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1 | INTRODUCTION
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Abstract

Aim: To identify nurse managers' essential information needs in daily unit operation
in perioperative settings.

Design: Qualitative and quantitative descriptive design.

Methods: The study consisted of () generation of an item pool of potential informa-
tion needs, (Il) assessment of the item pool by an expert panel and (lll) confirming the
essential information needs of nurse managers in daily unit operation with a survey
(N = 288). Content validity index values were calculated for the assessments by ex-
pert panel and in the survey. Internal consistency of the final item pool was explored
with Cronbach's alpha. The data were collected from 2011-2015.

Results: During the study process, the number of essential information needs de-
creased from 92-41. The final item pool consisted of 12 subthemes, and they were
categorized into four main themes: patient's care process, surgical procedure, human
resources and tangible resources. The findings can be used to create a knowledge

map for information system purposes.
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best possible way, because information is scattered and must be col-

lected from different information sources and not all of the essential

Nurse managers make numerous operative decisions every day

without proper and sufficient information (Siirala, Peltonen,
Lundgrén-Laine, Salanterd, & Junttila, 2016) in perioperative set-
tings, especially in operating departments and day surgery units.
Nurse managers form the wisdom needed for decision-making
by using data, information and knowledge in daily unit operation
(Rowley, 2007). It is possible to partly refine the wisdom needed in
decision-making with existing information systems from different
information sources (Gutenstein, Pickering, & Than, 2019). However,

present information systems do not support nurse managers in the

information is available. Information systems could better support
nurse managers' decision-making process if the essential informa-
tion was defined and available at the moment of the decision-making
(Peltonen, Junttila, & Salanterd, 2018; Ranade-Kharkar et al., 2017).

Knowledge is an immaterial resource. Value, as well as new com-
petitive knowledge, can be created by connecting different informa-
tion through knowhow (Kianto, Ritala, Spender, & Vanhala, 2014).
Studies concerning information processes suggest focusing more on
knowledge management and knowledge use studies in addition to
focusing on data science. It is recommended that research is done
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together with end-users (Gutenstein et al., 2019; McGeorge et al.,
2015).

We were interested in identifying nurse managers' essential in-
formation needs in perioperative settings to support the creation
of a knowledge map of the essential information required to build
an information system for them in the future. Knowledge mapping
is a method of knowledge management that enables combining
large data sets and various information to meet different informa-
tion needs. (Watthananona & Mingkhwanb, 2012). It is important to
identify the information needs of nurse managers in the daily unit
operation so that future information systems support their deci-

sion-making in constantly changing situations.

2 | BACKGROUND

Nurse managers who are responsible for the daily unit operations in
perioperative settings are accountable for achieving the goals that
have been set up on the strategic level (Baker et al., 2012). Nurse
managers are working under constant pressure from the strategic
level and also from the clinical level. Studies have mainly focused on
the strategic planning and scheduling of the operating departments’
resources (Gur & Eren, 2018). Traditionally, the tactical planning
of services starts by allocating operating room time for different
medical specialties. The necessary resources of nursing care are
planned after the allocation of time slots for the medical specialties
(Di Martinelly, Baptiste, & Maknoon, 2014). The operative planning
of the unit is usually performed about 2 days before a planned op-
eration (e.g. nurse assignment and scheduling surgical procedures;
Dexter, Shi, & Epstein, 2012; Levine & Dunn, 2015). The operative
planning is one major task of nurse managers. This planning has a
notable influence on operating departments' productivity (Levine &
Dunn, 2015; Peltokorpi, 2011).

A framework of the operational decisions made by nurse man-
agers in daily unit operation in perioperative settings has previously
been defined. In the framework, decisions made by a nurse manager
are divided into three themes that are “ad hoc decisions,” “decisions
in near future” and “long-term decisions” (Siirala et al., 2016). Long-
term decisions are not bound to the daily unit operation as deci-
sion-making in daily unit operation usually happens simultaneously.
Therefore, we focused on the themes “ad hoc decisions” and “de-
cisions in near future” (Figure 1). “Ad hoc decisions” mean that the
nurse manager needs to constantly be aware what happens at the
department. She/he is susceptible for sudden changes and ready to
change the daily unit operation into new direction. “Decisions in the
near future” are focusing on the next day's activities at the depart-
ment. Decision-making in this theme is vulnerable for interruptions
due to the ad hoc decisions. Time is limited for decision-making;
thus, the information needs to be available (Siirala et al., 2016).

Challenges arise when the needed information is not available
in the constantly changing situations. Different medical specialties
and elective and emergency operations are often performed simul-

taneously in the same operating department. Daily unit operations

Ad hoc decisions Decision in the near

future
v" Rescheduling of surgical v' Planning of surgical
procedures procedures
v’ Staff allocation v' Planning of tangible
v' Ensuring adequate staff resources
v" Following up the daily v' Planning staff
unit operation allocation
v" Confirmation of tangible
resources

FIGURE 1 Framework of the decisions made by nurse managers
in daily unit operation. The framework is modified for the purpose
of this study from a previously published study (Siirala et al., 2016)

are characterized by constant uncertainty. Nurse managers need to
predict and anticipate the uncertainty caused by emergency opera-
tions (Cardoen, Demeulemeester, & Belién, 2010; Wiyartanti et al.,
2015). Daily unit operation is challenging because the information
needed in decision-making is scattered, and a general overview of
the situation of the unit is difficult to form (Peltonen, Junttila, et al.,
2018). For example, the assignment of nurses in the operating rooms
is usually made manually and then moved to an information system
(Levine & Dunn, 2015). Multiple entries of the same data are sus-
ceptible to human error. Knowledge of the special characteristics of
operating rooms, the knowhow of nurses and of broken equipment
is not kept on a database, and nurse managers have to remember the
details. But it is difficult to remember all the information needed in
daily unit operation.

