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Abstract
Background Nurse managers play a critical role in enhancing nursing and patient outcomes. Nurse
managers’ behaviour and the clinical environment have been shown to affect nurses’ job satisfaction. In
addition, leadership, managers’ support, and nurse-manager trust all improve the patient safety culture
climate and reduce medication errors. However, hospital management and organisational support
in�uence both manager and staff attitudes, which can affect care quality outcomes. This study aims to
describe the relationships between nurse managers’ work content, nurses’ job satisfaction, patient
satisfaction, and medication errors at the hospital unit level.

Methods The questionnaire data were collected from nurse managers (n= 29), nursing staff (n=306), and
patients (n=651) from 28 units across three Finnish acute care hospitals in year 2017. Analysis of
covariance (ANCOVA) was used to estimate relationships between data from Nurse Managers’ Work
Content Questionnaire, Kuopio University Hospital Job Satisfaction Scale, and Revised Humane Caring
Scale subscales, along with medication errors reports.

Results Multiple relationships were identi�ed for components of nurse managers’ work content, nurses’
job satisfaction, patient satisfaction, and medication errors. How nurse managers divide their time
between various responsibilities was shown to in�uence the patient satisfaction Outcomes subarea (p<
.001), the Requiring factors of work subarea of nurses’ job satisfaction (p< .001), as well as medication
errors (p< .001).

Conclusions It would be recommendable for nurse managers to prioritise focusing on employee well-
being, development, and communication. However, to be effective and bene�cial, the work in each of
these subareas must be well organised. The results demonstrate that nurse managers need to
consciously balance their workloads to achieve better outcomes.

Background
The constantly changing healthcare setting has made nurse managers’ work increasingly demanding.
This challenge is exacerbated by healthcare reform, an aging population, and staff shortages, all of
which are international phenomena. Nurse managers largely in�uence nurses’ job satisfaction (1,2) and
patient safety (3,4), while motivated and engaged staff improve patient satisfaction (5,6).

Nurse managers’ work contains multiple different responsibilities and duties, ranging from staff
recruitment and daily management to strategic planning and �nancial management (7). In recent years,
nurse managers have become more involved in administrative work at the expense of clinical work (8,9).
Previous research have shown that nurse managers’ leadership styles and behaviour, along with the
clinical practice environment, affect nurses’ job satisfaction and turnover intentions (10,11). Multiple
studies have found the relational leadership style to strongly in�uence nurses’ job satisfaction (2,5,12),
while other research has linked this leadership approach with patient satisfaction (1,2,13). However, the
effectiveness of a certain leadership style has also been suggested to depend on the situational context.
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For example, transactional leadership has been found to be suitable for situations like medication
administration (Hughes 2019).  This leadership approach is not always suited for nurse leaders, as a
signi�cant portion of their time goes to balancing workload, being available to their employees, and
supporting various staff members (14). In addition, nurse managers are responsible for implementing
evidence-based practice and developing nursing to ensure high-quality care (15,16).

Leadership, including management and supervision, has a large impact on nurses’ job satisfaction and
job stress (17). In addition to poor leadership, nurses commonly attribute dissatisfaction and turnover
intentions to poor educational opportunities, a career trajectory with a low chance of advancement, and
substandard treatment practices in the workplace. Hence, nurse managers  can improve nurses’ job
satisfaction and morale by providing  appreciation, a high-quality work environment, and regular
opportunities for competence and professional development (20).

Patient satisfaction is positively related to nurses' job satisfaction, work engagement, self-e�cacy, and
self-regulation, but negatively related to nurses' turnover intentions (21). This is because patients
appreciate professional, high-quality care (22). Moreover, the education level of nurses has been shown to
positively in�uence patient satisfaction, patients’ willingness to recommend a hospital, quality of care,
patient safety and nursing outcomes (23). Nurse leaders are tasked with facilitating and organising
knowledge by promoting collective learning and coordinating units (24). Moreover, hospital-level
predictors, e.g., hospital size and teaching status, have been connected with patient satisfaction (25,26).

Low nurse-patient ratios precede nurse burnout and dissatisfaction, which can result in low-quality care
(27), while an adequate number of well-educated nurses in acute care has been shown to reduce patient
mortality (28). Moreover, Gri�ths et al. (2016) found associations between low sta�ng and medication
errors, but it is important to state that a de�nitive threshold for an appropriate nurse-patient ratio does not
exist (28). Higher nurse-patient ratios, effective processes, and good quality outcomes are positive
predictors of satis�ed patients (30), while staff expertise decreases adverse events (31) and collaboration
between staff increases patient satisfaction (32).

