expressed concerns over how appointments were
relayed to patients. Patients were informed of their MRS
appointments via text messages. However, some patients
did not update their contact information leading to them
not being notified and others may not understand Eng-
lish language text messages. In order for patients to ben-
efit maximally from the MRS, a better system which can
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prepare patients before the day of their MRS appoint-
ment can circumvent these issues and remind them to
attend the MRS with their main caregiver with all their
home medications.

The National Electronic Health Records (NEHR) is
Singapore’s attempt since 2009 to integrate all electronic
healthcare records throughout the nation with a cen-
tralized platform [29]. Healthcare providers found that
the incomplete integration of medication records across
healthcare sectors to be a challenge. The NEHR con-
tains only records of healthcare information from public
institutions. As such, a patient’s healthcare information
is incomplete if he visits private institutions. This poses
significant challenges to the pharmacist who is trying to
obtain the best possible medication history. Ironically, it
is this exact challenge that is the very reason why MRS
is pertinent, especially in the transition of care from ter-
tiary to primary care setting.

Health information system integration is a daunt-
ing task, and numerous information-system related
challenges were reported in a study of health systems
reforms in Singapore, including the difficulties inte-
grating the NEHR across different healthcare clusters
and providers [30]. Ten years later, the persistence of
health systems-related problems as per our study find-
ings reiterate the complexity of healthcare integra-
tion. A major challenge to healthcare integration was
the difference in power, legitimacy and urgency each
healthcare stakeholder has, resulting in a different
uptake rate of NEHR across healthcare institutions
[30]. Health system problems raised in our study stems
from the difference in motives, priorities and phi-
losophies of healthcare stakeholders [31]. This issue
of adopting electronic health records is not unique
to Singapore. In the United States, about 1 in 4 hos-
pitals have not adopted electronic health records and
some barriers to the adoption included initial costs of
adoption, technical concerns, technical support and
resistance to change [32] We understand that NEHR
has made further progress since the completion of
the study to include prescription and laboratory test
results from private hospitals and private general
practitioners.

Like a study by Low et al. [33], healthcare users in our
study were comfortable with sharing their health needs
with the pharmacists. However, there was a divergence
in opinions when asked about expanding the role of
the pharmacist for the MRS. Despite the acceptance
of a pharmacist-led MRS, some healthcare provid-
ers felt that there was an underutilization of pharma-
cist’s expertise. Most physicians used the pharmacist’s
prescription draft as a template. However, there were
occasions where prescriptions drafted by pharmacists
were entirely different from the prescriptions drafted
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by the physicians with no further feedback. As such,
the pharmacists concerned were uncertain if their pre-
scriptions were drastically amended or totally ignored.
During the in-depth interviews, some physicians also
reported that they had forgotten all about the exis-
tence of MRS and therefore missed out on the pharma-
cists’ inputs.

Despite the general acceptance of the pharmacist-
led MRS by healthcare users, there were concerns on
the scope of duties the pharmacist could perform.
Healthcare users viewed pharmacists as an advisor on
the indications of their medications and their usage.
However, they did not feel comfortable for pharma-
cists to have the rights to prescribe or change their
medications without the authorization of a physician
and expressed that medication changes should only
be made under the authority of the physician. On the
other hand, healthcare providers perceived depre-
scribing and medication optimization to be within the
scope of work of the pharmacists. This finding was in
contrast with a scoping review where the public gen-
erally supported pharmacist prescribing in situations
such as chronic conditions and minor ailments [34].
This may be because most of the public in Singapore
were unaware that pharmacists are trained to attend
to medication queries and optimize drug therapy
[32]. Therefore, it is necessary to educate patients and
caregivers on the knowledge, skills and professional
abilities of pharmacists in Singapore to improve the
acceptability among healthcare users.