A lack of information in daily unit operation changes the sched-
uled of planned operations. Sudden changes during surgical proce-
dures are common, and together with rescheduling the daily unit
operation, the changes affect the stress experienced by nurses
(Minnick, Donaghey, Slagle, & Weinger, 2012). Currently, nurse man-
agers are dissatisfied with available information systems that sup-
port their work (Peltonen, Junttila, et al., 2018), which may impede
efficient work and decrease job satisfaction.

Due to our interest in identifying the information needs of nurse
managers in perioperative settings, we explored potential instru-
ments or tools to be used. An instrument measuring the information
needs of nurse managers in intensive care units (ICUs) already exists
(Lundgrén-Laine et al., 2013). An instrument is usually developed for
a specific context and may not fit other contexts (DeVellis, 2012).
Due to the characteristics of perioperative settings, the above-men-
tioned instrument for exploring nurse managers' essential informa-
tion needs in ICUs is only partly suitable in perioperative settings.
Therefore, we first gathered information needs of nurse managers
in perioperative settings with a think aloud method and then deter-
mined the relevance of these needs to nurse managers with a survey
method.

This study aimed to identify nurse managers' essential informa-

tion needs in daily unit operation in perioperative settings (operating
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departments and day surgery units). The goal was to identify essen-
tial information for the creation of a knowledge map. The knowledge
map can be used when developing the content for an information
system in a perioperative setting. The research question was as fol-
lows: “What are the nurse managers' essential information needs in

daily unit operation in perioperative settings?”

3 | THE STUDY
3.1 | Design

We used both qualitative and quantitative descriptive methods. The
study followed three phases: (I) generation of an item pool of po-
tential information needs; (ll) assessment of the item pool by an ex-
pert panel; and (lll) confirming essential information needs of nurse
managers in daily unit operation with a survey. (DeVellis, 2012.) The

study design is presented in Figure 2.

3.2 | Participants

The participants in (I) the item pool generation, (ll) in the ex-
pert panel and (lll) in the survey were nursing professionals who
were in charge of daily unit operations during office hours (from
8 a.m.-4 p.m.) in perioperative settings. The term nurse manager is
here used for all the nursing professionals, that is charge nurses,
assistant nurse managers and administrative nurse managers who
were in charge of the daily unit operations in an unit, that is an
operating department or a day surgery unit. In Finland, the ad-
ministrative nurse managers do not usually participate in direct
patient care and the unit is mainly run from an office. The manage-
rial experience was not focused in our study. Instead, we wanted
to have participants from novice to expert to capture all essential
information needs.

In first phase of the study (l), that is item pool generation, quali-
tative data were partly used. This data consisted of nurse managers'
(N = 20) think aloud sessions. In the item pool assessment (phase ),
an expert panel of 11 nurse managers was used. The participants
in the expert panel were working in one operating department and
in one day surgery unit. The Pl contacted the administrative nurse
managers of the two departments to identify and recruit eligible
participants when the study approval was obtained. The survey to
confirm the essential information needs (phase Ill) was conducted
in all five university hospitals in Finland and in a random selection
of five public-funded secondary-level hospitals. In Finland, public
health services are divided into primary health care and specialized
medical care. Specialized medical care refers to secondary and ter-
tiary health care. University teaching hospitals offer tertiary-level
and central hospitals the secondary-level services in medical spe-
cialities (Ministry of Social Affairs & Health, 2019). The sample con-
sisted of 412 eligible participants of which 288 (70%) responded to

the survey.
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3.3 | Data collection and analysis
3.3.1 | Item pool generation

The item pool generation used two data sources: the first was based
on 20 nurse managers who were shadowed while they described
their decisions and information needs with the think aloud method
(Van Someren, Barnard, & Sandberg, 1994). This data were collected
in 2011 and 2013 in operating departments and day surgery units
in two university hospitals. Decisions made by the nurse managers
have been reported previously (Siirala et al., 2016), and their infor-
mation needs are reported here. The second data source used for
the item pool generation was a previously developed instrument for
exploring ICU nurse managers' information needs (Lundgrén-Laine
et al., 2013). Permission to use the instrument was granted by the
copyright holder.

First, the think aloud data consisted of 63 hr of talking. These data
were transcribed into Microsoft Word by the Primary Investigator
(P1). Every single information need together with a decision made
by the nurse manager was highlighted from the text. Then, the
highlighted texts were moved to a Microsoft Excel sheet. We used
thematic analysis when formulating the information needs from
the think aloud data (Braun & Clarke, 2006). The identified items
of information needs were categorized into subthemes, which were
further categorized into main themes. An example of the thematic
analysis process is presented in Table 1.

Second, the instrument measuring ICU nurse managers' infor-
mation needs consisted of 122 items (Lundgrén-Laine et al., 2013).
Their relevance was assessed by the research group and, based on
consensus, the items were either rejected or accepted in the item
pool. The research group consisted of nurse scientists, who also
have professional experience in perioperative nursing or ICU nurs-
ing and a statistical scientist. The item pool generation is presented
in Table 2.

3.3.2 | Item pool assessment by an expert panel of
nurse managers

Identified items were assessed by an expert panel after the item
pool generation. The expert panel included nurse managers (N = 11)
from one operating department and one day surgery unit. The par-
ticipants met in groups of two to three persons with the Pl (Grant
& Davis, 1997). Each face-to-face panel session lasted 1 hr and was
arranged during the participants' shift. ltems were assessed from
two perspectives: the relevance and the availability of the informa-
tion. The assessment was done with a four-point Likert scale; the
relevance of information ranged from one (not essential) to four (es-
sential) and the availability of information ranged from one (not easy
to find) to four (easy to find). Next, the Pl discussed the relevance of
each item with the panel participants.