Leadership, managers’ support and nurse-manager trust reduce medication errors and increase both
patient safety culture climate and quality of care (4,5,33) and reduce medication errors. Furthermore,
hospital management and organisational support signi�cantly impact the attitudes of the hospital’s
managers and staff. A positive practice environment enhances patient safety; as such, the actions of
nurse managers are pivotal to guaranteeing patient safety. Therefore, nurse managers are pivotal to
creating and maintaining a patient safety culture (3,34).

This study aimed to describe relationships between nurse managers’ work content, nurses’ job
satisfaction, patient satisfaction, and medication errors at the hospital unit level. The research question
underlying the present study was: what are the interrelations between nurse managers’ work content,
nurses’ job satisfaction, patient satisfaction, and medication errors?
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Methods
Study design and participants

The study design included a correlational questionnaire and register study. The research applied
convenience sampling, with nurse managers (N=104) and nurses (N=3225) from three Finnish acute care
hospitals invited to participate. Furthermore, 50 patients (N=3050) from each unit in which the
participating nurse managers worked were invited to take part in the study. All registered nurses,
midwives, practical nurses, paediatric nurses and mental health nurses as well as specialised nurses were
included in the study. Furthermore, only adult patients from inpatient and outpatient units from which
patients were directly discharged were included. Register data describing the medication errors which had
occurred over one year (2017) were acquired from the hospitals’ incident reporting register. Data
regarding nurse managers, nurses, patients and medication errors were pooled by unit. The inclusion
criterion for units was that one nurse manager, three or more nurses, and three or more patients had
answered the survey. Data were collected between April and November 2017 from nurse managers and
nurses by e-mail and from patients by paper questionnaire. A patient safety coordinator from each
hospital delivered anonymous registered data by e-mail or mail. All of the hospitals were public hospitals
that offer specialised medical care. The included hospitals had between 390 to 440 beds and 2 396 to 3
748 employees. In addition, the hospitals had between 1 285 and 1 928 nursing staff (35).

Measurements

Nurse managers’ work content data were collected using an electronic questionnaire (Nurse Managers’
Work Content Questionnaire, NMWCQ) (9). The NMWCQ was developed in 2016 to identify the current
content of nurse managers’ work. The questionnaire includes 87 items across 13 subscales, more
speci�cally: Recruitment (5 items) (e.g. “I participate in the acquisition of new employees”); Organising (7
items) (e.g. “I draft the work schedule”); Work well-being (5 items) (e.g. I promote work safety activities for
staff in my unit); Work atmosphere (3 items) (e.g. “I manage staff con�icts”); Communication (5 items)
(e.g. “I manage unit meetings and have conversations with personnel”); Clinical nursing (9 items) (e.g. “I
arrange patient follow-up care”); Development of the unit (12 items) (e.g. “I organise and promote
evidence-based practice in my unit”); Personnel development (8 items) (e.g. “I evaluate work
performance”); Development of nursing (4 items) (e.g. “I organise orientation and education in my unit”);
Financial management (7 items) (e.g. “I monitor the unit’s budget”); Planning and evaluation of activities
(6 items) (e.g. “I plan and evaluate how organisational strategies are implemented in the unit”); 
Collaboration (10 items) (e.g. “I collaborate with different professionals”);  and Development with
collaborating partners (6 items) (e.g. “I collaborate with nurse managers from other units”) (Additional �le
1). Nurse managers were asked to evaluate how frequently they perform various tasks using a six-point
Likert scale (1= daily; 2= weekly; 3= monthly; 4= 2-4 times a year; 5= annual; and 6= never). Principal
component analysis was used to test the construct validity of the instrument. The development of the
questionnaire and preliminary results were reported in an earlier study; as such, the data used in this
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study represent secondary data. Cronbach’s alpha values between 0.554-0.890 were previously calculated
for the NMWCQ (9.)

