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Abstract
Background

The incidence of drug-related problems (DRP) has caused serious health hazards and economic burdens
among poly-medicine patients. Effective communication between clinical pharmacists and physicians
(CPP) has a signi�cant impact on reducing DRPs, but evidence is poor.

Methods

A semi-structured interview was conducted to explore the communication mode between CPPs based on
the interprofessional approach of the shared decision making model and Relational Coordination theory.
A randomized controlled trial (RCT) was used to explore the effects of communication intervention on
reducing DRPs. Logistic regression analysis was used to identify the in�uencing factors of
communication.

Results

The mode of communication is driven by clinical pharmacists between CPPs and selectively based on
different DRP types. Normally, the communication contents only cover two (33.8%) types of DRP contents
or fewer (35.1%). The communication time averaged 5.8 minutes. The communication way is
predominantly face-to-face (91.3%), but telephone or other online means (such as WeChat) may be
preferred for urgent task or long physical distance. Among the 367 participants, 44 patients had DRPs.
RCT results indicated a signi�cant difference in DRP incidence between the control group and the
intervention group after the communication intervention (P = 0.02), and the incidence of DRP in the
intervention group was signi�cantly reduced (15.6% vs 0.07%). Regression analysis showed that
communication time had negative impact on DRP incidence (OR = 13.22, p < 0.001).

Conclusion

Face-to face communication is mainly current practiced mode between CPPs, but they communicate few
contents when dealing with DRPs. Communication mode based on the interprofessional approach of the
shared decision making between CPPs in medication decision-making could signi�cantly reduce the
incidence of DRP and the length of communication time is a signi�cant factor. The longer the
communication time, the fewer DRPs occur.

Trial registration:

This trial was approved by the ethics committee of The First A�liated Hospital of Medical College of
Xinjiang Shihezi University Hospital (kj2020-087-03) and registered in the China clinical trial registry
(https:// www.chictr.org.cn, number ChiCTR2000035321 date: 08/08/2020). 

Introduction
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A drug-related problem (DRP) is de�ned as any undesirable event experienced by a patient that involves,
or is suspected of involving drug therapy and potentially or actually interferes with the desired health
outcome[1]. DRPs due to medication errors are common, including medication discrepancies (MD)
between recorded treatment plans across different medical locations[2]. The unintentional MD may be a
potential risk of medication errors that pose a signi�cant threat to patient health and even endanger their
lives[3, 4]. According to the World Health Organization (WHO), medication errors are a leading cause of
avoidable harm within healthcare, and organizational adverse events occur in about one in every ten
hospitalizations[5]. As the aging trend intensi�es, older patients with chronic diseases are challenged by
the complexities of poly-medicine. Polypharmacy is reported as a heightened risk factor for DRPs
occurrence[6]. Midlov's study of elderly patients on multiple medications, showed on average, two
medication errors in every care transition[7]. Recent studies have shown that over one-third of patients
(35.9%) experience medical advice errors. Because of incomplete data sources and inadequate
communication, 85% of patients' errors are due to medication history (e.g., not including aspirin on the
preadmission medication list), as almost half are omitted[8]. 67% of hospitalized patients had at least
one error in their prescription drug history at the time of admission[9], and 20%-87% of patients had
medication discrepancies at the time of discharge[10]. Unresolved drug differences may lead to a
signi�cant increase in harmful DRPs[11].

The solution to DRP is closely related to clinical pharmacist-physician (CPP) communication. Intentional
communication and collaboration between CPPs can support patients with complex medication
decisions and promote better health outcomes[12, 13]. Gerardo's research showed that 90% of physicians
agreed that pharmacists' recommendations are clinically helpful, and pharmacists have increased their
knowledge of medications they prescribe. Physicians have emphasized the value of clinical pharmacist
communication, team care, and medication management[14]. A qualitative survey in Ireland found that
effective communication and interprofessional trust are essential to successful collaboration between
pharmacists and other health professionals[15]. Lucian et al. proposed that intentional interactive
communication between CPPs helps lower the rate of adverse drug events caused by prescribing errors.
Medication reconciliation (MR) is a pharmaceutical service dedicated to reducing DRP. In this process,
clinical pharmacists need to inform physicians of the types of DRP and possible adverse results and
understand the basis of prescribing this drug from physicians. Effective communication can in�uence a
consensus on medication decision-making. However, there is no standardized and effective
communication plan between pharmacists and physicians on DRP, and the communication effect lacks
evidentiary support[10, 16–19].

