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Abstract: Medication management and the transmission of medication information 
between healthcare services have proven to be essential factors in hospital readmis-
sions. The patients primary healthcare services are caring for at present have com-
plex medical conditions, leading to even greater challenges in transferring correct 
information across different healthcare services. This chapter describes how health-
care personnel perceive medication management as an influencing factor in hospital 
readmissions, and explores which elements may lead to medication-related hospital 
readmissions from the primary healthcare service.
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Background
Transitions in healthcare are well-documented sources of preventable 
harm. One of the key influencing factors relates to medications and 
medication management, which often lead to hospital readmissions as a 
consequence (Dautzenberg et al., 2021; van der Does et al., 2020). More 
specifically, research has shown that a large percentage of medication 
errors connected to hospital readmissions (30%) were transition errors, 
and that 40% of all medication-related readmissions were preventable 
(Uitvlugt et al., 2021). When a patient is transferred from one healthcare 
service to another, the risk of adverse events increases (Kapoor et al., 2019). 
In particular, this relates to coordination, communication and informa-
tion exchange between the different healthcare actors during this process 
(Kripalani et al., 2007; Laugaland et al., 2014; Storm et al., 2014). As the 
world population grows older, and more people receive complex medical 
care at home and in primary healthcare services, more complex infor-
mation must be exchanged between healthcare actors (Glans et al., 2020; 
Schoonover et al., 2014). This implies that the problem of medication- 
related hospital readmissions is likely to continue to increase. 

A hospital readmission is, according to the Norwegian national quality 
indicator, “an acute admission, regardless of the cause or hospital of the 
readmission, which occurs between eight hours and 30 days after discharge 
from a prior hospital stay (primary admission)” (Kristoffersen et al., 2017, 
p. 5). In addition, the literature often distinquishes between necessary and 
unnecessary hospital readmissions. Patients are readmitted necessarily if 
the readmission is due to acute illness, worsening of a chronic illness, com-
plications after surgery, or if they are in need of other kinds of hospital care. 
An unnecessary hospital readmission is a readmission that could poten-
tially be avoided, but still occurs due to, for example, organizational diffi-
culties, such as lack of patient information, lack of competence or staffing 
or poor communication between different healthcare actors (Australian 
Commision on Safety and Quality in Health care, 2019; Kent et al., 2011).

Hospital readmissions related to medications are defined in different 
ways. The most common definition is, “admissions due to adverse drug 
reaction (ADR)”, where a drug reaction is an unintended response to a 
medication, for example a side effect. Another definition is, “admission 
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due to an adverse drug event (ADE)”, which includes any unfortunate 
occurrence related to the use of a drug. And lastly, a hospital readmission 
related to medications may be defined as “admission due to drug-related 
problems”, which includes events involving a patient’s medication, which 
may inhibit achieving an optimal outcome (Linkens et al., 2020). This 
chapter includes all types of drug-related hospital readmissions using the 
term “medication-related readmissions”. 

Aim and Research Question 
This chapter aims to describe how healthcare personnel perceive medica-
tion management as an influence in hospital readmissions from primary 
healthcare services, and further, what factors within medication manage-
ment may lead to hospital readmissions.

The research question was as follows: How do healthcare personnel 
perceive medication management as an influencing factor in hospital 
readmissions? The results will be discussed in light of previous research 
and human factors theory. 

Context
The Norwegian healthcare service is managed and financed through two 
separate decision pathways, that is, the specialist healthcare services are 
subordinate to the state, and the primary healthcare services are subor-
dinate to the municipalities (Grimsmo et al., 2015; Ministry of Local 
Government and Modernisation, 2019). The specialist healthcare services 
include somatic and psychiatric hospitals, while the primary healthcare 
services include general practitioners (GP), nursing homes, home care 
services, health centers, emergency rooms and rehabilitation services. 
In Norway, there are 356 different municipalities, and each one provides 
healthcare services at their own discretion, within comprehensive national 
regulations (The Health and Care Services Act, 2011). This means that there 
is considerable variation in how the different primary healthcare services 
are organized and delivered, including differences in areas of expertise, dif-
ferences in skill mix, and differences in task allocation (Sperre et al., 2020). 
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Coordination, cooperation and holistic patient pathways between the 
hospitals and the primary healthcare services have been on the agenda 
for decades (Veggeland & Berg, 2013). This did, however, gain even more 
attention when the coordination reform (an overarching health reform) 
was introduced to the Norwegian healthcare services in 2012 (Bruvik 
et al., 2017). This reform encouraged earlier hospital discharges, and sub-
sequently increased the responsibilities of primary healthcare services, 
particularly in terms of caring for a larger number of patients with com-
plex medical needs (Abelsen, 2014).