Nurses’ job satisfaction data were collected with the Kuopio University Hospital Job Satisfaction Scale
(KUHJSS) via an electronic survey (36). The KUHJSS comprises 15 background questions and seven
subscales, namely, Leadership (7 items) (e.g. “My manager is genuinely interested in the well-being of the
staff), Requiring factors of work (8 items) (e.g. “There are usually enough staff in my unit”), Motivating
factors of the work (6 items) (e.g. “I appreciate my own work”),  Working welfare (4 items) (e.g. “I look
after my personal well-being”), Participation in decision-making (4 items) (e.g. “I have a chance to
in�uence decision-making in my unit”), Sense of community (4 items) (e.g. “The �ow of information
works well in my unit”), and Working environment (4 items) (e.g. “My unit has appropriate work facilities”)
(Additional �le 2). The subscales include a total of 37 continuous scale questions, which respondents
score from 0-10, i.e., totally disagree (0) – totally agree (10). Exploratory factor analysis was used to test
the internal consistency of the instrument (36), while instrument validity and reliability were evaluated in
several other studies. Cronbach’s alpha values between 0.64-0.92 have previously been calculated for the
KUHJSS (36,37), while we calculated Cronbach’s alpha values between 0.723-0.950 for the data collected
in the present study.

Patients were asked to evaluate their satisfaction with care through a paper questionnaire that employed
the Revised Humane Caring Scale (RHCS) (38,39). This instrument includes seven background questions
and seven subscales, namely, Professionalism of staff (17 items) (e.g. “The nursing staff were
professional”), Information andparticipation in own care (11 items) (e.g. “I was able to participate in the
planning of my care”), Responding to physical needs (4 items) (e.g. “I was helped with my personal
hygiene if necessary”), Human resources (3 items) (e.g. “The staff had enough time for me”), Pain and
apprehension (4 items) (e.g. “I received medication for my pain at the right time”), Interdisciplinary
collaboration (3 items) (e.g. “There was good collaboration between members of staff”), and Outcomes
variables (4 items) (“I set clear goals for my care together with the staff”, “The goal of my care was
received”, “I am satis�ed with the outcome of my care” and “I am sati�ed with care”) (Additional �le 3).
These seven subscales include a total of 46 items, which respondents’ grade from 0-10: totally disagree
(0) – totally agree (10). Cronbach’s alpha values between 0.775–0.946 have been reported for the RHCS
(38,39), with values between 0.786-0.970 calculated from the data collected in the present study.

Data concerning medication errors during the year 2017 were acquired from the hospitals’ incident
reporting register (HaiPro). HaiPro is a national, web-based patient safety reporting system launched in
2007. Today, over 200 Finnish health- and social care organisations report medication errors in HaiPro
(40).

Ethical considerations

Ethics committee approval was obtained from the University of Eastern Finland. Approval was also
requested, and received, from each of the three hospitals prior to data collection. Furthermore, the General
Data Protection Regulation was followed throughout the research (41). Nurse managers, nurses and
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patients were informed of the voluntary nature of the study and that data would be anonymously
analysed. In addition, the registered data of medication errors were anonymous.

Data analysis

Frequencies and percentage distributions were used to describe the demographic variables. Mean scores
were calculated for the NMWCQ, KUHJSS and RHCS subscales while frequencies were used to describe
medication errors. A Spearman’s correlation matrix was used to identify correlations between nurse
managers’ work content, nurses’ job satisfaction, and patient satisfaction. This analysis assesses the
monotonic relationship – instead of the linear relationships - between two variables (42). Subscales with
correlation coe�cients ≥ 0.3 were included in the covariance analysis. Analysis of covariance (ANCOVA)
was used to evaluate the relationships between the NMWCQ, KUHJSS, and RHCS subscales and
medication errors (42). Items with p≤ 0,1 was an inclusion criterion for the ANCOVA models. Furthermore,
the original scale of the NMWCQ (1= daily, 2 = weekly, 3= monthly, 4= 2-4 times a year, 5= annual, 6=
never) was reversed to improve the interpretation of results, i.e. the reversed scale was: 6= daily; = 5
weekly; 4= monthly; 3= 2-4 times a year; 2= annual; and 1= never.

Data analysis was performed in SPSS for Windows (version 25.0, IBM Corporation, Armonk, NY).

Results
The analyses included data from 28 units, including responses from 29 nurse managers, 306 nurses, and
651 patients (Table 1). In general, each unit was represented by one nurse manager, with the exception of
one unit which was represented by two nurse managers. The nurse managers, nurses and patients had
average ages of 51, 46, and 57 years, respectively. Nurse managers were – on average - in charge of 35
nurses (range: 14-60). A total of 468 medication errors occurred across the 28 units during the one-year
study period, which translates to an annual average of 18 medication errors per unit (range: 0-75).