However, many DRPs are often the result of inadequate communication across healthcare providers in
various departments[20]. Due to the lack of clinical information about patients, the independent and
parallel working systems of medical staff, and the imbalance of authority or professional boundary
friction when delivering patient care, clinical pharmacists often lack effective communication with
physicians[21]. Communication methods are mainly non-face-to-face (such as by fax or telephone), and
medical communication is mostly incomplete and fragmented[22]. In the process of MR, clinical
pharmacists usually report only an MD list to the physician without further detailed discussions. Case
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noted studies in the USA found drug related-problems frequently occurred through poor communication
between primary and secondary care about medication changes[23]. Although many researchers have
recognized the impact of communication between CPPs on patients' medication decisions, they have not
paid attention to communication details (such as communication time, communication frequency) that
affect the �nal medication decisions and patients' health outcomes[13, 15].

Theories for understanding CPP communication
Poly-medicine patients are typically faced with complex medication decisions and require collaboration
between physicians and pharmacists to support decision-making. There is a lack of information on
pharmacists-physician communication and the communication factors that affect the use of medicines.

Traditional shared decision-making models are limited to the patient-physician dyad, yet care is
increasingly planned and delivered through interprofessional teams[24]. France et al. proposed a model
linking multiple professionals for an interprofessional approach to shared decision making (IP-SDM) in
primary care. They argued that such a model could further improve the quality of care by fostering
continuity in the decision-making process within the multiple components of the healthcare system[25].
Six key assumptions underlying the IP-SDM model include 1) Equipoise, which refers to a situation where
a decision point with more than one option exists and for which potential bene�ts and harms should be
weighed; 2) Exchange of information about the options relevant to the patient's health condition; 3)
Values clari�cation by individuals involved in the decision-making process; 4) Feasibility of the options
during the decision-making process; 5) Achieving consensus among all of the healthcare providers. 6)
Evaluating the implementation of �delity and health outcomes[24, 26]. Obviously, IP-SDM can make a
difference in the decision-making of poly-medication in the treatment of patients, which can guide care
providers to cooperate intentionally, share knowledge and decision-making.

Furthermore, Relational Coordination (RC) Theory provides us with concrete dimensions to understand
the possible in�uencing factors in the process of cooperation and communication between CPPs.
Relational Coordination is an organizational performance theory used across industries, including
healthcare, that describes the management of interdependence between people and tasks[27, 28]. Cramm
et al.'s study indicated that the delivery of chronic illness care was positively correlated with RC[29]. RC
has seven dimensions, four of which measure the frequency, timeliness, accuracy, and problem-solving
nature of communication. Three dimensions measure the degree of shared goals, shared knowledge, and
mutual respectability for assessing the quality of the underlying relationships. These dimensions of
communication based on RC theory are suit for understanding CPP communication.

To sum up, three research questions were put forward: (1) what is the current mode of the
communication between CPPs? (2) Is the communication between CPPs effective in reducing the
occurrence of DRPs? (3) What are the communication factors between CPPs affecting the occurrence of
DRPs? This study aimed to use semi-structured interviews to explore the current communication mode
between CPPs based on the IP-SDM model and RC theory and conduct randomized controlled trials (RCT)
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to explore their effects on reducing DRPs. A cross sectional study is designed to explore the impact of
communication on the occurrence of DRPs.

Methods
The quantitative and qualitative methods were used in this study. A semi-structured interview was
conducted to �gure out the current mode of communication between CPPs. Guided by the results of
qualitative study, we carried out training for clinical pharmacists based on IP-SDM before intervention.
Then we conducted a single-blind RCT to evaluate the effectiveness of communication intervention
between CPPs by comparing the occurrence of DRPs during medicine reconciliation. Finally, we used
logistic regression analysis to analyze the in�uencing communication factors of DRPs.

Semi-structured Interviews
A semi-structured interview with clinical pharmacists was conducted to understand the current model of
communication between CPPs.

Firstly, a total of six members of the pharmacy department were invited to participate in the interview that
was conducted at their place of work. Each interview lasted about half an hour, depending on participant
availability. Secondly, two researchers audio recorded the interviews of the clinical pharmacists with
seven questions according to an interview outline adopted by Kathryn Mercer et al[30]. (the interview
guide is available in Appendix 1) Information was collected on the subjective experiences and
perceptions of clinical pharmacists, focusing on the shared decision-making way and frequencies, and
the communication process between CPPs.

A thematic qualitative analysis steps are as follows: (1) interviews were transcribed verbatim; (2) core
research team members read the transcripts and listened to the audios to familiarize themselves with the
interviews; (3) core team members thematically coded the data; (4) the entire team thematically coded a
subset of 6 interviews; (5) the team codes were used to develop a working analytic framework; (6) 2 team
members recoded the data; and (7) �nally, the data were stored, organized and presented to the entire
team for discussion and re�nement using NVIVO 12 Software.