The item-level content validity index (CVI) values were calcu-

lated to explore the relevance of each item. The responses ascribing
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(I) Item pool (IT) Assessment of the item pool by an expert panel (IIT) Confirming the essential information needs of nurse
generation managers in daily unit operation with a survey
First, An item pool of potential Item pool assessment by an A survey Evaluation of

48 items describing
information needs
from qualitative
think aloud data.

N =20 nurse
managers

April 2011 and
May 2013

Second,

39 items describing
information needs
from the ICU
instrument
(Lundgrén-Laine et
al., 2013)

The research group
added five items
describing
information needs

information needs

Demographic part

Themes = 92 items

1. Information about the
patient’s care process, 26
items

2. Information about the
surgical procedure, 27 items

3. Information about human
resources, 29 items

4. Information about tangible
resource, 10 items

Additional comments

Levels of measurement

From one (not essential) to four
(essential)

and

From one (not easy to find) to
four (easy to find)

March-April 2015

exlgert Qanel of nurse
managers

Participants
N =11 nurse managers

Day surgery units and
operating departments

3. Information about human departments
The content validity index resources, 25 items =S
(CVI) and face validity 4.  Information about CVI and mean
tangible resource, 9 items
70 items

Research group

six items were included in a
survey

August 2015

Demographic part

survey

Themes = 76 items Participants
1. Information about the
patient’s care process, 18 N=412,N =288

items

2. Information about the
surgical procedure, 24
items

Levels of measurement
From one (not essential) to six
(essential)

August 2015

nurse managers

Day surgery units
and operating

September—

SWI)I [ SPIIU UOHBULIOJUI PIULIJUO))

March—April 2015

December 2015

FIGURE 2 A summary of the study design

a value of three or four were summed up. Then, the number of re-
sponses was divided by the total number of participants (Polit &
Beck, 2006). All the items that had a score 0.80 or above were kept
in the item pool.

We decided to exclude the analysis of the availability of items.
The panel sessions clearly revealed that the experts found it con-
fusing to assess two different aspects of each item in the item pool
(relevance and availability). Also, the assessment form was very long
(five A4 pages).

3.3.3 | Confirming the essential information
needs of nurse managers

Next, the essential information needs identified in phase Il were
confirmed by sending a survey to 412 eligible participants in Finland.
The estimated sample size was based on the calculation of having
five participants to one item (Gorsuch, 1983). The administrative
nurse manager of each participating unit was informed about the
study. Then, the administrative nurse manager delivered an enve-
lope with the survey in it to potential participants in his or her unit.
Participation was voluntary. The administrative nurse manager from
each department collected the surveys and returned them to the
Pl by mail. The participants were all nursing professionals, that is
charge nurses, assistant nurse managers and administrative nurse
managers. When a charge nurse is responsible for the unit, she/he
needs to have the same access to relevant information as the admin-
istrative nurse manager has. To make the reporting more fluent, we
decided to use the term “nurse manager” for all participants in this
article.

A six-point Likert scale was used to measure the relevance of
the items. The scores ranged from one (not essential) to six (essen-
tial). The six-point rating scale excluded an ambivalent middle point.
Thus, the Likert scale was changed from the four-point scale used in
phase Il to a six-point scale in phase Ill. The change made it possible
to gather more detailed information about the relevancy of the in-
formation needs.

SAS version 9.4 for Windows was used for calculating partici-
pant demographics. The data were manually transcribed from the
survey to Microsoft Excel and then moved to SAS. The CVI value
for each item in the item pool was calculated (Polit & Beck, 2006)
with the Excel program. The values were estimated in the same
way as in the previous study phase (ll). The values were calcu-
lated so that every item that was valued five or six was added and
the sum was divided by the number of respondents. For example,
200 respondents gave a value of either five or six; thus, 200 was
divided by the total number of participants (288), leading to the
result of 0.69.

Although this study did not aim at instrument development, we
wanted to ensure the internal consistency of the final item pool
by calculating Cronbach's alpha (Cronbach & Gleser, 1957). Values
above .70 are recommended for a reliable instrument.

Finland is a bilingual country with Finnish and Swedish as offi-
cial languages. The item pool generation and assessment (phases
| and IlI) were done in Finnish, and then, the survey was trans-
lated into Swedish. The content validity of the Swedish version
was assessed by three Swedish-speaking experts in perioperative
nursing and/or nursing science. One of the experts had Swedish
as a mother tongue; the two others were bilingual (Finnish and
Swedish).
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TABLE 2 Item pool generation
The ICU The information poote
instrument needs derived from  Items added
(Lundgrén- qualitative think by the
Laine et al., aloud data (Siirala research
Themes and subthemes 2013) et al., 2016) group
Information concerning decisions about the patient's care process: 26 items
Background information on the ) 2 2
patient (1-10)
Patient needs for isolation (11-12) 2 — —
Patient needs for special treatment 8 5 =
(13-20)
Follow-up treatment (21-26) 4 2 -
Information concerning decisions about the surgical procedure: 27 items
Surgical procedures (27-39) 3 8 2
Scheduling the surgical procedures 2 7 —
(40-48)
Postanaesthesia care unit (49-53) - 5 -
Information concerning decisions about human resources: 29 items
The shifts of the staff (54-65) 9 3 —
The assignment of staff (66-73) 6 2 —
The job orientation of new employees 2 1 -
and nurse students (74-76)
Surgeons and anaesthesiologists - 5 1
(77-82)
Information concerning decisions about tangible resources: 10 items
Operating rooms (83-85) — 3 —
The instruments, materials, and 2 5 —
equipment of the operating
department (86-92)
Total 39 48 5

3.4 | The ethical procedure

The study was conducted in accordance with the Finnish National
Board on Research Integrity (2012). Research Ethics Committee
approval and permission to conduct the study were obtained from
each hospital's authorities. The study followed the principles of re-
specting the voluntariness, right to refuse and autonomy of research
subjects, avoiding any harm to the subjects, and securing the privacy

of subjects in all phases of the study.