Table 1. Characteristics of nursing staff (n=306) and patients (n=651), described as number (n) and
percentage (%)

The mean score for nurses’ total job satisfaction was 7.36 (0-10 scale), with the Requiring factors of work
and Motivating factors of the work subscales showing the lowest (6.340) and highest (8.461) mean
scores, respectively. The mean score for total patient satisfaction was 8.74 (0-10 scale), with the Human
resources and Professional practice subscales showing the lowest (8.512) and highest (9.155) scores,
respectively (Table 2).

Table 2. Job satisfaction (n=306) and Patient satisfaction (n=651) presented according to subscale, and
described using mean score, standard deviation (SD), and Cronbach’s Alpha

Models of Patient satisfaction
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The performed ANCOVA identi�ed eight distinct factors that affected patient satisfaction. Notably, an
increase in four factors of nurses’ job satisfaction (Leadership (B=6.12), Requiring factors of work (B=
.515), Working environment (B= .474), and Participation in decision-making (B= .188)) translated to an
increase in the patient Outcomes subscale (p< .001), whereas a higher number of Medication errors
(B=-.009) in a unit was negatively related with the patient Outcomes variables subscale (Table 3).

An increase in either a nurse manager’s Work well-being duties (B= -.171) or medication errors (B= -.005)
was found to decrease patient perceptions of Interdisciplinary collaboration (p= .002), while an increase
in a nurse manager’s Development of nursing duties (B= -.782) and an increase in nurses’ ratings of
Requiring factors of work (B= -.543) both diminished patient perceptions of Cognition of physicalneeds
(p= .003). Three factors decreased patient satisfaction with Professionalism practice (p= .004), namely, a
nurse manager’s increased commitment to Organising (B= -.124) and Clinical nursing (B= -.178), along
with an increase in nurses’ perceptions of Leadership (B= -.114) (Table 3).

Increased commitment to Communication (B= .324) among nurse managers was found to improve
patient satisfaction with Pain and apprehension (p= .005), while this component of patient satisfaction
decreased with an increase in a nurse manager’s Development of nursing duties (B= -.327), nurse
perceptions of Working welfare (B= -.420) and the number of medication errors (B= -.011) (Table 3).

Furthermore, an increase in a nurse manager’s Organising duties (B= -.201) and a higher number of
medication errors (B= -.011) were negatively related to patient assessments of Information and
participation in own care (p= .007). In addition, an increase in either a nurse manager’s commitment to
Financial management (B= -.782) or medication errors (B= -.543) diminished patient satisfaction with
Human resources (p= .028) (Table 3).

An increased focus on Work well-being (B= -.217) among nurse managers, higher nurse ratings of
Working welfare (B= -.356), and a growing number of medication errors (B= -.006) were all found to
decrease total patient satisfaction (p= .001) (Table 3).

Table 3. The in�uence of nurse managers’ work content, nurses’ job satisfaction and medication errors on
patient satisfaction subareas at the unit (n= 28) level

Models of Job satisfaction

The performed ANCOVA demonstrated that six factors in�uenced nurses’ job satisfaction. The most
signi�cant effects were found for the Requiring factors of work subscale (p< .001). An increase in a nurse
manager’s Development of nursing duties (B= -.623) and patient assessments of Cognition of physical
needs (B= -.547) were both negatively related with this component of nurses’ job satisfaction. Patient
views of Outcomes (B= .779) were positively associated with nurses’ Requiring factors of work (Table 4).

There were inter-hospital differences in terms of nurses’ perceptions of Working environment (p= .002).
Accordingly, nurses from hospital 1 (B= .932) scored this factor of job satisfaction higher than nurses
from hospital 2 (B= .201), while nurses from hospital 3 gave this factor the lowest score. A small number
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of nurses (n<40; B= -.410) per nurse manager was negatively related to nurses’ perceptions of the
Working environment. Furthermore, increased commitment towards Communication (B= -.457) among
nurse managers was negatively correlated with nurses’ experiences of Working environment at the unit
level (Table 4).