RCT

Study settings
A randomized controlled trial was conducted between April 2020 and December 2020 at a tertiary
teaching hospital in Xinjiang, China. The hospital has 1,500 beds and 2000 open beds. In 2017, there
were 64,800 discharged patients and 907,200 outpatient and emergency patients. This trial was approved
by the ethics committee of the surveyed Hospital (kj2020-087-03) and registered in the China clinical trial
registry (www.chictr.org.cn, number ChiCTR2000035321 date: 2020/08/08). Written informed consent
were obtained from all subjects.
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Participants
We used PASS to calculate the recommended sample size of 375 in the intervention group and the
control group according to the ratio of 1:1.5. Considering the loss of follow-up, we recruited 400 patients.
Patients were recruited from chronic disease inpatient units (e.g., cardiology department, nephrology
department, endocrine department, etc.) between April 2020 and December 2020. Patients were accessed
for eligibility as the study �ow in Fig. 1. Finally, 368 patients enrolled, and randomly assigned. One patient
withdrew, leaving 367 patients in the intention to study analysis.

Blinding
The research team informed the clinical pharmacists and physicians about the grouping of each patient
in the communication stage. Clinical pharmacists collected and compared the histories of patients'
medication lists and the list of physicians' prescriptions on the spot, sort out and generate a list of
patients' DRPs, and communicate with medical staff on unintentional medication differences.

Interventions measures
Intervention group: Before the intervention, a three-hour workshop on shared decision making was
delivered in the pharmacy department, training �ve stages of communication based on IP-SDM (Fig. 2).
Then quali�ed clinical pharmacists conducted the following interventions: 1) compare patient medication
lists before and after admission; 2) evaluate the DRPs using up-to-date guidelines to evaluate the e�cacy
and safety parameters of the drugs; 3) identify and evaluate any adverse drug reactions or drug
interactions by using up-to-date guidelines to assess the e�cacy and safety parameters of the drugs; 4)
recommend the DRP to physicians for immediate implementation; and discuss the potential solutions of
DRP with physicians; and �nally reach consensus on a medication decision and help patients implement
the plan smoothly.

Control group

The patients received a usual pharmaceutical care provided by physicians and nurses.

Data collection

Medication information of patients
All eligible patients in the study were processed within 24 hours of admission by way of a routine
medication history list collection, which was completed by clinical pharmacists. The list included
patients' personal information, medication history and assessments of DRPs. Furthermore, for the
intervention group, clinical pharmacists collected another list of medication after admission and
evaluated the DRPs.

Outcomes of intervention
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Clinical pharmacists recorded the primary outcomes measures of DRP by comparing the patient
medication list from the HIS system. Researchers investigated the unplanned readmission of patients
within 30 days after patients were discharged from the hospital through telephone follow-up. Secondary
outcomes were the level of communicative factors including communication ways, physicians’ feedback,
consensus of communication, communication contents and communication time. Since the
communication contents included four kinds of items (Raise medication differences or medication
related issues with the physician; Provide clinicians with evidence and information about medication
differences and problems; Discuss patient's medication preferences; Weighing different drug use
decisions with physicians) and clinical pharmacists can choose one or more items, we set four levels to
de�ne this variable (1–4 kinds). Data was collected from the questionnaire that was available in
Appendix 2.

Statistical analysis
Data were analyzed using R-4.0.0, and base data was presented as a mean or as percentages within
groups. The Student’s sample t test was used to evaluate the differences between continuous variables.
Fisher’s exact and chi-square tests were used to compare categorical data, and p-value < 0.05 was
considered to be statistically signi�cant. A binary logistic regression analysis was performed to examine
the in�uencing factors of communication between pharmacists and physicians.

Results

The mode of communication between CPPs
We mainly focused on pharmacists' views on the way and frequency of shared decision-making with
physicians, and the handling of disputes when dealing with DRPs. All the pharmacists expressed they
have communicated the DRP with physicians in the medical wards frequently. However, if the physicians
were busy or unavailable in the medical wards, they would choose other ways (such as phone calls or
WeChat) to connect physicians later. Some pharmacists have suggested advanced software
developments in the health information system to contact physicians, which could help solve the
dilemma of daily attendance in the medical ward and the distance between the pharmacy department
and the medical department. As for the communication frequency with physicians, pharmacists
expressed that they had no regular communication frequency with physicians. If there is the need for
discussing DRPs or the uncertainties of how to deal with DRPs, pharmacists would keep in touch with the
physicians. Despite this, they all said they could not communicate fully and effectively in most cases.

