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Abstract
Background: Cooperation and communication are central factors for a safe medication process,
especially residents of nursing homes, due to their multimorbidity, and hence, their need of numerous
drugs. An interprofessional team is needed to handle potential problems of the medication process, but
as several studies con�rm, communication and cooperation within the medication process allow for
improvement. This study aims to understand functioning and malfunctioning aspects of communication
and cooperation within the medication process, to use these results to optimize the communication and
coordination between the involved professional groups, and to examine changes after intervention.

Methods: This qualitative study is part of an interventional study. Involved professional groups of the
medication process were interviewed before and after an intervention to evaluate experiences regarding
communication, cooperation, as well as with the intervention overall. Six group discussions and two
expert interviews with general practitioners, nurses of nursing homes and pharmacists were recorded and
transcribed. Data analysis was done via qualitative content analysis to examine communication and
cooperation of the professional groups. A derived coding tree was developed, output from codes was
used to sort data into themes, and quotations were selected that exempli�ed themes for inclusion in this
manuscript.

A combined intervention was implemented that included an education program concerning medication
safety and an online communication tool.

Results: Responsibility and availability are two central aspects for e�cient cooperation and
communication. Problems are mostly system-related due to the necessity to use traditional ways of
communication. The usage of a new online communication platform enables a regular medication review
and an independence from personal attendances of all professional groups.

Conclusion: An interprofessional education program as well as the implementation of an online
communication tool overcame barriers of communication and cooperation, systematized the medication
process, and allowed for independent working routines of the professional groups.

Trial registration: DRKS Data Management, ID: DRKS00007900

Background
Medication safety represents a major topic within the interprofessional collaboration in nursing homes
(NHs). Many older people, especially in NHs, have increased healthcare needs because of chronic illness
(1). 81% of women and 74.3% of men aged 75 years and older described a self-reported chronic condition
(2). Chronic illness often introduces the necessity of long-term medication and polypharmacy, which
increases the frequency of medication errors (3). An interprofessional dialogue is needed to minimize
risks within the medication process and optimize medication management (4). However, different
approaches regarding work organization of the involved healthcare professionals (general practitioners
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(GPs), nurses in NHs and pharmacists) lead to challenges in successful communication. Studies show
insu�cient interprofessional cooperation and communication within the medication process (3, 5).
Except in cases of health emergencies, the professional groups have different timeslots to communicate
with the others leading to barriers. Due to unsynchronized, traditional ways of communication like
telephone or fax (6) and barriers of availability, direct contacts are often di�cult. This often causes
problems in situations of disagreement, when the medication process and the necessities are evaluated
differently (1).

For an optimization of the cooperation and communication between the professional groups, it is useful
to apply modern communication channels to synchronize communication, which improves the
medication process and optimizes the residents' situation (1, 5).

The project InTherAKT (Initiative Therapiesicherheit in der Altenhilfe durch Kooperation und Teamwork -
Initiative for medication safety in long-term care via cooperation and teamwork) aimed to optimize
medication safety in NHs. Therefore, after educating the participating professional groups, the
medication process was structured by implementing a speci�c online communication tool including a
systematic therapy-check.

Methods
The here presented qualitative part of a single-arm interventional study (2014–2017) with an explanatory
sequential design evaluated the experiences of communication and cooperation of the different
professional groups in the �eld of medication safety in nursing homes before and after an intervention.
The quantitative results have been published separately (7). Therefore, this article mainly describes the
qualitative methods. Full methodical details are explained in the published study protocol (8).

Healthcare professionals operating in NH care (GPs, nurses, pharmacists) in a medium-sized city in
Germany (Münster) were involved in the study as a convenience sample.

Inclusion criteria were:

GPs: medical treatment of residents of nursing homes.

NHs: treated residents of participating GPs. Nurses with a 3-year state approved training

Pharmacists: an existing drug supply contract with the NHs, where the participating residents lived.