However, a small number of nurses (n<40; B= .654) was positively related with nurses’ perceptions of
Leadership (p= .047). In addition, patient ratings of Outcomes variables (B= .966) and the number of
medication errors (B= .022) were both found to be positively associated with the Leadership aspect of
nurses’ job satisfaction. In contrast, an increase in a nurse manager’s Work well-being duties (B= -.413)
was negatively related with nurses’ perceptions of Leadership. An increase in patient perceptions of
Cognition of physical needs (B= -.239) slightly decreased nurses’ Working welfare (p= .025). Furthermore,
increased commitment to Communication (B= -.306) among nurse managers was negatively associated
with nurses’ ratings of Motivating factors of the work (p= .050), as well  as nurses’ total job satisfaction
(B= -.301, p= .044). Patient ratings of Outcomesvariables (B .403) was positively correlated with total job
satisfaction among nurses (Table 4).

Table 4. In�uences of nurse managers’ work content, patient satisfaction and medication errors on
nurses’ job satisfaction subareas at the unit (n= 28) level

The model of medication errors

An ANCOVA was also performed to determine whether factors associated with nurse managers’ duties,
nurses’ job satisfaction, and patient satisfaction in�uenced medication errors. Several of the tested
variables were shown to signi�cantly affect medication errors (p< .001). The analysis revealed inter-
hospital differences in medication error prevalence, with hospital 2 showing the highest prevalence of
medical errors. Furthermore, both hospitals 1 (B= 16.212) and 2 (B= 23.084) had signi�cantly more
medication errors than hospital 3 (B= 0a). The number of nurses per manager was positively correlated
with the number of medication errors; as such, a small number of nurses per nurse manager decreased
(B=-.12.891) the amount of medication errors at a unit. Furthermore, increases in nurse managers’ Work
atmosphere (B= 14.853) and Planning and evaluation of activities (B=8.255) duties were found to be
linked to an increase in medication errors. In contrast, patients’ opinions of Human resources (B=-31.920)
and Pain and apprehension (B=-39.408) were both negatively correlated with medication errors.
Interestingly, total patient satisfaction (B=70.513) had the most signi�cantly positive impact on
medication errors (Table 5).

Table 5. The effect of hospital, number of nurses, nurse managers’ work content, nurses’ job satisfaction
and patient satisfaction on medication errors at the unit (n= 28) level

Discussion
The performed ANCOVA identi�ed several relationships between medication errors and various
components of the NMWCQ, KUHJSS, and RHCS instruments. The Outcomes variables (p< .001) and
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Requiring factors of work (p< .001) subareas of patient satisfaction and nurses’ job satisfaction,
respectively, along with medication errors, were to be the most signi�cantly affected by other factors.

Nurse managers’ various work duties in�uenced all aspects of patient satisfaction. One interesting
�nding was that an increase in most of NMWCQ subscales had a negative impact on different
components of patient satisfaction. For example, the decision by a nurse manager to dedicate more time
towards Organising, Work well-being, Work atmosphere, Financial management, Clinical nursing or
Development of nursing care was found to decrease at least one subscale of patient satisfaction.
However, it should be noted that most of these observed decreases were rather slight. In contrast, a nurse
manager’s decision to focus more on Communication improved patient perceptions of Pain and
apprehension. It is also important to note that more time spent in one area of a nurse manager’s job does
not necessarily translate to an improvement in the quality of work. For example, the nurse manager’s
overwhelming workload has been described in several recent studies. According to Steege et. al. (2017),
fatigue among nurse managers decreases the quality of their work, and can impact decision-making (43).
On the other hand, research by Labrague et al. (2018) suggests that – in some cases - more control over a
job and a higher extent of responsibility lead to less occupational stress.

The performed ANCOVA also revealed that an increase in certain aspects of nurses’ job satisfaction,
namely, Leadership, Requiring factors of work, Work environment, and Working welfare, were negatively
correlated with patient satisfaction. This �nding could also describe how nurse managers indirectly
in�uence patient satisfaction. Nevertheless, an increase in other aspects of nurses’ job satisfaction, more
speci�cally, Leadership, Requiring factors of work, Work environment, and Participation in decision-
making, positively in�uenced patient assessments of Outcomes variables. This �nding is similar to what
was reported in a study by De Simone et al. (2018), i.e., patient satisfaction was positively correlated with
nurses' job satisfaction, work engagement, self-efficacy, self-regulation, and anticipation, but negatively
correlated with nurses' turnover intentions. Another notable �nding of our study was that an increase in
medication errors negatively affected almost every component of patient satisfaction, including total
patient satisfaction.