The communication mode led by pharmacists between CPPs is selectively based on different DRP types.
If the DRP was an easily identi�ed problems such as the repetition of medicine use or the wrong
frequency or way of medicine use, which are clearly de�ned in the instructions of medicines, the
pharmacists would deal with patients directly and provide relevant medical education and proper medical
suggestions for patients then relay the information to physicians. As for the problems which were not
easy to identify, the pharmacists chose to discuss the DRP with physicians. But it was worthy to note that
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most pharmacists tried to hide the potential DRP before they discussed with physicians. When
disagreement arises about DRPs, both pharmacist and physician would be required to provide evidence
of their respective opinion The bene�ts and disadvantages of each option would be compared to decide
which one should be adopted. One pharmacist said that if the DRP would not affect the overall treatment
plan, he would follow the physicians’ recommendations. However, if the DRP is one serious problem
which would cause potential harm for the patient, he would insist on his opinion and reach the consensus
based on the high evidence-based medical support.

3.2 The effect of communication intervention on DRP
Demographics characteristics of intervention and control groups were mainly 57.5% male, 70.1% high
school education, nearly 80% medical insurance for urban employees, 58.5 years old. There were no
signi�cant differences in baseline characteristics between the intervention and control groups (p > 0.05)
(Table 1). Among 367 participants, 44 patients had DRPs. RCT found that there was a signi�cant
decrease in the incidence of DRP in the intervention group compared to the control group (15.6% vs
0.07%, p = 0.02). However, there were no statistically signi�cant differences in unplanned readmission (P 
> 0.05) (Table 2).

In the intervention group, the communication ways of CPPs were mostly face-to-face (91.3%), and
physicians always provided feedback (98.6%). In most cases (97.2%), the two sides can reach a
consensus on the solution of DRP. In addition, there were two (33.8%) or fewer (35.1%) kinds of
communicational contents between CPPs, and the communication time was usually about 5.8 minutes.
Univariate analyses showed that communication time and age were signi�cantly correlated with DRP (P 
< 0.001) (Table 3). Therefore, we included these two variables into the regression model. With logistic
regression analysis, it was found that communication time (OR = 13.22, P < 0.001) between CPPs was the
main factor in�uencing the incidence of DRP in the intervention group. However, the signi�cance of age
disappeared (Table 4). 

Discussion
Our study found the current mode of communication is driven by clinical pharmacists between CPPs and
selectively based on different DRP types. Previous studies also highlighted the positive signi�cance of
interdisciplinary medical team collaborations led by clinical pharmacists[31, 32]. However, we found that
the current mode between CPPs still has many problems. Many pharmacists said that they could not fully
communicate with physicians. We consider the possible reasons: �rst, clinical pharmacists' participation
in MR is still in its infancy in developing countries. Due to different tasks, the interaction between CPPs
on drug use decisions is relatively random and nonstandard. In addition, most clinical pharmacists have
not received professional training and failed to communicate effectively with physicians. This can result
in the exclusion of pertinent information on DRPs. Another study suggests that interpersonal relationship
(such as trust) between CPPs is also an essential factor, and physicians will be more inclined to
communicate and cooperate with familiar pharmacists[33]. The application of the IP-SDM model in this
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study shows promising results. This model provides a standard guide for CPPs in dealing with DRP and
improves the e�ciency of communication.

RCT results indicated that communication between CPPs in medication decision-making could reduce the
incidence of DRP. Previous studies also suggested that pharmacists' participation could reduce the
incidence of medication errors[4], and our study further con�rmed the positive effect of improving CPP
communication. The occurrence of DRP is mainly due to physicians' inadequate knowledge of
medication information or pharmacy-related knowledge. Clinical pharmacists can help physicians issue
appropriate prescriptions. No signi�cant change was observed in the other primary outcomes, 30-day
unplanned readmission rates after the intervention, which was similar to the results of previous studies
on MR. This may re�ect a gap between reducing DRPs and the clinical outcomes of patients. A 2019
overview showed that MR failed to achieve a clear improvement in health outcomes[34]. Hawes's
research reported that the intervention group showed a non-signi�cant reduction in health services
utilization[35]. Additionally, Gillespie et al. suggested that the time scale of the follow-up period (30-day
mark) is too short in the usual study[36]. But in any case, the reduction of DRP will have a more favorable
impact on the health of ploy-medicine patients.

Although many researchers have conducted extensive research on communication between pharmacists
and patients[37], our study suggests that communication between medical service providers is also
critical for providing medical services, and there are factors affecting communication between CPPs. As a
cross-sector organizational performance theory, relationship coordination describes the management of
interdependence between people and tasks. It provides us with a dimension to explore cross-�eld
cooperation and measure the effectiveness of communication. Based on this, our study utilized these
dimensions as independent variables to explore the factors that affect the communication between CPPs
when addressing the DRP. Interestingly, logit regression results indicated that the length of
communication time signi�cantly negatively affected the occurrence of DRPs. This suggests that the
longer the communication time, the fewer DRPs occur, indicating the importance of full communication
between CPPs to reduce drug disparities. Aburuz et al. noted in their research that pharmacists'
recommendations often lead to lower actual implementation rates due to delays in communicating DRP
between health care providers, and our results are consistent with this �ndings[38]. Due to the different
professional backgrounds, inconsistent grasp of patient information, and some objective factors (such as
the geographical location of the o�ce, the business scope of doctors and pharmacists), the
communication between them is not su�cient[39]. Furthermore, we speculate that lengthening the
communication time may help pharmacists feedback some potential DRPs. Previous interview results
indicated that pharmacists might be hiding potential DRPs, which may due to limited communication
time.