Collection of data
Study participants were informed in detail about the project by the research team and gave their written
consent to participate in the interview. We conducted semi-structured, guided group discussions for each
professional group before (June–July 2015) and after (November–December 2016) the intervention
phase, which took place in a meeting-room of a public building. Each person of the participating
institutions was invited via post or e-mail and gave her/his written consent before the interview. The
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group discussions were conducted by two research team members (1. moderation, non-directive style, 2.
observation, �eld notes and ad-hoc questions). The used interview guideline was conducted for this study
(supplementary �le) and served as an orientation and was applied for all professional groups. It included
a discussion impulse as well as speci�c topics about:

experiences of the healthcare professionals regarding cooperation and communication with the
other groups

their own tasks in the medication process

their perceived needs for change

approaches to possible solutions

their satisfaction regarding the cooperation with the other professional groups

additionally, at the end of the study: the practicability of the online platform of the research project
for everyday practice

Moreover, the participants had the possibility to bring in other topics or to deepen certain topics.

Prior to each interview, characteristics of the participants were collected via a brief standardized
questionnaire (gender, time of professional a�liation, period of employment in NH/pharmacy/GP o�ce).

Data analysis
The audiotaped and transcribed interviews were analyzed via qualitative content analysis using a coding
technique (9) with a derived coding tree before and after the intervention (Table 1). Deductive category
application using the semi-structured interview guideline was combined with inductive categories from
the data. The software program was used to assist analysis and to manage data. All coded text
passages were paraphrased and generalized by two team members who systematized them thematically
and summarized their content. For publication, all citations were translated from German to English and
the English text obtained from translation was compared to the original German interview text to assess
and guarantee the original meaning. The trustworthiness of qualitative data is assured by exploring the
way of data collection and analysis. Citations of the interviews were used to support the transparency.
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Table 1
Coding tree

Main Category Subcategory

Experience regarding cooperation occasion of cooperation to the topic drug
treatment

working cooperation

cooperation problems

Experience regarding communication occasion of communication to the topic drug
treatment

working communication

communication problems

Own tasks for warranty of the drug treatment
safety of

GP’s

nurses

pharmacists

Need for changes to ensure drug therapy safety --

--

--

Satisfaction with the cooperation with GP’s

nurses

pharmacists

Legend: GPs = General Practitioners

 

Intervention
The combined intervention was conducted by the interprofessional project team (pharmacists, nurses,
physicians) and comprised two steps:

education for all participating professionals to expand their knowledge about medication safety in
older adults. The education consisted of a face-to-face part with all professional groups and a
following profession-speci�c online-education covering the main topics of drug safety in older adults
(drug-drug and drug-disease interactions, medication errors, pharmacovigilance, polypharmacy,
potentially inappropriate prescriptions, legal aspects of drug therapy, strategies to enhance
interprofessional cooperation) (8). Finally, all participants had an on-site meeting to instruct them on
the InTherAKT-online platform (I-oP).



Page 6/16

systematic therapy-check (Fig. 1) via an online-communication tool developed for the study, called
InTherAKT-online platform (I-oP). The scope of the I-oP was to introduce the process itself, integrate
all professional groups as well as visualize all resident information necessary for the medication
process (age, gender, corresponding NH/GP/pharmacist, diagnoses, allergies/drug intolerances,
height/weight, relevant laboratory values, physician visits/hospitalizations) and medication-related
data (brand name, International Nonproprietary Name, indication, dosage, form/time of
administration, indications for administration/monitoring, regular/as-needed medication, prescriber,
date of �rst prescription). In addition, nurses documented occurring residents’ symptoms in the I-oP
to inform all professional groups. Data recording of all residents as well as the routine
documentation in the NHs was conducted by study assistants (trained nursing students with an
undergraduate nursing degree), not by the nurses of the participating NHs because of their high
routine workload, who supervised the documentation and were involved by dialogue with GPs. The
design of the I-oP was provided by the software-engineering company smart-Q (Germany).

Results
Before the intervention, one group discussion (GD) with 10 GPs was conducted, one with 5 pharmacists
and at the same time two GDs with 24 nurses from 10 NHs (duration 45–75 minutes).

After the intervention, one GD with 6 GPs and one with 5 pharmacists were performed. No GD was
feasible with the nurses after the intervention. 2 nurses were interviewed separately with the same
interview guideline as for the GDs. The interviewed persons were partly the same at both times of
measurement. All post-interviews lasted from 15 to 25 minutes. Table 2 shows the characteristics of all
participants.