Moreover, six factors were shown to in�uence nurses’ job satisfaction. For example, a nurse manager’s
decision to dedicate more time to Work well-being,Development of nursing care, and Communication
decreased nurses’ job satisfaction to some extent. On the other hand, improved patient perceptions of
Outcomesvariables increased nurses’ total job satisfaction, along with their ratings of the Leadership and
Requiring factors of work components of job satisfaction. However, an increase in patients’ ratings of
Cognition of physical needs decreased nurses’ Work well-being, while a lower number of nurses per nurse
manager (n<40) strengthened nurses’ opinions of Leadership yet weakened their views of Working
environment. Previous studies have found supporting and motivating staff to be a signi�cant part of
nurse managers’ work (8,9). Nurse managers can enhance staff well-being by encouraging staff to
participate in planning, and can improve unit performance by being interested in nursing outcomes (5).
Moreover, the quality of nurse management at the unit level affects care quality and nurses’ turnover
intentions (11,20). Zaghini et al. (2020) found that nurses who are dissatis�ed with leadership will have
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increased feelings of discomfort, which can lead to cynicism. Furthermore, nurses who perform
counterproductive work feel more interpersonal strain, which can lead to patients feeling depersonalised
and reporting lower levels of satisfaction with care. Karlsson et. al (2019) reported that nurses feel
satis�ed when they provide patient-centred care, while an excessive workload, interruptions, and
incomplete work frustrates nurses. Moreover, nurses enjoy variability in their work, but would like to have
control over their work. (20.)

According to prior research, nurse sta�ng affects patient outcomes (23,27), satisfaction (44), and safety
(28). Gunawan et al. (2019) suggest that managers should be more proactive in the human resource
management process, from recruitment to personnel appraisal. Moreover, Wong et al. (2013) have
previously discussed how leaders in�uence certain human resource variables and, as such, a leader’s
actions may be connected to patient care outcomes, the nurse-to-patient ratio, and number of overtime
hours, along with staff expertise, turnover, and absenteeism. Unfortunately, managers at large hospitals
are rarely involved in the recruitment process although the aspect of sta�ng has signi�cant �nancial
implications (45,46).

The most signi�cant impacts in the performed ANCOVA were found for medication errors. There were
large inter-hospital differences, as hospitals 1 and 2 had 16 and 23 times more medication errors,
respectively, than hospital 3. In addition, units with a small number of nurses (n<40) per nurse manager
showed almost 13 times less medication errors than units with more than 40 nurses per nurse manager.
Furthermore, a nurse manager’s decision to dedicate more time to Work atmosphere and Planning and
evaluation of activities noticeably increased medication errors, with these subareas showing
unstandardized coe�cients of more than 15 and eight, respectively. An increase in patient ratings of
Human resources and Pain and apprehension noticeably decreased medication errors, showing
unstandardized coe�cients of approximately 30 and 40, respectively. Surprisingly, total patient
satisfaction increased medication errors over 70 times, which could be explained by a safe clinical
climate to report errors. Some of these factors have also been linked to medication errors in previous
studies. Wong et al. (2013) found a strongly negative relationship between transformational leadership
and the incidence of adverse events, especially medication errors. Accordingly, units with strong patient
safety culture are characterised by organisational learning, continuous improvement, nonpunitive
responses to errors, as well as feedback and open communication. Furthermore, these environments
include an atmosphere in which employees feel safe to report medication errors, discuss them, and learn
from previous mistakes. Accordingly, Hughes et al. (2019) promote the transactional leadership style as
an approach that is conducive to reducing medication errors. However, it should be noted that nurse
managers should consider contextual circumstances when choosing an appropriate leadership style.

Limitations

The main limitation of the study was that only 28 units met the inclusion criteria. This small amount of
units limited the choice of an appropriate analytic method. Therefore, structural equation modelling was
excluded, with analysis of covariance chosen to investigate relationships between the variables (42).
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Nevertheless, 305 nurses and 651 patients participated in the study. In addition, we only studied patient
satisfaction and nurses’ job satisfaction at the unit level. It would have been interesting to examine
whether the hours each registered nurse spent per patient affected patient satisfaction or medication
errors. However, we did examine how the number of nurses per nurse manager affects patient
satisfaction, nurses’ job satisfaction, and medication errors. Hence, the study results provide clarity into
the interactions between nurse managers’ work content, nurses’ job satisfaction, patient satisfaction, and
medication errors.

