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Summary

Background: An organization's information
culture and information management prac-
tices create conditions for processing patient
information in hospitals. Information man-
agement incidents are failures that could
lead to adverse events for the patient if they
are not detected.

Objectives: To test a theoretical model that
links information culture in acute care hospi-
tals to information management incidents
and patient safety outcomes.

Methods: Reason’s model for the stages of
development of organizational accidents was
applied. Study data were collected from a
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1. Background

Health-care professionals need accurate
patient information, although what is
needed varies by phase of care. How a hos-
pital organizes information management is
guided by national law and the technologi-
cal tools, policies, and methods used in the
organization; however, information culture
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cross-sectional survey of 909 RNs who work
in medical or surgical units at 32 acute care
hospitals in Finland. Structural equation
modeling was used to assess how well the
hypothesized model fit the study data.
Results: Fit indices indicated a good fit for
the model. In total, 18 of the 32 paths tested
were statistically significant. Documentation
errors had the strongest total effect on pa-
tient safety outcomes. Organizational guid-
ance positively affected information avail-
ability and utilization of electronic patient
records, whereas the latter had the strongest
total effect on the reduction of information
delays.

Conclusions: Patient safety outcomes are
associated with information management
incidents and information culture. Further,
the dimensions of the information culture
create work conditions that generate errors
in hospitals.
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also has a defining influence on how infor-
mation is shared and used [1].

Information culture reflects the organi-
zation’s values, norms, and practices for
managing information [2, 3]; thus, this
concept can be understood as a represen-
tation of three types of information capa-
bilities [1, 2, 3, 4]: 1) information technol-
ogy practices, 2) information management
practices, and 3) information behaviors

and values. Information technology practices
refer to the organization’s capability to ef-
fectively manage information technology
applications, software, and infrastructure
[1]; information behaviors and values refer
to “the capability to instill and promote be-
haviors and values in the people for effec-
tive use of information”; and information
management practices are defined as “the
capability to manage information effec-
tively over the life cycle of information use,
including sensing, collecting, organizing,
processing, and maintaining information”
[1,4].

Information management is a continu-
ous cycle of six closely related activities:
identifying information needs, acquiring
information, organizing and storing infor-
mation, developing information products
and services, distributing the information,
and using the information [5]. Analyses of
adverse event reports have shown that fail-
ures in the information management pro-
cess — especially in medication manage-
ment leading to medication administration
errors — are prevalent in hospitals and that
preventive actions are needed [6, 7]. Medi-
cation administration errors are frequent
among hospital inpatients [8, 9]. Health
professionals base their decisions and ac-
tions on information available at the time
[10]. Failures in written communication
and errors in documentation have been
identified as underlying system factors that
contribute to medication administration
errors [11]. Communication practices are
affected by management decisions and in-
formation culture, and factors external to
health professionals might lead to errors
[10]. Consequently, the causes of errors are
not just the responsibility of the individual
nurse or physician but also of the hospital
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Figure 1

Hypothesized model modified from Reason’s model for the stages of development of organ-

izational accidents [13]. H refers to the hypotheses presented in this study.

that forms the system within which the
providers function [12, 13]. Further, pre-
venting errors requires identifying organi-
zational factors that lead to conditions that
generate errors in care and thus affect out-
comes [13].

The conceptual framework of this study
(the hypothesized model shown in P> Fig-
ure 1) builds on Reason’s model for the
stages of development of organizational
accidents (also called “the Swiss cheese
model”) and is applied to the context of in-
formation management in hospitals [13].
The model is recommended as a frame-
work for adverse event studies [10] and is
widely used in patient safety research to
analyze the causes of and the factors that
contribute to adverse events [10, 11, 14,
15]. The model focuses on the environ-
ment in which the health professional was
working when an adverse event occurs
rather than blaming the individual health
professional [10]. The model describes how
organizational factors, such as information
management practices and information be-
haviors, can promote conditions that gen-
erate errors, which are defined as informa-
tion management incidents in this study,
and how these conditions impact patient
safety outcomes. Information management
incidents are failures that could lead to ad-
verse events if the incidents are not de-

tected. These incidents are related most
often to deficiencies in information trans-
fer during different phases of care and in-
adequate written communication; both
types have been identified as conditions
that generate errors in care [11, 16, 17, 18].
Based on previous results of adverse event
studies, we assume that information man-
agement incidents create the opportunity
for adverse events to occur during care. In
this study, we focus on the effects of infor-
mation management practices and infor-
mation behaviors on patient safety, and
more specifically, on medication adminis-
tration errors, complaints from patients or
their families, and adverse events related to
information management as presented in
the hypothesized model (»>Figure 1).
Organizational culture has been linked
to many aspects of organizational behavior,
including health care performance and
safety [3, 19, 20], and an appropriate or-
ganizational culture seems to help reduce
adverse events [21]. Further, information
culture is positively associated with prac-
tices and activities that lead to successful
performance in an organization [20]. How-
ever, to our knowledge, only a few studies
have connected information culture and
patient safety [20, 22]. Some evidence sug-
gests that the elements of information cul-
ture may be associated with safety out-

License terms: CC-BY-NC-ND (https://creativecommons.org/licenses/by-nc-nd/4.0)

comes, but more evidence is needed to
confirm this relation [20].