4 | RESULTS
4.1 | Item pool generation

In the item pool generation (l), 48 items were included from the think
aloud data and 39 items were derived from the ICU instrument. Items
in the ICU instrument were rejected by the research group if they were
only ICU-specific. Otherwise, items were included in the item pool. In
addition, the research group added five relevant items to the item pool

based on their clinical expertise. Finally, there were 92 items.

The 92 items were categorized into 13 subthemes and further into
four main themes. The first main theme, “information concerning de-
cisions about the patient's care process,” consisted of background in-
formation on the patient, patient needs for isolation, patient needs for
special treatment and follow-up treatment. The second main theme,
“information concerning decisions about the surgical procedure,” con-
sisted of surgical procedures, scheduling the surgical procedures and
the postanaesthesia care unit. The third main theme, “information
concerning decisions about human resources,” consisted of the shifts
of the staff, the assignment of the staff, the job orientation of new
employees and nurse students, surgeons and anaesthesiologists. The
last main theme, “information concerning decisions about tangible re-
sources,” consisted of the operating rooms, the instruments, materials
and equipment of the operating department (Table 2).

4.2 | Item pool assessment by an expert panel of
nurse managers

The number of nurse managers (N = 11) in the expert panel was seen

as acceptable when calculating the CVI on an item level. According
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to the CVI calculation, of the initial 92 items, 70 were kept in the item
pool. The research group included six additional items with CVI val-
ues under 0.80 in the pool due to their clinical relevance. The main
themes of the item pool did not change after the expert panel as-
sessment. One subtheme, “follow-up treatment,” was left out. One
item was moved to another subtheme. After study phase Il, the item
pool consisted of 76 items.

4.3 | Confirming the essential information needs of
nurse managers

The survey with 76 items was sent to 52 units. Of the 412 eligible
participants, 288 answered to the survey. The response rate was
70%. The participants returned the questionnaires to the Pl by mail.
The demographic information of the participants is presented in
Table 3. Most (85%) of the participants were RNs (with a bachelor's
degree). The rest of the participants also had a master's degree. The
participants were mainly (80%) working in university hospitals; the
rest worked in secondary-level hospitals. Of the participants, 74%
informed that emergency operations are done at their department.
In addition, operations outside the department were done in most
departments (76%).

The CVI values of the items showed that 41 items were essen-
tial for nurse managers and had a CVI value equal to or over 0.80.
Thus, the final item pool consisted of 41 items. The four main themes
remained same as in previous study phases. Detailed information
about the confirmed essential information needs is presented in
Table 4.

The confirmed information needs (N = 41 items) formed the
following main themes: patient's care process (subthemes: “back-
ground information on the patient,” “patient needs for isolation,” “pa-
tient needs for special treatment,” N = 9 items), surgical procedures

(subthemes: “surgical procedures,” “scheduling the surgical proce-

»n o«

dures,” “postaneasthesia care unit,” N = 13 items), human resources

(subthemes: “the shifts of the staff,” “the assignment of staff,” “the

» o

job orientation of new employees and nurse students,” “surgeons
and anaesthesiologists,” N = 13 items) and tangible resources (sub-
theme: “operating rooms,” “the instruments, materials, equipment of
the operating department,” N = 6 items). Cronbach's alpha values of
the main themes are presented in Table 5. They varied from .80-.88.

The result indicated good internal consistency in every main theme.

5 | DISCUSSION

This study aimed to identify nurse managers' essential information
needs in daily unit operation in perioperative settings (operating de-
partments and day surgery units). The information will be used when
creating a knowledge map (Watthananona & Mingkhwanb, 2012). A
knowledge map also helps to measure and personify the information
needs in future. It will enhance the achievement of objectives set

for the daily unit operation at a strategic level. In a later phase, the
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knowledge map can support the evaluation of hospital performance
by indicating the outcomes that should be evaluated in daily care
(Markazi-Moghaddam et al., 2016). Based on our prior knowledge,
instruments have been developed to measure the information needs
of nurse managers in acute healthcare settings but not in operat-
ing departments and day surgery units (Lundgrén-Laine et al., 2013;
Peltonen, Siirala, et al., 2018). This study identified nurse managers'
essential information needs in daily unit operation in perioperative
settings.

The study phases included (I) item pool generation, (ll) assess-
ment of item pool by an expert panel and (1) confirmation of the es-
sential information needs of nurse managers (i.e. the content of the
item pool) with a survey. During the process and by using CVI values
as criteria, the initial number of items in the item pool decreased
from 92-41. The final 41 items, categorized into 12 subthemes and
four main themes, can be used when creating a knowledge map for
the content of an information system in perioperative settings. The
information systems that are currently used do not support the nurse
managers' decision-making sufficiently. Information is scattered and
not easy to find during the daily unit operation (Peltonen, Junttila,
et al., 2018). In ideal situation, nurse manager should have a single
dashboard, where the essential information needs are presented.
Together with artificial intelligence, the information system could
support nurse managers' decision-making with relevant information.