Method
This chapter was based on a secondary analysis (Ruggiano & Perry, 2019) 
of data from a previously conducted case study on hospital readmissions 
(Glette, 2020; Glette et al., 2019; Glette, Kringeland, et al., 2018; Glette, 
Røise, et al., 2018). Two municipalities with four affiliated nursing homes 
(one short-term home and one long-term home in each) were included in 
the primary study, in addition to a common hospital for both municipali-
ties. Data collection consisted of interviews with general practitioners (GPs) 
(n = 8), nursing home physicians (n = 2), hospital physicians (n = 15) nursing 
home leaders (n = 7), nursing home nurses (focus groups) (n = 17), and nurs-
ing home observations (ca. 40 hours). In the secondary analysis, Braun and 
Clarke’s (2006) analysis method was applied (as opposed to Graneheim and 
Lundman’s approach, which was used in the primary analysis). Braun and 
Clarke’s (2006) approach enabled the identification of focused features of 
the dataset, which in this case were medication management and hospital 
readmissions. The aim of the secondary analysis was to view the dataset in 
a new way, with the new research question as the backdrop. A distinctive 
view of the dataset was ensured by using clean uncoded transcripts, and 
applying a different analysis approach than was used in the parent study 
(Ruggiano & Perry, 2019). However, some of the results identified in the 
secondary analysis overlapped with the primary analysis, due a similarity 
of focus in the two studies. The analysis resulted in three themes, with seven 
subthemes, describing how medication management may influence hospi-
tal readmissions (Table 1 demonstrates the analysis process in Theme 1).
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Ethics 
The primary study was approved by The Norwegian Center for Research 
Data (NSD) (reference number: 49331). All participants signed a written 
informed consent form before participating in the study. Written approval 
was retrieved from the participating hospital, and oral approval was 
received from municipal leaders. Overall, the research complied with the 
Norwegian National Research Ethics Committee’s research guidelines. 

Results
Inadequate Coordination and Dissemination of the 
Patient’s Medical Treatment
An overview of the patient’s medications was perceived as essential in ade-
quately assessing the patient’s medical condition, and further treatment 

Table 1.  Example of Analysis: Theme 1

Themes Sub-Themes Codes

T1: Inadequate 
coordination and 
communication 
of the patients’ 
medical treatment

Lack of Access to the 
patients’ medication lists

Lack of knowledge of the patient and their 
medication list

Lack of medication information in the ER

Needing the medication lists to make 
medical assessments of the patients

Changes in medication are 
poorly communicated

Challenge in relation to dissemination of 
medication changes

Poor medication information when the 
patient arrives at the nursing home 

Poor coordination when there are changes in 
the medication

Lack of updated medication lists after stay 
at short-term nursing home

A common documentation system could 
reduce readmissions

Hospital stay summaries with updated 
medication list arrives too late 

The use of outdated medication list in the 
hospital

Early discharges: Lack of 
observations of the effect 
of medication changes 
leads to readmissions 

Too early discharge after an infection

Early hospital discharge leads to inadequate 
observation of the effect of the medication
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and care. However, this information was lacking or incomplete in sev-
eral primary care contexts. In the emergency room (ER) the information 
they had access to was described as random. They did not have access 
to patients’ medical records, and needed to rely on the information the 
patients themselves could provide. If the patient had been admitted to the 
hospital previously, there could be a hospital stay summary available, but 
this was not always the case. The ER doctor needed to find information by 
making calls to the hospital, which was considered burdensome when the 
ER was busy. A too busy ER combined with lack of patient information 
could lead to a hospital readmission. 

The nursing home nurses observed that the patients, in some cases, 
arrived from the hospital to the nursing home with poor information 
about medications, medication changes or explanations for medication 
changes – a problem solved by making calls to the appropriate actors. 
It was also stated that the hospital sometimes used outdated medication 
lists during the patient’s hospital stay. This meant that when the patient 
came back to the nursing home, previous changes done by the nursing 
home physician a long time ago, were reset, and therefore incorrect. This 
overall coordination issue was described by a nurse in a short-term nurs-
ing home:

I believe that the biggest issue is the medication. We’re starting up [medical 

treatment] here [at the nursing home] and they’re [the hospital] starting up 

[medical treatment] there … there is no coordination between them [the nurs-

ing home and the hospital].