Table 2
Characteristics of the interview participants

    Nurses GP’s Pharmacists

    pre
inter-
vention

(n = 24)

post
inter-
vention

(n = 2)

pre
inter-
vention

(n = 10)

post
inter-
vention

(n = 6)

pre
intervention

(n = 5)

post
inter-
vention

(n = 5)

Female N (%) 18
(75.0)

2 (100) 3 (30.0) 3 (50.0) 3 (60.0) 4
(80.0)

number of years
of employment

Mean
(SD)

18.5 (± 
9.0)

38.5 (± 
13.5)

18.1
(±7.7)

23.0
(±13.6)

17.2 (± 8.3) 17.2
(± 9.9)

Legend: GPs = General Practitioners, SD = Standard Derivation
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The themes discussed before and after the intervention could be assigned to a total of eight categories
(Fig. 2). In this article, the central themes ‘cooperation and communication between the professional
groups’, ‘change requirements at the beginning of the project’ and ‘changes due to the project’ are
presented. The perceptions of each professional group are offered consecutively, common perceptions
are presented together. 

Main results of the interviews

Cooperation and communication between the professional groups

A functioning cooperation and communication at the beginning of the project was perceived when GPs
took responsibility for the resident’s prescribed medication and checked it regularly. High numbers of
treated residents, high frequency of visits during off-o�ce-hours as well as regular visits in the NHs by the
GP were perceived as responsible behavior by the nurses.

“There are GPs who come for rounds regularly every 14 days or every week, with whom you can work well
because not only [the nurses] have questions, but [the GPs] also asks how his patients are doing.” (GD
nurses_gr., 502).

GPs mentioned the nurses’ knowledge of drugs as important for a good cooperation as well as the
organization of information transfer, e. g. about changes in medication (prescription of medical
specialists) by faxing the updated medication plan of residents to the GPs.

All professional groups described the importance of the reachability of the others for a well working
cooperation and communication. The nurses and GPs de�ned the accessibility of the pharmacy,
especially outside opening hours, and a swift delivery of medications for an acute treatment in urgent
cases as bene�cial. The nurses also described support by the pharmacists in form of medication reviews
in NHs and regular trainings by pharmacists as helpful as well as the proximity of local pharmacies for a
better coordination of drug management. The pharmacists pronounced only rare contacts to GPs. They
called a cooperation well-functioning when they informed the GPs via fax about medication problems.

Nurses described problems in the cooperation with the GPs, because of differences in the prescription of
medication. Sometimes GPs might not prescribe special medications, like neurological drugs, or fail to
recognize the resident-speci�c limitations in application, such as the prescription of tablets for persons
with a feeding tube.

“… You don't know if the GP always knows what another specialist has prescribed. They are often quick
on their visits and often rarely on the spot. If the GPs o�ces are distant away, they [the GPs] may visit
every three months. During the visits by the pharmacy, it was noticeable that medication was still
available that had been discontinued for a long time or that there were also no needs for the medication.
That's where you have to start.” (GD pharmacists 1, 71–77).
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Another aspect raised by the GPs was the missing information about prescriptions ordered by medical
specialists, so that they were usually unaware about the total current medication of the residents and
they mentioned missing information about drug-drug interactions by the pharmacists. In contrast, the
pharmacists described different reactions of the GPs when informing them about problems of
medication management. They experienced that most of the GPs did not want to be informed by
pharmacists.

The pharmacists complained that their expertise was not acknowledged – neither by the GPs nor by the
nurses, so that they lacked information about changes of the residents’ status, which could be helpful
when reviewing possible medication problems.

For the GPs, an independent inspection of the resident’s documentation was not possible, because they
normally had no free access to the used electronic documentation systems in NHs, and had to rely on the
nurses’ access to the system, mostly without a regular contact person and with an organization-speci�c
medication process. These circumstances inhibited GPs from frequently visiting a NH.

“One often has the problem in the homes that one must look for the nursing staff often for hours. This
keeps the doctor from going to the home. You have to go into a room to ring the bell and then it takes
another ten minutes. The biggest problem is that the nurses are not there. (GD GPs 1, 99–112).

Moreover, GPs and nurses interpreted the medication process differently. For example, GPs and nurses
valued a medication order via telephone differently with regards to legal rules.

“Many orders come by phone. Even if you are working correctly yourself, you always think that the doctor
should take a look at the resident �rst. The remote diagnoses (should) become a little less. One also
doesn't know whether most [GPs] would take time for the documentation, it is spoken faster than written.
(GD nurses_yel., 238–240).