While there is a signi�cant role for collaboration between CPPs in IP-SDM, few studies focus on the
speci�c details of the communication process between CPPs and the related communication factors that
affect outcome variables (DRPs). The results of this study provide the following enlightenment: First, we
should pay attention to the in�uencing factors in the process of communication between CPPs, since
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improving the effectiveness of communication will help to improve and facilitate the outcome of MR.
Second, to ensure that there is su�cient communication between CPPs, we suggest two aspects of team
building and information technology support: 1) hospitals should establish a professional team including
CPPs for the medication decision-making of patients with multiple drugs, conduct standardized training
for professionals, clarify the division of responsibilities, and improve the work e�ciency of professionals.
A study reported that pharmacists completing MR had reduced physician visits and increased clinical
time for other health team members[40]. 2) Establish an information-sharing electronic platform based
on the interaction of patient medication information records and decision-making so as to realize the real-
time sharing of MR information between CPPs and to timely and fully communicate decision-making to
reach consensus.

Strengthen & Limitation
Previous studies paid more attention to the changes in clinical outcomes by pharmacist-led medication
reconciliation and emphasized the importance of the role of clinical pharmacists[19]. However, few
studies focus on the communication details of the collaboration between CPPs during the process of
pharmaceutical care. To our knowledge, this is the �rst RCT study to explore the in�uence of
communication between CPPs on DRPs based on the IP-SDM model and RC theory in China. Our
research results will provide a reference in theory and practice to improve the collaboration between CPPs
and improve the e�ciency and value of MR.

There are several limitations in our study. First, this study is a single-center randomized controlled trial,
and further multi-center randomized controlled trials are needed to verify the universality of the
experimental results. In addition to the planned 30-day readmissions, we can also consider other clinical
outcomes that may be affected by communication between CPPs. Third, although this study found that
communication time may be a key factor, extending communication time is not necessarily the best way.
Future studies should consider other factors that can improve the inadequate communication between
CPPs.

Conclusion
Based on the IP-SDM model and RC Theory, this study investigated the current mode and in�uencing
communication factors between CPPs in medication reconciliation cooperation in China and tested its
communicative effect through RCTs. We found that current mode of communication is driven by clinical
pharmacists between CPPs and selectively based on different DRP types. Face-to face communication is
a mainly practiced, but CPPs communicate few contents when dealing with DRPs. RCT results showed
that communication between CPPs in medication decision-making could reduce the incidence of DRP
and the length of communication time is a signi�cant factor. The longer the communication time, the
fewer DRPs occur. This study provides the theoretical basis and practical enlightenment for the
development of pharmaceutical services.



Page 11/21

Abbreviations
Drug-related problems (DRP)

Clinical pharmacists and physicians (CPP)

Randomized controlled trial (RCT) 

Medication discrepancies (MD)

Medication reconciliation (MR) 

Interprofessional approach to shared decision making (IP-SDM)

Relational Coordination (RC)

Declarations
Ethics approval and consent to participate

This trial was approved by the ethics committee of The First A�liated Hospital of Medical College of
Xinjiang Shihezi UniversityHospital (kj2020-087-03) and registered in the China clinical trial registry
(https:// www.chictr.org.cn, number ChiCTR2000035321 date: 08/08/2020).Written informed consent
were obtained from all subjects. All methods were performed in accordance with the relevant guidelines
and regulations or in accordance with the Declaration of Helsinki.

Consent for publication

Not applicable.

Availability of data and materials

The datasets used and/or analysed during the current study are available from the corresponding author
on reasonable request.

Competing interests

The authors declare that they have no competing interests.

Funding

The funding agency are the National Natural Science Foundation Program of China [No.71774059].

Authors’ contributions



Page 12/21

Feiyang Zheng: Data Curation, Methodology, Writing-Original draft preparation, Software. Dan Wang:
Conceptualization, Investigation. Xinping Zhang: Writing- Reviewing and Editing, Funding acquisition.

Acknowledgements

Not applicable.

References
1. Stafford L, Stafford A, Hughes J, Angley M, Bereznicki L, Peterson G. Drug-related problems identi�ed

in post-discharge medication reviews for patients taking warfarin. Int J Clin Pharm. 2011;33:621–6.