In the study phase Il, the content validity of item pool was
assessed by an expert panel whose members were familiar with
the content of nurse managers' tasks (DeVellis, 2012). The discus-
sions with the panel participants did not bring forward any more
detailed information needs that should have been included in the
item pool. After the item pool assessment, the CVI value of the
subtheme “follow-up treatment” (information concerning deci-
sions about the patient's care process) was not relevant to daily
unit operation. The “follow-up treatment” covered six items that
focused on a postoperative period in a ward. An earlier study
pointed out that nurse managers are also responsible for dealing
with glitches in interdepartmental processes (Baker et al., 2012).
However, the respondents clearly indicated that they were not
willing to take responsibility for the processes in other units that
can hamper the overall care process of a patient and the smooth
flow of the operation. Although the CVI values after the item pool
assessment indicated 70 essential information needs, the research
group included six additional items in the pool due to their clinical
relevance.

The demographic information of the participants in the survey
(phase Ill) showed that nurse managers have, on average, almost
20 years of experience of nursing in perioperative settings. A previ-
ous study conducted in operating departments pointed out that also
nurse managers are well experienced based on their years in man-
agement or leadership role (Baker et al., 2012; Sherman, Patterson,
Avitable, & Dahle, 2014). Sherman et al. (2014) reported that 72.2%
(N = 256) of the nurse leaders in their study had more than ten years
of experience of the management role. In Baker's (2012) study, 60%

(N = 17) of the respondents had more than 5 years of experience of
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Demographic information Mean

Work experience as a nurse in an operating 19 years
department

Work experience as a nurse manager 8 years

The frequency of acting as a nurse manager during 73 shifts/year
office hours in an operating department

The number of operating rooms in the department 8 ORs

The number of beds in the postanaesthesia care 11 beds

unit

TABLE 3 Demographic information

Range about the participants

1.5-40 years

0-36 years
0-275 shifts

0-28 ORs1
0-50 beds®

#Value O refers to an anaesthesia department which offers nursing services to other units in a
hospital (e.g. operating department) thus does not have a physical department of its own.

management. This was also seen in our study where nurse manag-
ers were experienced (mean 8 years). Our study's results strengthen
earlier studies that observed that operating departments and day
surgery units are complex environments. There are many different
specialists working at the same time with both elective and on-call
operations (Cardoen et al., 2010; Wiyartanti et al., 2015). It is im-
portant to find out new ways of organizing the work for the next
generation.

In study phase lll, the CVI values (Polit & Beck, 2006) pointed
out that more than half (N = 41) of the assessed information needs
(N = 76) were essential for all nurse managers in daily unit operation.
The confirmed 41 information needs should be considered when
developing the content of information systems intended to support
nurse managers in operating departments. In addition, the CVI values
revealed information needs that were not assessed to be relevant.

In study phase lll, the item pool had a subtheme named “patient
needs for special treatment” (under the theme “information concern-
ing decisions about the patient's care process”) which included items
describing the cultural background of the patient, his or her special
needs (e.g. hearing loss), previously experienced pain, information
about relatives, the hoped-for operation time and his or her living
will. CVI values of the aforementioned information needs pointed
out that they were not essential for nurse managers. Information
needs focusing on patient needs for special treatment are related
to the pre-operative phase and actual care process of the surgical
procedure and should have already been considered before the final
decision about the operation. The length of the nil per os time was
thought to be essential for the nurse manager and was included in
the final item pool.

The purpose of this study was to capture the essential informa-
tion needs for the creation of a knowledge map that can be used in
building an information system in daily unit operation rather than to
develop an instrument. So, instead of using factor analysis to confirm
construct validity in study phase lll, the essential information needs
were confirmed with the CVI (Polit & Beck, 2006). A result from
factor analysis may have shown the construct validity of the item
pool but may also have left out relevant items needed for knowledge
mapping. However, we wanted to ensure the internal consistency
of the final item pool by calculating Cronbach's alpha values for the

four main themes. The values indicate that the final 41 item pool

captures the phenomena of nurse managers' information needs in
daily unit operation.

The identified four main themes are closely related to the key
areas that nurse managers focus their tasks on in daily unit oper-
ation (Siirala et al., 2016). Our findings are consistent with a pub-
lished study about nurse managers' responsibilities (Levine & Dunn,
2015). However, our study focused more on the concrete level of
information that is needed in management. The results of this study,
together with an earlier published study (Siirala et al., 2016), can be
used in defining further the content of the nurse managers' tasks
and in creating a knowledge map in the future. A previous study
(Gutenstein et al., 2019) concluded that the end-users are essential
when creating new information systems. Our study has taken nurse
managers into consideration as end-users.

The planning of daily unit operation usually happens a few days
in advance (Dexter et al., 2012; Levine & Dunn, 2015), and successful
planning is connected to smooth unit operation and its productivity
(Levine & Dunn, 2015; Peltokorpi, 2011). Our study aims to reduce
the manual work of the nurse manager by revealing the essential
information that can be stored in an information system (Levine &
Dunn, 2015).

6 | STRENGTHS AND LIMITATIONS

There are some strengths and limitations in this study. One strength
was that this study was done with participants who are experts and fa-
miliar in the management of perioperative settings. Developing a new
information system to support daily unit operation should be done to-
gether with those who are the possible users (Gutenstein et al., 2019;
McGeorge et al., 2015). Therefore, the participants were familiar with
the topic and the content of the survey was not sensitive. For this rea-
son, the Likert scale used did not have a middle point (Tsang, 2012).
Our survey aimed to identify essential information needs that
are relevant in ad hoc decision-making in perioperative settings. Our
aim was not to develop or validate an instrument, and this might limit
the further use of it. We conducted a paper-based survey instead of
an electronic version. Even though an electronic version has many
advantages, like fast deployment and low costs (McPeake, Bateson,
& O'Neill, 2014), the paper format proved to be a good choice based
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TABLE 4 Confirmed information needs (N = 41)

Information concerning decisions about the patient's care process (eY/]