Change requirements at the beginning of the project

All interviewed persons recognized the necessity of changes in cooperation and communication
concerning the medication process, e.g. the need for better technical facilities in the face of medical
prescription and the need to involve all professional groups in the medication process to cover different
angles. The nurses demanded the GPs to show more responsibility for drug therapy safety and the whole
medication process, especially regarding regular visits in the NHs and responsible prescription of drugs.

“It would be nice if the doctors showed more responsibility, did not settle everything by telephone if
possible, but looked at the residents on the spot and receive their own impression and did not always
have a blind faith that the nurses would pass on everything correctly. They should also show
responsibility to look at the medication prescribed by specialists together, because they are the family
doctors and responsible for the residents. However, they often say that they have nothing to do with it,
which is perceived as di�cult. (GD nurses_yel., 220).
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In turn, the GPs expressed a better assumption of responsibilities by the nurses for the therapy
observation as well as for the transfer of information to the GPs. The pharmacists correspondingly saw
the need for changes in nursing strategies to improve the medication process by integration of
medication safety into regular nursing activities. They also wanted to have regular visits with nurses and
GPs.

Changes due to the project

After the intervention, all professional groups described different experiences as a result of the project.
The GPs felt well-trained by the online education and experienced the networking as important. The
pharmacists felt a higher acknowledgement of their expertise by the GPs and the nurses. After the
intervention, they were contacted more often by the GPs seeking their advice and the communication was
improved and more partner-like.

After the medication review of the pharmacists, the nurses observed a change in the GPs’ behavior in the
form of increased responsibility and communication improved further during the project. More regular
visits, a standardized exchange of medication and differences in the medication documentation between
NHs and GPs o�ces, that became apparent during the intervention, sensitized the GPs and nurses to drug
therapy safety because of the intervention. The GPs felt obliged to re�ect on the medication plans of the
residents following the medication review of the pharmacists. The onsite educational part was rated as
bene�cial as it created a new habit of periodically checking all medications.

“Just the fact that you really thought about it again and checked everything again. This also led to the
discontinuation of medication. If you actually live what you have learned in advance during the courses
[online modules] and perhaps bring in regularity, this awareness of the problem earns a lot.” (GD GP 2,
298–304).

The use of the online platform was a central topic after the intervention. It was described as a helpful
device and a positive way to communicate. The pharmacists identi�ed the bene�t of electronic
networking, because it enabled independence from personal attendances of all professional groups. The
nurses were aware of the residents’ current situation by focusing on the therapy observation and the
documentation of the other health care professionals in the tool. The GPs found the regular medication
review by pharmacists supportive. The pharmacists experienced that the GPs responded to their inquiries
and warnings. Problems because of local distances to the GPs o�ce were reduced by the online
platform. Since in German NHs medication reviews are usually not carried out and communicated, the
pharmacist’s found it necessary to continue this practice after the intervention, e. g. regular
communication with the GPs.

A change concerning the cooperation was the nurses’ re�ection about their inadequate knowledge about
storage and administration of drugs. At the same time, the GPs described the necessity of getting
comprehensive information from nurses about possible problems with the administration. This created a
gap in the communication �ow, which could be closed by further education and communication.
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All professionals noted an improved communication because of a greater awareness regarding drug
safety. Direct communication was experienced as positive. However, the pharmacists also problematized
their own role because of scrutinizing the GPs by conducting the medication review.

Discussion
The interviews with several professional groups aimed to evaluate the experiences of each group
regarding the cooperation and communication with the other groups about the medication process in
NHs. Nurses of nursing homes and pharmacists as well as GPs were involved in the study and the
differences between the perceptions of the professional groups before and after the intervention could be
compared.

The underlying assumption was that an increase in drug therapy safety for residents of NHs requires an
optimization of cooperation and communication between the involved healthcare professionals. The
systemic and technical prerequisites seemed to be important (1) as well as a systematization of the
cooperation and communication processes (10). In addition, the mutual acceptance of the professional
groups as partners in the medication process and the insight into the need for cooperation to ensure
qualitative medication therapy appeared to be essential (11). Our study con�rms these �ndings.