The NMWCQ is a new instrument and, as such, needs to be tested more. It is also important to note that
all of the questionnaires (NMWCQ, KUHJSS, and RHCS) are based on self-assessment, which can
introduce a certain degree of bias as respondents tend to overestimate their own skills (47). However,
several studies have reported that the KUHJSS and RHCS are reliable and valid instruments. Medication
error data from the HaiPro register are based on nurses’ initiative to report medication errors. Therefore, it
is impossible to know whether every medication error has been reported. However, it should be noted that
HaiPro is the �rst adverse event reporting system that was introduced in Finland and is now widely used.
To gain a representative picture of medication errors, we decided to collect medication error data over one
year, whereas other data were collected over a time period of approximately one month.

Conclusions
Healthcare organisations would greatly bene�t from nurse managers who are able to focus on actions
directed at improving nursing practices and patient outcomes. The present study identi�ed several
relationships between nurse managers’ work content, nurses’ job satisfaction, patient satisfaction, and
medication errors. Organisational factors such as the number of nurses per nurse manager and hospital
were also somewhat related to job satisfaction and medication errors. The �ndings suggest that nurse
managers should focus more on duties related to nurses’ work well-being, developing nursing care, and
communication, but the work under each of these subareas must be well organised. However, the results
also indicated that a nurse manager’s actions, i.e. which areas of management to focus on, in�uences
both patient satisfaction and nurses’ job satisfaction. Hence, nurse managers face the challenging task
of considering various factors – and prioritising them – when deciding which activities they will dedicate
their limited time to. The present study suggests that certain interventions to enhance patient safety and
avoid medication errors should be considered in the near future.
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Tables
Table 1. Characteristics of nursing staff (n=306) and patients (n=651), described as number (n) and
percentage (%)
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Nursing staff n %

Hospital

   1

   2

   3

98

121

87

32.0

39.5

28.4

Gender

   female

   male

291

15

95.1

4.9

Age (years)

  < 30

  30-39

  40-49

  50-59

   60-69

37

79

81

88

21

12.1

25.8

26.5

28.8

6.9

Type of employment

  Permanent

   Temporary

254

52

83.0

17.0

Working Hours

  Rotational; 3- shift work

   Day

187

119

61.1

38.9

Type of contract

  Full-time employment

   Short-term employment

258

48

84.3

15.7

Work experience (years)

  < 10

  10-19

   ≥ 20

80

106

120

26.1

34.6

39.2

Patients

Hospital

   1

151

364

23.2

55.9
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   2

   3

136 20.9

Gender

   female

   male

388

259

60.0

40.0

Age (years)

  < 30

  30-39

  40-49

  50-59

   60-69

   ≥ 70

78

53

50

95

173

173

12.5

8.5

8.0

15.3

27.8

27.8

Hospital admission

of patients

  Planned

   Emergency

421

224

58.1

30.96

Table 2. Job satisfaction (n=306) and Patient satisfaction (n=651) presented according to subscale, and
described using mean score, standard deviation (SD), and Cronbach’s Alpha
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Scale (number of items) n Mean SD α

Job satisfaction

 Leadership (7) 305 7.275 1.998 0.950

 Requiring factors of work (8) 303 6.340 1.648 0.843

 Motivating factors of the work (5) 301 8.461 1.154 0.816

 Working welfare (4) 304 7.992 1.296 0.723

 Participation in decision-making (4) 303 6.492 1.889 0.815

 Sense of community (4) 304 7.473 1.639 0.811

 Working environment (4) 304 7.178 1.432 0.766

Patient satisfaction

 Professional practice (17) 650 9.155 1.098 0.970

 Information and participation in own care (11) 650 8.813 1.387 0.946

 Cognition of physical needs (4) 590 8.741 1.803 0.846

 Human resources (3) 642 8.512 1.775 0.881

 Pain and apprehension (4) 621 8.356 1.917 0.786

 Interdisciplinary collaboration (3) 645 9.153 1.162 0.916

 Outcomes variables (4) 644 8.929 1.479 0.894

Abbreviations: n= number of participants, α= Cronbach’s Alpha

Scale 0-10: 0= not satis�ed at all; 10= completely satis�ed

Table 3. The in�uence of nurse managers’ work content, nurses’ job satisfaction and medication errors on
patient satisfaction subareas at the unit (n= 28) level
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Professional practice