Background information on the patient

1. Information about the diagnosis that affects the patient's care process 0.84
2. Information from complications caused by earlier surgical or anaesthesia procedures 0.88
3. Information about the patient's planned time of surgery 0.82
4. Information about the patient's divergent laboratory values (e.g. INR, Hb in connection with the local anaesthesia) 0.93
5. Information about the blood samples to be taken for surgery or anaesthesia 0.80
6. Information about the patient's surgery and anaesthesia preparation 0.82

Patient needs for isolation
7. Information about the need for isolation (e.g. MRSA, VRE) 0.96
8. Information about the form of isolation (e.g. infection isolation, touch isolation) 0.96
Patient needs for special treatment

9. Information about the length of the nil per os time 0.94
Information concerning decisions about the surgical procedure CVI

Surgical procedures

10. Information about the urgency 0.95
11. Information about the patient's surgical procedure 0.98
12. Information about the sequence of surgical procedures 0.93
13. Information about the placement of the patient's operating room 0.89
14. Information about the patient's anaesthesia form 0.91
15. Information about the patient's position during the operation 0.83
16. Information about the estimated challenges (e.g. an old fracture, difficult intubation) there will be in the operation 0.92

or administering anaesthesia
17. Information about the phase of an ongoing operation in an operating room 0.88
18. Information about a complication during the operation 0.87

Scheduling the surgical procedures

19. Information about the number of planned operations 0.84
20. Information about the number of possible emergency operations 0.84
21. Information about the starting time and length of an operation 0.80

Postanaesthesia care unit

22. Information about the patient's follow-up in the operating room after an operation (e.g. need for an ICU) 0.84
Information concerning decisions about human resources CVI

The shifts of the staff

23. Information about the shifts of the nursing staff 0.97
24. Information about the full-complement strength of the nursing staff on a shift 0.97
25. Information about the staff required during the operation phases in an operating room 0.90
26. Information about the special characteristics of the shift (a standby shift) 0.95
27. Information about nurses working overtime 0.95

The assignment of staff

28. Information about a nurse's assignment during a shift 0.82
29. Information about detachable staff resources 0.91
30. Information about the knowhow of the nursing staff (e.g. an anaesthesia nurse, special knowhow, language skills) 0.90

The job orientation of new employees and nurse students
31. Information about nurses in the orientation 0.83
Surgeons and anaesthesiologists

32. Information about the surgeon 0.91

(Continues)
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Information concerning decisions about human resources CVI
33. Information about the surgeon's overlapping operations 0.93
34. Information about the anaesthesiologist 0.89
35. Information about the anaesthesiologist's overlapping operations 0.89

Information concerning decisions about tangible resources CvI

Operating rooms
36. Information about the operating rooms in which there is an ongoing operation 0.94
37. Information about the fixed materials and equipment of operating rooms (e.g. the operating table and imaging 0.87

possibilities)
38. Information about the relevance of operating room equipping in regard to a potential procedure 0.88

The instruments, materials, equipment of the operating department
39. Information about the adequacy of the instruments in regard to conducting several operations simultaneously 0.88
40. Information about the urgency of the instruments to measure (the number and adequacy) 0.84
41. Information about the instruments required for special operations 0.84

TABLE 5 The Cronbach's alpha for the main themes (N = 41)

Standardized variables for the main themes Alpha

Information concerning decisions about the patient's care .80
process

Information concerning decisions about the surgical .81
procedure

Information concerning decisions about human resources .88

Information concerning decisions about tangible .86
resources

on the response rate (70%). The data from the survey were trans-
ported manually to the SAS program which always is vulnerable for
mistakes. Mistakes were tried to hinder by conducting the work in
an office, which is only for the researchers for working in peace. The
translation of the survey into Swedish in study phase Ill was success-
ful as the answers in both versions (Swedish and Finnish) were con-
sistent. The data were collected in three phases from 2011-2015.
During these years, and after, there may have been some organiza-
tional changes that can affect the knowledge need.

Traditionally, anaesthesiologists, different surgical specialists
and nursing staff work together in the operating departments and
day surgery units (Di Martinelly et al., 2014). In our study, we only
focused on nurse managers' information needs, not on those of the
surgeons or anaesthesiologists. In addition, our study participants
were working in nurse managers' positions during office hours. We
did not focus on the nurses who are working in charge position
outside the office hours (from 4 p.m.-8 a.m.). There might be lim-

itations regarding the information needs due to that perspective.

7 | CONCLUSION

This study identified the essential information needs of nurse man-

agers in daily unit operation in perioperative settings (operating

departments and day surgery units). The four main themes (including
41 items) showed good internal consistency. The CVI values pointed
out that nurse managers have several common essential information
needs in daily unit operation regardless of their work environment.
The confirmed information needs can be used to create a knowledge
map to be used in building an information system which better sup-
ports nurse managers in perioperative settings.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

AUTHOR CONTRIBUTIONS

Eriikka Siirala: Substantial contribution for the conception and de-
sign of the study, the acquisition, data analysis and interpretation
and manuscript writing. Sanna Salanterd, Helja Lundgrén-Laine,
Laura-Maria Peltonen and Kristiina Junttila: Conception and de-
sign of the study and data interpretation. Janne Engblom: Data
acquisition and data analysis and interpretation. All have criti-
cally revised the manuscript for important intellectual content. All
the named authors have given final approval of the version to be
published.