It was also explained that there could be poor access to information on 
medication changes, and the assessments that had been done in relation 
to these changes, when the patients had been on a short-term stay (in a 
nursing home), and were transferred to a long-term nursing home.

Hospital physicians found it difficult to communicate changes done 
in the patient’s medication lists. Medication changes were written in the 
hospital stay summary, but they worried that the changes did not reach 
the right actor (home care service in this case), since the hospital stay 
summary was not sent to them directly, but to the patient’s general prac-
titioner (GP). It was also said that all patients received a discharge note in 
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which medication changes were communicated, but there was no guar-
antee that this note was passed on to the nurses by the patient. Issues 
described in transferring medication information to the primary health-
care services from the hospital are illustrated in the following quote by a 
hospital physician:

Multidose, yes … They don’t appear in the e-prescription, so if we add a new 

prescription, it is not certain that it will be included in that multidose …. There 

are also medication adjustments that we don’t necessarily include in the e-pre-

scription, but which we add to the hospital stay summary, and it’s not certain 

that the home care services see it, because we don’t have the possibility to send 

it to them [the home care service] directly, and we don’t have an overview of 

which home care service [area] each patient belongs to.

Additionally, the primary care physicians stated that the hospital stay 
summary (with included medication lists) sometimes arrived late. This 
was also seen during nursing home observations on several occasions. 
Nursing home physicians made calls to the hospital to have the summa-
ries faxed over. In one nursing home they even went to the hospital phys-
ically to get the necessary documents (they were close to the hospital). 
Another concern mentioned by a hospital physician, was that different 
medication treatment regimens were started up by different healthcare 
professionals (nursing home physicians, GPs, hospital physicians) with 
limited coordination between them. It was suggested by several health-
care professionals that a common documentation system with access 
to all patient information (including the medication lists) could reduce 
hospital readmissions, improve coordination, and save time in regard to 
transferring the medication list back and forth in the different systems. 

As also identified in the parent study, there was agreement among 
primary healthcare professionals that patients were often discharged too 
early from the hospital after intravenous (IV) antibiotic treatment. In 
many cases, the patients were discharged from the hospital to the pri-
mary healthcare services the same day that they had switched from IV 
treatment to oral treatment, leading to limited observation of the effect 
of this change. The patients frequently relapsed and needed to be read-
mitted to the hospital. This was described as an issue in both nursing 
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homes and among GPs. Hospital physicians argued that it was difficult to 
know when and if an infection flared up, and that they could not keep the 
patients in the hospital indefinitely to avoid relapses. Another said that in 
light of a readmission related to an infection relapse, it could be thought 
that the hospital discharge was too early. 

Discrepancy Between the Primary Care 
Service’s Treatment Capacity and the Hospital’s 
Expectations
Several hospital physicians had opinions on what medical treatments 
the primary healthcare service should be able to offer to the patients dis-
charged from the hospital. These options included IV antibiotic treat-
ment, fluid treatment, and blood transfusions. Some patients were even 
discharged from the hospital while still receiving IV antibiotics, but only 
in special cases (e.g., a patient suffering from dementia). However, not all 
nursing homes had the competence nor capacity to provide IV antibiotic 
treatment for their patients. In one nursing home they did not always 
have a nurse on call, for example during the night shift. This was not only 
problematic in relation to antibiotic treatment, but also, for example, in 
pain management. There were further descriptions of limited knowledge 
of the effects, and uses, of some of the medications the hospital physi-
cians requested. And in some cases, they did not have the medication the 
patient needed in place for the patient’s arrival, especially if the hospital 
discharge was abrupt. One nurse said:

What’s a little strange is that sometimes they come out [from the hospital] very 

quickly. Fast in and fast out. And then there are some notes and stuff, what 

[medications] they’re supposed to have. Because they’ve started on new med-

ications, and we don’t have these medications at the nursing home, and they 

[the medications] have to be ordered. You can order urgently and receive the 

medication in a couple of hours, but you can’t do that with all of them [all med-

ication types].