2. Irf van B de L, He S, Ev’ R, K T, Fga J. Pharmacist-led medication reviews in pre-dialysis and dialysis
patients. Res Social Adm Pharm. 2020;16:1718–23.

3. Caleres G, Modig S, Midlöv P, Chalmers J, Bondesson Å. Medication Discrepancies in Discharge
Summaries and Associated Risk Factors for Elderly Patients with Many Drugs. Drugs - Real World
Outcomes. 2020;7:53–62.

4. Mueller SK, Sponsler KC, Kripalani S, Schnipper JL. Hospital-Based Medication Reconciliation
Practices: A Systematic Review. Archives of Internal Medicine. 2012;172:1057–69.

5. Guckian J, Jobling K, Oliphant T, Weatherhead S, Blasdale K. ‘I saw it on Facebook!’ Assessing the
in�uence of social media on patient presentation to a melanoma screening clinic. Clin Exp Dermatol.
2020;45:295–301.

�. Viktil KK, Blix HS, Moger TA, Reikvam A. Polypharmacy as commonly de�ned is an indicator of
limited value in the assessment of drug-related problems. British Journal of Clinical Pharmacology.
2007;63:187–95.

7. Midlöv P, Bergkvist A, Bondesson Å, Eriksson T, Höglund P. Medication errors when transferring
elderly patients between primary health care and hospital care. Pharm World Sci. 2005;27:116–20.

�. Pippins JR, Gandhi TK, Hamann C, Ndumele CD, Labonville SA, Diedrichsen EK, et al. Classifying and
Predicting Errors of Inpatient Medication Reconciliation. J GEN INTERN MED. 2008;23:1414–22.

9. Tam VC, Knowles SR, Cornish PL, Fine N, Marchesano R, Etchells EE. Frequency, type and clinical
importance of medication history errors at admission to hospital: a systematic review. CMAJ. CMAJ;
2005;173:510–5.

10. Belda-Rustarazo S, Cantero-Hinojosa J, Salmeron-García A, González-García L, Cabeza-Barrera J,
Galvez J. Medication reconciliation at admission and discharge: an analysis of prevalence and
associated risk factors. International Journal of Clinical Practice. 2015;69:1268–74.

11. Schnipper JL, Kirwin JL, Cotugno MC, Wahlstrom SA, Brown BA, Tarvin E, et al. Role of Pharmacist
Counseling in Preventing Adverse Drug Events After Hospitalization. Archives of Internal Medicine.
2006;166:565–71.

12. A Cluster Randomized Trial to Evaluate Physician/Pharmacist Collaboration to Improve Blood
Pressure Control. [cited 2021 May 25]; Available from:



Page 13/21

https://onlinelibrary.wiley.com/doi/10.1111/j.1751-7176.2008.07434.x

13. Cordero C. Advancing effective communication, cultural competence, and patient-and family-
centered care: A roadmap for hospitals. Retrieved from National Association of Public Hospitals and
Health Systems: http://www naph org/Different-Formats/PowerPoint-Only/2711-Joint-Commission-
Standards-Webinar aspx. 2011;

14. Moreno G, Lonowski S, Fu J, Chon JS, Whitmire N, Vasquez C, et al. Physician experiences with
clinical pharmacists in primary care teams. Journal of the American Pharmacists Association:
JAPhA. 2017;57:686–91.

15. Ronan S, Shannon N, Cooke K, McKeon T, Walsh EK, Kearney A, et al. The Role of the Clinical
Pharmacist in an Irish University Teaching Hospital: A Mixed-Methods Study. Pharmacy.
Multidisciplinary Digital Publishing Institute; 2020;8:14.

1�. Using Medication Reconciliation to Prevent Errors. JCJQPS. Elsevier; 2006;32:230–2.

17. Daliri S, Bouhnouf M, van de Meerendonk HWPC, Buurman BM, Scholte Op Reimer WJM, Kooij MJ, et
al. Longitudinal medication reconciliation at hospital admission, discharge and post-discharge. Res
Social Adm Pharm. 2021;17:677–84.

1�. Lygre H, Kjome RLS, Choi H, Stewart AL. Dental providers and pharmacists: a call for enhanced
interprofessional collaboration. International Dental Journal. 2017;67:329–31.

19. Patel E, Pevnick JM, Kennelty KA. Pharmacists and medication reconciliation: a review of recent
literature. Integr Pharm Res Pract. 2019;8:39–45.

20. Leape LL, Cullen DJ, Clapp MD, Burdick E, Demonaco HJ, Erickson JI, et al. Pharmacist Participation
on Physician Rounds and Adverse Drug Events in the Intensive Care Unit. JAMA. 1999;282:267–70.