A major strength of our study was the inclusion of all
stakeholders (family physicians, pharmacists, patients
and caregivers) in the evaluation of the MRS. Con-
versely, there were several limitations to our study.
A convenience sample of healthcare users (with only
10 out of 20 approached) participated in the study.
Patients who were not fluent in English or Manda-
rin were excluded from the study due to the language
competencies of the research team. In addition, the
study did not include healthcare users who chose not
to receive MRS, providers who decided not to partici-
pate in the initiative and policymakers who initiated
the pharmacist-led MRS program. The other limita-
tion to this study is the applicability of these themes
to our current healthcare landscape as the interviews
were conducted in 2019. Since the interviews in 2019,
there have been minor tweaks to the MRS but we feel
that the findings of this study would still be very rel-
evant to the various stakeholders including policymak-
ers of MRS and the wider system overseas with similar
pharmacist-led services.
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Conclusions

In conclusion, the findings supported the enhance-
ment of healthcare delivery brought by the pharma-
cist-led MRS. However, issues in the engagement of
patients and systemic barriers to MRS delivery were
uncovered from the study. Cross-institutional efforts
and engagement of stakeholders are vital for scaling
operationalization of MRS. Acceptability of expanding
the role of the pharmacist is an essential component
to factor in during the roll-out of the improvement of
current MRS and the birth of future medical review
service. The findings of the study is not novel but
are confirmatory to what others have found in other
healthcare systems. We conclude that while the issues
identified for services to reduce medication errors are
probably similar in different healthcare systems, the
solutions and measures to improve them are nuanced
to each of the different systems and would require a
whole of system approach to tackle them. Future work
would involve sharing of the successes and failures of
such interventions.

Abbreviations

COREQ  Consolidated Criteria for Reporting Qualitative Research
DSRB Domain Specific Review Board

MR Medication Review

MRS Medication Reconciliation Service

NEHR National Electronic Health Records

NHG National Healthcare Group

NHGP National Healthcare Group Polyclinics

NHGPh  National Healthcare Group Pharmacy

nMRS New Medication Reconciliation Service

PML Patient’s Medication List

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512913-024-10830-6.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
The authors would like to acknowledge the administrative support rendered
by Sabrina Lee Poay Sian and Nur Diyana Mohamad Shafie for this study.

Author contributions

ES.L and KG. conceptualized and conceived the study. ES.L, K.G, SJX. and
E.S.J.B. developed the research question and interview topic guides. Z.Y.C.
and LY.L helped in the implementation of the study design, participant
recruitment and conducted the semi-structured interviews. ZY.C, LY.L

and E.SJB. transcribed and translated the audio recordings, and coded the
transcripts. All authors contributed to the data analysis and have read and
agreed to the published version of the manuscript.

Funding

This project received funding support from National Healthcare Group-Lee
Kong Chian School of Medicine, Centre of Primary Health Care Research and
Innovation Seedcorn Grant (Project reference code: 004). The funding body
was not involved in the design of the study and collection, analysis, and
interpretation of data and in writing the manuscript.


https://doi.org/10.1186/s12913-024-10830-6
https://doi.org/10.1186/s12913-024-10830-6

Griva et al. BMC Health Services Research (2024) 24:357

Data availability
All data generated or analysed during this study are included in this published
article.

Declarations

Ethics approval and consent to participate

Ethical approval of the study was obtained from the National Healthcare
Group (NHG) Domain Specific Review Board (DSRB) (reference number:
2018/01365). All methods were carried out in accordance with relevant
guidelines and regulations. Informed written consent was obtained from all
study participants.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 19 September 2023 / Accepted: 5 March 2024
Published online: 20 March 2024

References

1. Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is polypharmacy? A
systematic review of definitions. BMC Geriatr. 2017;17(1):230.

2. Khezrian M, McNeil CJ, Murray AD, Myint PK. An overview of prevalence,
determinants and health outcomes of polypharmacy. Ther Adv Drug Saf.
2020;11:2042098620933741.

3. Coleman EA, Smith JD, Rahi D, Min SJ. Posthospital Medication Discrepancies.
Prevalence and contributing factors. Arch Intern Med. 2005;165(16):1842-7.

4. Cornish PL, Knowles SR, Marchesano R, et al. Unintended medication discrep-
ancies at the time of hospital admission. Arch Intern Med. 2005;165(4):424-9.