p= .004**

Information and
participation in own
care

p= .007**

Cognition of physical
needs

p= .003**

Human resources

p= .028*

Organising (NMWCQ)
B= -124

Clinical nursing
(NMWCQ) B= -.178*

Leadership (KUHJSS)
B= -.114*

Organising
(NMWCQ) B= -.201

Medication errors B=
-.011**

Development of nursing
(NMWCQ) B= -.782**

Requiring factors of work
(KUHJSS) B= -.543**

Financial
management
(NMWCQ) B= -.273*

Medication errors B=
-.014*

Pain and
apprehension

p= .005**

Interdisciplinary
collaboration

p= .002**

Outcomes variables

p< .001***

Total patient
satisfaction

p= .001**

Communication
(NMWCQ) B= .324*

Development of
nursing (NMWCQ) B=
-.327

Working welfare
(KUHJSS) B= -.420

Medication errors B=
-.011*

Work well-being
(NMWCQ) B= -.171*

Medication errors B=
-.005 **

Leadership (KUHJSS) B=
.612***

Requiring factors of work
(KUHJSS) B= .515**

Working environment
(KUHJSS) B= .474***

Participation in decision-
making (KUHJSS) B=
.188

Total job satisfaction B=
-1.841***

Medication errors B=
-.009**

Work well-being
(NMWCQ) B= -.217**

Working welfare
(KUHJSS)  B= -.356**

Medication errors B=
-.006**

Signi�cance: * = p<0.05; ** = p<0.005; *** = p<0.001

Abbreviations: B= Unstandardized coe�cients; NMWCQ= Nurse Managers’ Work Content Questionnaire;
KUHJSS= Kuopio University Hospital Job Satisfaction Scale; RHCS= Revised Humane Caring Scale

Table 4. In�uences of nurse managers’ work content, patient satisfaction and medication errors on
nurses’ job satisfaction subareas at the unit (n= 28) level
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Leadership

p= .047*

Requiring factors of work

p< .001***

Motivating factors of the
work

p= .050*

Number of nurses  

   <40 B= .654

   >40 B= 0a

Work well-being (NMWCQ)
B= -413

Outcomes variables (RHCS)
B= .966

Medication errors B= .022

Development of nursing (NMWCQ)
B= -.623*

Cognition of physical needs (RHCS)
B= -.547**

Outcomes variables (RHCS) B= .779*

Communication (NMWCQ)
B= -.306*

Working environment

p=  .002**

Working welfare

p= .025*

Total job satisfaction

p= .044*

Hospital

   1 B= .932 **

   2 B= .201

   3 B= 0a

Number of nurses

   <40 B= -.410

   >40 B= 0a

Communication (NMWCQ)
B= -.457*

Cognition of physical needs (RHCS)
B= -.239*

Communication (NMWCQ)
B= -.301

Outcomes variables (RHCS)
B= .403

Signi�cance: * = p<0.05; ** = p<0.005; *** = p<0.001

Abbreviations: B= Unstandardized coe�cients; NMWCQ= Nurse Managers’ Work Content Questionnaire;
KUHJSS= Kuopio University Hospital Job Satisfaction Scale; RHCS= Revised Humane Caring Scale

Table 5. The effect of hospital, number of nurses, nurse managers’ work content, nurses’ job satisfaction
and patient satisfaction on medication errors at the unit (n= 28) level
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Medication errors

p= .001***

Hospital

   1 B= 16.212***

   2 B= 23.084

   3 B= 0a

Number of nurses

   <40 B= -12.891*

   >40 B= 0a

Work atmosphere (NMWCQ) B= 14.853*

Planning and evaluation of activities (NMWCQ) B= .255*

Human resources (RHCS) B= -31.920**

Pain and apprehension (RHCS) B= -39.408**

Total patient satisfaction B= 70.513**

Signi�cance: * = p<0.05; ** = p<0.005; *** = p<0.001

Abbreviations:

B= Unstandardized coe�cients; NMWCQ= Nurse Managers’ Work Content Questionnaire; KUHJSS=
Kuopio University Hospital Job Satisfaction Scale; RHCS= Revised Humane Caring Scale
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