Another challenge described by nursing home physicians was that it was 
difficult to dose medication without having access to appropriate testing 
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equipment (e.g., increase or decrease diuretics without access to blood-
work). Most nursing homes had IV treatments incorporated into their 
routines, and could provide this service to their patients, but they did 
not have access to all antibiotic types. That said, there were different 
opinions on whether the hospital physicians were responsible for famil-
iarizing themselves with the treatment capacity in the different nursing 
homes or not. Some admitted that they investigated whether the nurs-
ing home, to which the patients were being discharged, could continue 
treatment. Others expected the nursing homes to have this competence  
in place.

Targeted Work to Avoid Medication-Related 
Hospital Readmissions 
Health personnel worked with the objective of avoiding hospital read-
missions. Some patients had an observational stay at a nursing home after 
a hospital stay, when medication lists and their ability to administer the 
medications themselves were reviewed. This was perceived as a measure 
to reduce medication-related hospital readmissions. Primary care physi-
cians often called hospital physicians for advice on how to provide the best 
treatment for their patients. Some examples are guidance on pain man-
agement for patients with back pain or advice on what medications to use 
for anxiety in patients suffering from dementia. Some hospital physicians 
tried to figure out where the patient was going after the hospital stay (e.g., 
what home care area they belonged to) to provide necessary information 
to the home care service nurses regarding medication changes, for exam-
ple. This was, however, extremely time consuming, and not possible to do 
in all cases. In one nursing home they explained that they reorganized 
their personnel across wards to ensure adequate competence in all wards 
if there was a lack of personnel. This was to ensure that no nurses were 
responsible for both administration of medications and their shift at the 
same time. Lastly, healthcare personnel described working intentionally 
to keep patients in the nursing homes if they needed antibiotic treatment, 
when this was the best option for the patient. The following quote from a 
nursing home physician describes this: 
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The patient is better served by having familiar personnel around them, and we 

have good access to antibiotics and most things here. So, it shouldn’t be necessary 

with [hospital] admissions for elderly patients severely affected by dementia.

It was also observed that a patient, who became acutely ill on the day 
he was being discharged from the nursing home, was rather moved to 
a more advanced ward at the nursing home for antibiotic treatment, in 
order to be spared a hospital admission.

Discussion
The results from this study showed that access to patient information 
varied, and coordination and communication in relation to medicine 
changes were poor. These were issues identified in both the hospital and 
in the primary healthcare service. Moreover, patients were discharged 
from hospital after medication changes (IV antibiotic to oral antibiotics) 
without proper observation of the effect of this change, often leading to 
a relapse and a need for hospital readmission. Most nursing homes had 
the competence to treat patients with antibiotic IVs, but they did not have 
access to all antibiotic types. Overall, all healthcare personnel worked to 
avoid medication-related hospital readmissions.

Treating Patients with Complex Medical Conditions 
All Norwegian municipalities are responsible for ensuring access to good 
quality health and social services, for all their inhabitants, independent of 
age or diagnosis (Ministry of Health and Care Services, 2021). The scope 
of this responsibility has, however, increased in recent years, and will con-
tinue to increase in primary healthcare services worldwide (World Health 
Organization, 2018). Patients the primary healthcare services are now car-
ing for, have more complex medical conditions, with more complex medical 
needs (Loeb et al., 2016; Osborn et al., 2015; Wallace et al., 2015). However, 
it has been demonstrated in this and similar studies, that there is a lack of 
suitable equipment, competence, and in some cases, access to correct med-
ication, to care for these patients adequately (Glad et al., 2018; Søreide et al., 
2019). For example, as demonstrated in this study, there was a lack of access 
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to the correct antibiotic type, and competence to provide antibiotic treat-
ment in some nursing homes, despite the large amount of nursing home 
patients needing antibiotic treatment (5.2% of all Norwegian nursing home 
residents) (Norwegian Directorate of Health, 2019). Moreover, like Rustad 
et al. (2017), we found that there were difficulties in providing the correct 
type of medication at the right time, particularly when hospital discharges 
were abrupt, or occurred during weekends.