ORCID
Eriikka Siirala
Sanna Salanterd

https://orcid.org/0000-0003-3462-5538
https://orcid.org/0000-0003-2529-6699
https://orcid.org/0000-0003-4468-1218
https://orcid.org/0000-0001-5740-6480
https://orcid.org/0000-0002-5680-0993
https://orcid.org/0000-0002-3541-601X

Heljd Lundgrén-Laine
Laura-Maria Peltonen
Janne Engblom

Kristiina Junttila

REFERENCES

Baker, S., Marshburn, D. M., Crickmore, K. D., Rose, S. B., Dutton, K., &
Hudson, P. C. (2012). What do you do? Perceptions of nurse man-
ager responsibilities. Nursing Management, 43, 24-29. https://doi.
org/10.1097/01.NUMA.0000422890.99334.21


https://orcid.org/0000-0003-3462-5538
https://orcid.org/0000-0003-3462-5538
https://orcid.org/0000-0003-2529-6699
https://orcid.org/0000-0003-2529-6699
https://orcid.org/0000-0003-4468-1218
https://orcid.org/0000-0003-4468-1218
https://orcid.org/0000-0001-5740-6480
https://orcid.org/0000-0001-5740-6480
https://orcid.org/0000-0002-5680-0993
https://orcid.org/0000-0002-5680-0993
https://orcid.org/0000-0002-3541-601X
https://orcid.org/0000-0002-3541-601X
https://doi.org/10.1097/01.NUMA.0000422890.99334.21
https://doi.org/10.1097/01.NUMA.0000422890.99334.21

SIIRALAET AL.

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychol-
ogy. Qualitative Research in Psychology, 3, 77-101. https://doi.
org/10.1191/1478088706qp0630a

Cardoen, B., Demeulemeester, E., & Belién, J. (2010). Operating room
planning and scheduling: A literature review. European Journal of
Operational Research, 201, 921-932. https://doi.org/10.1016/j.
ejor.2009.04.011

Cronbach, L. J., & Gleser, G. C. (1957). Psychological tests and personnel
decisions. Urbana, IL: University of lllinois Press.

DeVellis, R. (2012). Scale development: Theory and applications (3rd ed.).
London, UK: Sage.

Dexter, F., Shi, P., & Epstein, R. (2012). Descriptive study of case schedul-
ing and cancellations within 1 week of the day of surgery. Anesthesia
and Analgesia, 115, 1188-1195. https://doi.org/10.1213/ANE.Ob013
e31826a5f%e

Di Martinelly, C., Baptiste, P., & Maknoon, M. (2014). An assessment of
the integration of nurse timetable changes with operating room plan-
ning and scheduling. International Journal of Production Research, 52,
7239-7250. https://doi.org/10.1080/00207543.2014.916827

Finnish National Board on Research Integrity (2012). Responsible con-
duct of research and procedures for handling allegations of misconduct
in Finland. Retrieved from https://www.tenk.fi/sites/tenk.fi/files/
HTK_ohje_2012.pdf

Gorsuch, R. L. (1983). Factor analysis (2nd ed.). Hillsdale, NJ: Erlbaum.

Grant, J., & Davis, L. L. (1997). Selection and use of content experts for
instrument development. Research in Nursing & Health, 20, 269-274.
https://doi.org/10.1002/(SICI)1098-240X(199706)20:33.0.CO;2-G

Gur, S., & Eren, T. (2018). Application of operational research tech-
niques in operating room scheduling problems: Literature over-
view. Journal of Healthcare Engineering, 3, 1-15. https://doi.
org/10.1155/2018/53413%4

Gutenstein, M., Pickering, J., & Than, M. (2019). Development of a digi-
tal clinical pathway for emergency medicine: Lessons from usability
testing and implementation failure. Health Informatics Journal, 25(4),
1563-1571. https://doi.org/10.1177/1460458218779099

Kianto, A., Ritala, P., Spender, J.-C., & Vanhala, M. (2014). The interaction
of intellectual capital assets and knowledge management practices
in organizational value creation. Journal of Intellectual Capital, 15,
362-375. https://doi.org/10.1108/J1C-05-2014-0059

Levine, W., & Dunn, P. (2015). Optimizing operating room schedul-
ing. Anesthesiology Clinics, 33, 697-711. https://doi.org/10.1016/].
anclin.2015.07.006

Lundgrén-Laine, H., Kontio, E., Kauko, T., Korvenranta, H., Forsstrom,
J., & Salanter, S. (2013). National survey focusing on the crucial
information needs of intensive care charge nurses and intensivists:
Same goal, different demands. BMC Medical Informatics and Decision
Making, 13, 15. https://doi.org/10.1186/1472-6947-13-15

Markazi-Moghaddam, N., Arab, M., Ravaghi, H., Rashidian, A., Khatibi,
T., & Zargar Balaye Jame, S. (2016). A knowledge map for hospital
performance concept: Extraction and analysis: A narrative review
article. Iran Journal of Public Health, 45(7), 843-854.

McGeorge, N., Hegde, S., Berg, R. L., Guarrera-Schick, T. K., LaVergne,
D. T., Casucci, S. N., ... Bisantz, A. (2015). Assessment of innovative
emergency department information displays in a clinical simulation
center. Journal of Cognitive Engineering and Decision Making, 9, 329-
346. https://doi.org/10.1177/15553434156137232015

McPeake, J., Bateson, M., & O'Neill, A. (2014). Electronic surveys:
How to maximise success. Nurse Research, 21, 24-26. https://doi.
org/10.7748/nr2014.01.21.3.24.e1205

Ministry of Social Affairs and Health (2019). Hospitals and specialised
medical care. Retrieved from https://stm.fi/en/hospitals-and-speci
alised-medical-care

NursingO 1
ursingLpen _WILEY

Open Access,

Minnick, A. F., Donaghey, B., Slagle, J., & Weinger, M. B. (2012). Operating
room team members' views of workload, case difficulty and nonrou-
tine events. Journal for Healthcare Quality, 34, 16-24. https://doi.
org/10.1111/j.1945-1474.2011.00142.x