21. Zwarenstein M, Goldman J, Reeves S. Interprofessional collaboration: effects of practice-based
interventions on professional practice and healthcare outcomes. Cochrane Database of Systematic
Reviews [Internet]. John Wiley & Sons, Ltd; 2009 [cited 2021 May 25]; Available from:
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD000072.pub2/abstract

22. Phipps DL, Morris RL, Blakeman T, Ashcroft DM. What is involved in medicines management across
care boundaries? A qualitative study of healthcare practitioners’ experiences in the case of acute
kidney injury. BMJ Open. British Medical Journal Publishing Group; 2017;7:e011765.

23. Boockvar K, Fishman E, Kyriacou CK, Monias A, Gavi S, Cortes T. Adverse Events Due to
Discontinuations in Drug Use and Dose Changes in Patients Transferred Between Acute and Long-
term Care Facilities. Archives of Internal Medicine. 2004;164:545–50.

24. Oandasan I. Teamwork and healthy workplaces: strengthening the links for deliberation and action
through research and policy. unde�ned [Internet]. 2007 [cited 2021 May 25]; Available from:
/paper/Teamwork-and-healthy-workplaces%3A-strengthening-the-
Oandasan/69c1fa4df9ed19ef4af50ea26b371d56fd44586e

25. Légaré F, Stacey D, Pouliot S, Gauvin F-P, Desroches S, Kryworuchko J, et al. Interprofessionalism and
shared decision-making in primary care: a stepwise approach towards a new model. Journal of
Interprofessional Care. Taylor & Francis; 2011;25:18–25.



Page 14/21

2�. Légaré F, Stacey D, Gagnon S, Dunn S, Pluye P, Frosch D, et al. Validating a conceptual model for an
inter-professional approach to shared decision making: a mixed methods study. Journal of
Evaluation in Clinical Practice. 2011;17:554–64.

27. Gittell JH, Cameron K, Lim S, Rivas V. Relationships, Layoffs, and Organizational Resilience: Airline
Industry Responses to September 11. The Journal of Applied Behavioral Science. SAGE Publications
Inc; 2006;42:300–29.

2�. Gittell JH, Weinberg DB, Bennett AL, Miller JA. Is the doctor in? A relational approach to job design
and the coordination of work. Human Resource Management. 2008;47:729–55.

29. Cramm JM, Nieboer AP. Relational coordination promotes quality of chronic care delivery in Dutch
disease-management programs. Health Care Management Review. 2012;37:301–9.

30. Mercer K, Burns C, Guirguis L, Chin J, Dogba MJ, Dolovich L, et al. Physician and Pharmacist
Medication Decision-Making in the Time of Electronic Health Records: Mixed-Methods Study. JMIR
Human Factors. 2018;5:e9891.

31. Kirwin J, Canales AE, Bentley ML, Bungay K, Chan T, Dobson E, et al. Process Indicators of Quality
Clinical Pharmacy Services During Transitions of Care. Pharmacotherapy: The Journal of Human
Pharmacology and Drug Therapy. 2012;32:e338–47.

32. Subrayen Delyne, Schellack Natalie. Medication reconciliation is an essential role for the pharmacist:
review. SA Pharmaceutical Journal. Medpharm Publications; 2016;83:17–21.

33. Gregory PAM, Whyte B, Austin Z. How do community pharmacists make decisions? Results of an
exploratory qualitative study in Ontario. Can Pharm J. SAGE Publications Inc; 2016;149:90–8.

34. Guisado-Gil AB, Mejías-Trueba M, Alfaro-Lara ER, Sánchez-Hidalgo M, Ramírez-Duque N, Santos-
Rubio MD. Impact of medication reconciliation on health outcomes: An overview of systematic
reviews. Res Social Adm Pharm. 2020;16:995–1002.

35. Hawes EM, Maxwell WD, White SF, Mangun J, Lin F-C. Impact of an Outpatient Pharmacist
Intervention on Medication Discrepancies and Health Care Resource Utilization in Posthospitalization
Care Transitions. J Prim Care Community Health. SAGE Publications Inc; 2014;5:14–8.

3�. Gillespie U, Alassaad A, Henrohn D, Garmo H, Hammarlund-Udenaes M, Toss H, et al. A
Comprehensive Pharmacist Intervention to Reduce Morbidity in Patients 80 Years or Older: A
Randomized Controlled Trial. Archives of Internal Medicine. 2009;169:894–900.

37. Aljumah K, Hassali M. Impact of pharmacist intervention on adherence and measurable patient
outcomes among depressed patients: a randomised controlled study. BMC Psychiatry. 2015;15:219.