Transfer of Patient Information
This study identified problems relating to the transfer of patient infor-
mation between healthcare service levels. Particularly, information 
about changes in medications and treatment regimens have been pre-
viously well-documented, and perceived as problematic at both ends of 
the healthcare service (the hospital and the primary healthcare service) 
(Laugaland et al., 2014; Pinelli et al., 2017; Rustad et al., 2017; Storm et al., 
2014; Vatnøy et al., 2019). Several issues concerning the transfer of patient 
information tied to medication management directly were found. Some 
examples were: confusion with the medication list; and subsequent appli-
cation of outdated lists; medication lists arriving late (along with the hos-
pital stay summary); lack of access to the medication list (particularly 
among ER doctors); and having to transfer medication lists from one 
system to another. These issues are not unfamiliar (Breuker et al., 2021; 
Johnson et al., 2015; Kerstenetzky et al., 2018). In their literature review, 
Kerstenetzky et al. (2018), for example, found that medication discrepan-
cies were common when patients transitioned between healthcare set-
tings. Their quantitative analysis found that 76% of long-term care facility 
records had at least one medication discrepancy when compared to the 
hospital medication list. Similar results were also found in Breuker et al. 
(2021), where unintended medication discrepancies occurred in 29.4% of 
admissions or discharges, demonstrating the potential hazard of trans-
ferring medication lists from one system to another. Overall, Frydenberg 
and Brekke (2012) found that inadequate communication about patients’ 
medications across healthcare service levels resulted in numerous and 
potentially harmful medication errors. In our study, poor information 
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exchange regarding patients’ medications was perceived as a factor poten-
tially leading to hospital readmissions. 

Another issue that worried some of the physicians included in this 
study, was that different medication treatment regimens were started up 
by different physicians at different healthcare levels, with limited coordi-
nation between them. Communication and coordination between hospi-
tal physicians and primary care physicians are believed to be essential in 
providing high-quality, safe medical care (Sankey, 2017), and physicians 
are mostly well aware of this importance. However, studies supporting 
our findings say that physicians’ ability to accomplish this in their daily 
work is limited by organizational factors. Jones et al. (2015), for exam-
ple, found that heavy workloads and subsequent time limitations, lack of 
proper communication tools, lack of feedback loops to confirm receipt of 
information, and difficulties in locating the right information about the 
patients were barriers to adequate coordination. 

Overall, efforts to address communication and coordination inade-
quacies have, in previous research, been shown to reduce errors and hos-
pital readmissions, demonstrating that there is an untapped potential to 
improve quality of care in this context (Bellon et al., 2019; Henke et al., 
2017; Laugaland et al., 2012). 

Human Factors Theory
Human factors theory has gained recognition, due to its ability to provide 
system design methods that address the needs and desires of stakeholders 
in the healthcare system, in addition to other important sociotechnical 
aspects of healthcare (e.g., document and establish a shared understand-
ing of different processes to identify improvement areas) (Wooldridge 
et al., 2017). According to human factors theory, performance (e.g., pro-
viding safe patient transfers) results from interactions in the healthcare 
system, whereas healthcare personnel are considered one of several 
embedded components. However, healthcare personnel are considered 
to be central in the work system, meaning that efforts must be taken so 
that system design (e.g., organization of the healthcare service) supports 
the healthcare personnel working within it (making sure that the design 
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fits their capabilities, limitations, and performance needs) (Holden et al., 
2013). Through the perspective of medication management and hospital 
readmissions, several issues perceived as unsupportive of healthcare per-
sonnel’s needs were identified. These include a lack of communication 
tools to provide well-coordinated care, poorly established guidelines on 
how to communicate the upstart of new treatment regimens, and lack 
of suitable equipment to treat patients in nursing homes. These results, 
if taken into account and applied by healthcare services policymakers, 
may facilitate an improvement of the systemic factors that do not sup-
port healthcare personnel’s performance, and thereby improve health-
care quality (Wooldridge et al., 2017). Moreover, there is a need for more 
research exploring how medication-related hospital readmissions occur, 
focusing particularly on healthcare personnel’s perspectives, so that a 
shared understanding of how processes may be improved can follow. 

Conclusion
This study demonstrated a need for improved communication and coordi-
nation regarding medication management and medication changes, and in 
addition, a need to increase healthcare personnel’s knowledge of each oth-
er’s activities and treatment capacities. The lack of access to proper commu-
nication tools and well-functioning coordination routines were perceived, 
by the healthcare personnel in this study, as factors increasing medica-
tion-related hospital readmissions. Human factor theory can facilitate 
research exploring healthcare personnel’s perspectives on how these issues 
may be addressed, and thereby enable organizational changes, which can 
better support healthcare personnel’s performance. In doing so, unneces-
sary medication-related hospital readmissions and errors may be reduced.
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