5. Penm J,Vaillancourt R, Pouliot A. Defining and identifying concepts of medi-
cation reconciliation: an international pharmacy perspective. Res Social Adm
Pharm. 2019;15(6):632-40. https://doi.org/10.1016/j.sapharm.2018.07.020.

6. Ministry of Health, Singapore. The National Medication Reconciliation
Guidelines. 2018. https://www.moh.gov.sg/docs/librariesprovider4/default-
document-library/national-medication-reconciliation-guidelines-2018.pdf.
Accessed 05 May 2022.

7. White L, Klinner C, Carter S. Consumer perspectives of the Australian Home
Medicines Review Program: benefits and barriers. Res Social Administrative
Pharm. 2012;8(1):4-16.

8. Akram F, Huggan PJ, LimV, et al. Medication discrepancies and associated risk
factors identified among elderly patients discharged from a tertiary hospital
in Singapore. Singapore Med J. 2015;56(7):379-84.

9. McNab D, Bowie P, Ross A, MacWalter G, Ryan M, Morrison J. Systematic
review and meta-analysis of the effectiveness of pharmacist-led medica-
tion reconciliation in the community after hospital discharge. BMJ Qual Saf.
2018,27(4):308-20.

10.  Lee KP, Hartridge C, Corbett K, Vittinghoff E, Auerbach AD. Whose job is it,
really? Physicians; nurses; and pharmacists’ perspectives on completing
inpatient medication reconciliation. J Hosp Med. 2015;10(3):184-6.

11. Shah C,Hough J, Jani Y. Medicines reconciliation in primary care: a study
evaluating the quality of medication-related information provided on
discharge from secondary care. Eur J Hosp Pharm. 2020;27(3):137-42. https://
doi.org/10.1136/ejhpharm-2018-001613.

12. Gionfriddo MR, DuboskiV, Middernacht A, Kern MS, Graham J, Wright EA. A
mixed methods evaluation of medication reconciliation in the primary care
setting. PLoS ONE. 2021;16(12):e0260882. https://doi.org/10.1371/journal.
pone.0260882.

13. Weir KR, Naganathan V, Rigby D, et al. Home medicines reviews: a qualitative
study of GPs'experiences. Aust J Prim Health. 2020;26(1):24-30.

14.  Kee KW. Effectiveness of pre-consultation medication reconciliation service
(MRS) in reducing unintentional medication discrepancies during transition
of care from hospital discharge to primary care setting in Singapore- a

Page 12 of 12

Randomised Controlled Trial. Singapore Health and Biomedical Congress.
2017;2017; Singapore.

15. Pevnick JM, Shane R, Schnipper JL. The problem with medication
reconciliation. BMJ Qual Saf. 2016;25(9):726-30. https://doi.org/10.1136/
bmjqs-2015-004734,

16.  UhIMC, Muth C, Gerlach FM, Schoch GG, Muller BS. Patient-perceived barriers
and facilitators to the implementation of a medication review in primary
care: a qualitative thematic analysis. BMC Fam Pract. 2018;19(1):3.

17. Clyne W, Blenkinsopp A, Seal RA, Guide to, Medication Review. 2008:39.
https://www.cff.org.br/userfiles/52%20-%20CLYNE%20W%20A%20guide%20
to%20medication%20review%202008.pdf. Accessed 17 Mar 2022.

18. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups. Int J
Quial Health Care. 2007;19(6):349-57.

19. BraunV, Clarke V. Using thematic analysis in psychology. Qualitative Res
Psychol. 2006;3(2):77-101.

20. Jokanovic N, Tan EC, van den Bosch D, Kirkpatrick CM, Dooley MJ, Bell JS.
Clinical medication review in Australia: a systematic review. Res Social Adm
Pharm. 2016;12(3):384-418.

21. Thompson W, Farrell B, Deprescribing. What is it and what does the evidence
tell us? Can J Hosp Pharm. 2013;66(3):201-2.

22. Siaw MYL, Ko Y, Malone DC, et al. Impact of pharmacist-involved collaborative
care on the clinical, humanistic and cost outcomes of high-risk patients with
type 2 diabetes (IMPACT): a randomized controlled trial. J Clin Pharm Ther.
2017;42(4):475-82.