3�. AbuRuz S, Jaber D, Basheti I, Sadeq A, Arafat M, AlAhmad M, et al. Impact of pharmacist
interventions on drug-related problems in general surgery patients: a randomised controlled trial. Eur
J Hosp Pharm [Internet]. British Medical Journal Publishing Group; 2020 [cited 2021 May 25];
Available from: https://ejhp.bmj.com/content/early/2020/07/12/ejhpharm-2020-002206

39. Frydenberg K, Brekke M. Poor communication on patients’ medication across health care levels leads
to potentially harmful medication errors. Scandinavian Journal of Primary Health Care. Taylor &
Francis; 2012;30:234–40.



Page 15/21

40. Vuong V, O’Donnell D, Navare H, Merrill D, Racki M, Burton S, et al. BOOMR: Better Coordinated Cross-
Sectoral Medication Reconciliation for Residential Care. Healthc Q. 2017;20:34–9.

Tables
Table1 Basic characteristics of patients n=367
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Variables Control group  Intervention
group

Total p

n=218 n=149

Gender (%)       0.173

Male 119 (54.6) 92 (61.7) 211
(57.5)

 

Female 99 (45.4) 57 (38.3) 156
(42.5)

 

Age 58.00 [51.25,
70.50]

59.00 [52.00,
71.00]

  0.597

Medical Insurance (%)       0.539

Medical insurance for Urban employees 121 (77.6) 14 (73.7) 135
(77.1)

 

Medical insurance for urban and rural
residents

9 (5.8) 2 (10.5) 11 (6.3)  

The new rural cooperative medical
insurance

3 (1.9) 1 (5.3) 4 (2.3)  

Self-paying 14 (9.0) 1 (5.3) 15 (8.6)  

Non-local medical insurance 4 (2.6) 0 (0.0) 4 (2.3)  

Individual medical insurance 5 (3.2) 1 (5.3) 6 (3.4)  

Education (%)       0.236

College or above 9 (4.2) 10 (6.8) 19 (5.2  

Some college 39 (18.1) 24 (16.2) 63
(17.3)

 

High School or below 154 (71.3) 101 (68.2) 255
(70.1)

 

Illiteracy  14 (6.5) 13 (8.8) 27 (7.4)  

Occupation %       0.567

Government  36 (16.7) 21 (14.3) 57
(15.7)

 

Professional and technical personnel 26 (12.0) 28 (19.0) 54
(14.9)

 

Service industry personnel 19 (8.8) 13 (8.8) 32 (8.8)  

Agriculture 89 (41.2) 59 (40.1) 148
(40.8)
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Production and transportation 18 (8.3) 12 (8.2) 30 (8.3)  

other 28 (13.0) 14 (9.5) 42
(11.6)

 

Table 2 The effect of communication intervention on primary outcomes (n=367)

  Level
1

Control 
 Group

Intervention 
 Group

X2 P

n   218 149    

 Drug Related Problems Yes 34 10 5.81 0.02

  No 184 139    

Unplanned Readmission within 30 Days Yes 7 8    

  No 211 141 0.57 0.45

Table3 The univariate analysis of the intervention group on DRP (n=149)
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Variables  N(mean-%) p

Demographic variables     

Age 59 0.03*

Gender   0.65

male 92 (61.7)  

female 57 (38.3)  

Medical Insurance    0.3

medical insurance for urban employees 14 (73.7)  

medical insurance for urban and rural residents 2 (10.5)  

The new rural cooperative medical insurance 1 (5.3)  

self-paying 1 (5.3)  

non-local medical insurance 0 (0.0)  

Individual medical insurance 1 (5.3)  

Education    0.34

college or above 10 (6.8)  

some college 24 (16.2)  

high school or below 101 (68.2)  

illiteracy 13 (8.8)  

Occupation   0.64

Government  21 (14.3)  

Professional and technical personnel 28 (19.0)  

Service industry personnel 13 (8.8)  

Agriculture 59 (40.1)  

Production and transportation 12 (8.2)  

other 14 (9.5)  

Communication variables   

Communication Ways    0.56

Face to Face 136(91.3)  

Phone/WeChat 13(8.7)  
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Physicians’ Feedback   1

Yes 143(98.6)  

No 4(2.8)  

Consensus of Communication   0.38

Yes 141(97.2)  

No 4(2.8)  

Communication Contents   0.77

One Kind 52(35.1)  

Two Kinds 50(33.8)  

Three Kinds 34(23.0)  

Four Kinds 12(8.1)  

Communication Time(minutes) 5.80(3.35) <0.001*

Table4 Logistic analysis of the in�uence of communication intervention on DRP (n=149)

Variables B Wald OR (95%CI) P

Communication time -0.95 20.78 0.39 (0.25, 0.56) <0.001

Age -0.05 2.23 0.95(0.88,1.01) 0.13

Figures
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Figure 1
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Figure 2
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