Peltokorpi, A. (2011). How do strategic decisions and operative prac-
tices affect operating room productivity? Health Care Management
Science, 14, 370-382. https://doi.org/10.1007/s10729-
011-9173-8

Peltonen, L.-M., Junttila, K., & Salantera, S. (2018). Nursing leaders'
satisfaction with information systems in the day-to-day opera-
tions management in hospital units. Studies in Health Technology
and Informatics, 25, 203-207. https://doi.org/10.3233/978-
1-61499-872-3-203

Peltonen, L.-M,, Siirala, E., Junttila, K., Lundgrén-Laine, H., Vahlberg, T.,
Loyttyniemi, E., ... Salanterd, S. (2018). Information needs in day-to-
day operations management in hospital units: A cross-sectional na-
tional survey. Journal of Nursing Management, 27, 233-244. https://
doi.org/10.1111/jonm.12700

Polit, D. F., & Beck, C. T. (2006). The content validity index: Are you
sure you know what's being reported? Critique and recommen-
dations. Research in Nursing and Health, 29, 489-497. https://doi.
org/10.1002/nur.20147

Ranade-Kharkar, P., Weir, C., Norlin, C., Collins, S. A, Scarton, L. A.,
Baker, G. B., ... Del Fiol, G. (2017). Information needs of physicians,
care coordinators and families to support care coordination of chil-
dren and youth with special health care needs (CYSHCN). Journal of
the American Medical Informatics Association, 24, 933-941. https://
doi.org/10.1093/jamia/ocx023

Rowley, J. (2007). The wisdom hierarchy: Representations of the DIKW
hierarchy. Journal of Information Science, 33, 163-180. https://doi.
org/10.1177/0165551506070706

Sherman, R. O., Patterson, P., Avitable, T., & Dahle, J. (2014). Perioperative
nurse leader perspectives on succession planning. Nursing Economics,
32(186-193), 203.

Siirala, E., Peltonen, L.-M., Lundgrén-Laine, H., Salantera, S., & Junttila,
K. (2016). Nurse managers' decision-making in daily unit operation in
peri-operative settings: A cross-sectional descriptive study. Journal
of Nursing Management, 24, 806-815. https://doi.org/10.1111/
jonm.12385

Tsang, K. K. (2012). The use of midpoint on Likert Scale: The implica-
tions for educational research. Hong Kong Teacher's Centre Journal,
11,121-130.

Van Someren, M. W., Barnard, Y. F., & Sandberg, J. A. C. (1994). The think
aloud method. A Practical guide to modeling cognitive process. London,
UK: Academic Press.

Watthananona, J., & Mingkhwanb, A. (2012). Optimizing knowledge
management using knowledge map. Procedia Engineering, 32, 1169-
1177. https://doi.org/10.1016/j.proeng.2012.02.0

Wiyartanti, L., Park, M. W., Chung, D., Kim, J. K., Sohn, Y. T., & Kwon, G.
H. (2015). Managing uncertainties in the surgical scheduling. Studies
in Health Technology and Informatics, 210, 384-388. https://doi.
org/10.3233/978-1-61499-512-8-384

How to cite this article: Siirala E, Salantera S, Lundgrén-Laine
H, Peltonen L-M, Engblom J, Junttila K. Identifying nurse
managers' essential information needs in daily unit operation
in perioperative settings. Nursing Open. 2020;00:1-11.
https://doi.org/10.1002/nop2.454



https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1016/j.ejor.2009.04.011
https://doi.org/10.1016/j.ejor.2009.04.011
https://doi.org/10.1213/ANE.0b013e31826a5f9e
https://doi.org/10.1213/ANE.0b013e31826a5f9e
https://doi.org/10.1080/00207543.2014.916827
https://www.tenk.fi/sites/tenk.fi/files/HTK_ohje_2012.pdf
https://www.tenk.fi/sites/tenk.fi/files/HTK_ohje_2012.pdf
https://doi.org/10.1002/(SICI)1098-240X(199706)20:33.0.CO;2-G
https://doi.org/10.1155/2018/5341394
https://doi.org/10.1155/2018/5341394
https://doi.org/10.1177/1460458218779099
https://doi.org/10.1108/JIC-05-2014-0059
https://doi.org/10.1016/j.anclin.2015.07.006
https://doi.org/10.1016/j.anclin.2015.07.006
https://doi.org/10.1186/1472-6947-13-15
https://doi.org/10.1177/15553434156137232015
https://doi.org/10.7748/nr2014.01.21.3.24.e1205
https://doi.org/10.7748/nr2014.01.21.3.24.e1205
https://stm.fi/en/hospitals-and-specialised-medical-care
https://stm.fi/en/hospitals-and-specialised-medical-care
https://doi.org/10.1111/j.1945-1474.2011.00142.x
https://doi.org/10.1111/j.1945-1474.2011.00142.x
https://doi.org/10.1007/s10729-011-9173-8
https://doi.org/10.1007/s10729-011-9173-8
https://doi.org/10.3233/978-1-61499-872-3-203
https://doi.org/10.3233/978-1-61499-872-3-203
https://doi.org/10.1111/jonm.12700
https://doi.org/10.1111/jonm.12700
https://doi.org/10.1002/nur.20147
https://doi.org/10.1002/nur.20147
https://doi.org/10.1093/jamia/ocx023
https://doi.org/10.1093/jamia/ocx023
https://doi.org/10.1177/0165551506070706
https://doi.org/10.1177/0165551506070706
https://doi.org/10.1111/jonm.12385
https://doi.org/10.1111/jonm.12385
https://doi.org/10.1016/j.proeng.2012.02.0
https://doi.org/10.3233/978-1-61499-512-8-384
https://doi.org/10.3233/978-1-61499-512-8-384
https://doi.org/10.1002/nop2.454