Systematization of cooperation and communication

At the beginning of the project, all professional groups described problems in cooperation and
communication. As in other studies (10, 12), these problems were mainly system-related, e. g. traditional
hierarchical roles in collaboration and traditional ways of communication. It became clear that different
focal points of work and different assessments in the process often caused problems. Technical barriers
in communication as well as a lack of infrastructure and technical support creating an inadequate drug
therapy safety were described in the literature (5, 6). These system-related cooperation and
communication problems, which were also mentioned in our study, were at least partially resolved, or
improved in our project by introducing the I-oP as well as the face-to-face education. The work with the I-
oP made it possible to eliminate the communication di�culties caused by problematic accessibility.
Weissenborn et al. found that the interprofessional communication of GPs and pharmacists did not
depend on a systematization of communication alone, but individualization was also important for the
improvement of the communication process (12). The use of the I-oP and the successful bridging of the
communication di�culties, which was evaluated as helpful in our study, is a positive result since
systematization led to individual communication processes by telephone or personal contacts. To know
someone works bene�cially for the interprofessional exchange also underlines the possibilities of
systematized communication for individualization of the communication processes.

The face-to-face education supported the perception of the mutual professionalism, which also
represents an explanation for the changed communication in the course of the project. Pharmacists'
advices on medication could be communicated to the GPs via the I-oP and were experienced by the GPs
as helpful for their own work processes as described by Weissenborn et al. (12).
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The nurses described the importance of regular GPs visits and the resulting commitment to coordination
and better knowledge as a basis for good cooperation at the beginning and the end of the project. The
importance of a good relationship between nurses and GPs to ensure quality of residents’ care is
described by the GPs in our study as elsewhere (13, 14).

Optimization of documentation and its importance

During the intervention, a divergence in documentation of the GPs o�ces and the NHs’ documentation
emerged that was adjusted due to the use of the I-oP. The intensi�ed discussion described by nurses and
GPs regarding the diagnoses of the individual resident and the comparison with the current medication
revealed information gaps and the I-oP was helpful regarding alignment of documentation. In another
study on drug therapy safety among nursing home residents (10), divergence in medication plan of GPs’
o�ces and NHs were also cited as a reason for inadequate pharmacotherapy. In addition, at the
beginning of our project not all occupational groups had access to relevant medication information of the
residents. This problem was solved by using the I-oP. This is an aspect of drug therapy safety that has
received little attention in research so far.

All professional groups addressed the problems in cooperation and communication between GPs and
other medical specialists. This problem, which was also described in previous studies, was still present at
the end of the project, not least because the work with the I-oP made the knowledge about specialist
orders and the need for coordination more obvious (15).

Changes by the project

All professional groups described changes they attributed to the intervention. The use of the I-oP was
assessed as positive, as it enabled a systematic communication without having to rely on the direct
accessibility of others. The success of the use of technological solutions not only depends on these
technologies themselves but also on the social relationship of the actors and cultural characteristics (1).
This can also be illustrated by our results, because the participants reported that the meaningfulness of
working with the online platform depended not only on the technical improvement of the platform, but
also on the perception of mutual professionalism. Above all, however, the knowledge about the
competences and tasks of the other groups had increased, and thus, openness towards the profession
and competences of the other actors was achieved. This created an important prerequisite for effective
cooperation to improve drug therapy safety (10, 12).

Limitations
Our study has some limitations. At �rst, we cannot assume that data saturation has been achieved, as we
had only a limited count of GPs, pharmacists, and nurses available for data collection. Maybe other
participants had different experiences, or the same intervention would lead to different results in other
settings. Besides that, only two nurses agreed to an interview after intervention. The other nurses refused
to participate in the interview because of their high workload. We had to change the method and
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conducted expert-interviews with the two nurses. We were aware of this change in methodology but did
not want to completely exclude the experiences of the nurses and considered their �ndings important for
the evaluation of the project. Yet we recognize that the here presented results may only report a small
focus.

Due to the routine workload of the nurses, the documentation in the I-oP in the NHs was not conducted by
the nurses themselves but by study assistants who were however always supervised by the nurses. We
don’t know whether and to which extent this actually poses a limitation for the effectiveness of the
intervention. This can in future be remedied by integrating the I-oP into the primary documentation
system of the NHs.

Furthermore, no member validation was conducted with the participants of the interviews.

Conclusion
The implementation of an online communication tool helped to overcome cooperation and
communication barriers between the involved professional groups. It systematized the medication
process and allowed an independent work of the different groups. Moreover, the face-to face education
and personal meetings were important for improving communication within the medication process. Our
results show that a combination of education and systematization of the communication is effective in
enhancing the interprofessional exchange within the medication process in NHs.
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Figures

Figure 1

The therapy-check process
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Figure 2

Main categories of the interviews
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