23. Hume K, Tomsik E. Enhancing Patient Education and Medication Reconcilia-
tion Strategies to Reduce Readmission Rates. Hosp Pharm. 2014,49(2):112-4.

24.  Rahman FA, Aziz F, Huque S, Ether SA. Medication understanding and health
literacy among patients with multiple chronic conditions: a study conducted
in Bangladesh. J Public Health Res. 2020,9(1):1792.

25. Mekonnen AB, McLachlan AJ, Brien JA. Effectiveness of pharmacist-led
medication reconciliation programmes on clinical outcomes at hospital tran-
sitions: a systematic review and meta-analysis. BMJ Open. 2016;6(2):e010003.

26. Phatak A, Prusi R, Ward B, Hansen LO, Williams MV, Vetter E, Chapman N,
Psstelnick M. Impact of pharmacist involvement in the transitional care of
high-risk patients through medication reconciliation, medication education,
and postdischarge call-backs (IPITCH Study). J Hosp Med. 2016;11(1):39-44.

27.  Kennelty KA, Chewning B, Wise M, Kind A, Roberts T, Kreling D. Barriers and
facilitators of medication reconciliation processes for recently discharged
patients from community pharmacists’ perspectives. Res Social Adm Pharm.
2015 Jul-Aug;11(4):517-30.

28, Stewart AL, Lynch KJ. Medication discrepancies despite pharmacist led medi-
cation reconciliation: the challenges of maintaining an accurate medication
list in primary care. Pharm Pract (Granada). 2014;12(1):360.

29. Wee YH, Zhou U, Tayi GK. [T-Enabled Healthcare Integraton: The Case of
National Electronic Health Records in Singapore. PACIS 2015 Proceedings.

30. Ho KK.Transforming Healthcare Delivery in Singapore. In. SMA News. Vol 41.
Singapore: Singapore Medical Association; 2016:18-19.

31. Ong SE, Tyagi S, Lim JM, Chia KS, Legido-Quigley H. Health systems
reforms in Singapore: a qualitative study of key stakeholders. Health Policy.
2018;122(4):431-43.

32, Kruse CS, Kristof C, Jones B, Mitchell E, Martinez A. Barriers to Elec-
tronic Health Record Adoption: a systemic literature review. J Med Syst.
2016;40(12):252.

33. Low HMM, See ZY, Lai YF. Understanding and expectation towards pharma-
ceutical care among patients, caregivers and pharmacy service providers: a
qualitative study. Eur J Hosp Pharm. 2020;27(1):25-30.

34. Famiyeh IM, McCarthy L. Pharmacist prescribing: a scoping review about the
views and experiences of patients and the public. Res Social Adm Pharm.
2017;13(1):1-16.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1016/j.sapharm.2018.07.020
https://www.moh.gov.sg/docs/librariesprovider4/default-document-library/national-medication-reconciliation-guidelines-2018.pdf
https://www.moh.gov.sg/docs/librariesprovider4/default-document-library/national-medication-reconciliation-guidelines-2018.pdf
https://doi.org/10.1136/ejhpharm-2018-001613
https://doi.org/10.1136/ejhpharm-2018-001613
https://doi.org/10.1371/journal.pone.0260882
https://doi.org/10.1371/journal.pone.0260882
https://doi.org/10.1136/bmjqs-2015-004734
https://doi.org/10.1136/bmjqs-2015-004734
https://www.cff.org.br/userfiles/52%20-%20CLYNE%20W%20A%20guide%20to%20medication%20review%202008.pdf
https://www.cff.org.br/userfiles/52%20-%20CLYNE%20W%20A%20guide%20to%20medication%20review%202008.pdf

	﻿Pharmacist-led medication reconciliation service for patients after discharge from tertiary hospitals to primary care in Singapore: a qualitative study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Design
	﻿Setting and participants
	﻿Data collection
	﻿Analytical approach

	﻿Results
	﻿Enhanced healthcare services
	﻿Challenges in delivering MRS
	﻿Issues with patient selection and follow-up
	﻿Barriers to scaling up MRS
	﻿Role definition of the pharmacist

	﻿Discussion
	﻿Conclusions
	﻿References