2. Objective

The purpose of the study was to test a the-
oretical model for the stages of devel-
opment of organizational accidents [13]
applied to information management in
hospitals to link the elements of informa-
tion culture in acute care hospitals to infor-
mation management incidents and patient
safety outcomes. We developed and evalu-
ated a structural equation model that de-
scribes how organizational factors are as-
sociated with work processes and out-
comes. Research questions and hypotheses
(see »Figure 1) were based on Reason’s
model for the stages of development of or-
ganizational accidents [13] and previous
studies of causes and contributing factors
for adverse events [6, 7, 11, 18]. Each hy-
pothesis includes one or more paths.

1. How are the aspects of information cul-
ture connected to each other and to infor-
mation management incidents?

e HI: An organization’s guidance on in-
formation management practices is
positively related to how electronic pa-
tient records (EPRs) are utilized.

o H2: An organization’s guidance on in-
formation management practices is
positively related to information avail-
ability in care situations.

o H3: Information availability, an organi-
zation's guidance on information man-
agement practices, and how EPRs are
utilized reduce the loss of information
in care situations.

o H4: Information availability, an organi-
zation’s guidance on information man-
agement practices, and how EPRs are
utilized reduce documentation errors
and information delays in care situ-
ations.

2. What conditions in information man-

agement create adverse events?

o H5: The loss of important patient care
information during shift changes or
when patients are transferred from one
unit to another increases information
delays in care.
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Table 1

Survey items and de-
scriptive statistics of
the constructs and
variables used in the
hypothesized model.

Variable (n=909)

Mean

Information availability (5 items)

Electronic patient data are available when needed.

| have access to electronic patient data when needed.
| trust the accuracy of electronic patient data.

I have access to electronic databases that | need for patient care.

0.77

Once electronically documented, patient data are available to for all health professionals.

Organization's guidance (5 items)

0.79

In this unit, we have uniform written guidelines for use of electronic patient data.

In this unit, we have uniform written guidelines for transfer of patient data between organizations.

In this unit, we have uniform written guidelines for electronic documentation of patient data.

| am aware of clinical guidelines used in my organization.
| am aware of general guidelines used in my organization.
Utilization of EPRs (7 items)

I mainly document patient data in electronic records.

| receive the most current patient data from electronic information systems.

0.77

Once electronically documented, patient data are not manually copied to patient records.

Once electronically documented, patient data are not copied to other information systems.

In this unit, handwritten patient records are not used alongside electronic patie

nt records.

Once electronically documented, patient data are available to all health professionals.

| utilize reports from electronic databases in my job.
Information delay (2 items)

Patient data were not available when | needed them.

| received changes in patient’s care regimen with delay.
Documentation error (4 items)

| did not document patient data immediately.

| forgot to document necessary patient data.

| did not remember all details when documenting patient data.

| documented inaccurate data.

Information-related adverse event (2 items)

Inaccurate data have caused adverse event or a near-miss situation.
Missing data have caused adverse event or a near-miss situation.

Important patient care information is often lost during shift changes.**

0.81

0.76

0.91

Things “fall between the cracks” when transferring patients from one unit to another.**

Medication administration errors**

Complaints from patients or their families**

4.18*

3.79*

3.41*

2.53*

1.92*

0.52*

2.46
2.99
2.04
1.28

. Logically impossible to present.
* Item means.
** Items from RN4CAST nurse questionnaire.

o H6: Documentation errors increase in- o H7: The loss of important patient care

formation losses during shift changes information during shift changes or
and when patients are transferred from when patients are transferred from one
one unit to another. unit to another increases medication er-
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rors, complaints from patients or their

families, and information-related ad-

verse events.

o HB8: Information management incidents
increase medication errors, complaints
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from patients or their families, and in-
formation-related adverse events.

e H9: Medication errors increase the oc-
currence of complaints from patients or
their families.

e H10: Information-related adverse
events increase the occurrence of com-
plaints from patients or their families.

3. Methods
3.1 Data Collection

Using a cross-sectional design, data were
gathered with a survey of nurses conducted
in conjunction with data collection for the
multi-country, cross-sectional Nurse Fore-
casting: Human Resources Planning in
Nursing (RN4CAST) study funded by the
7th Framework Program of the European
Commission [23]. The current study partly
utilizes the data from the Finnish sample.
Registered nurses (RNs) in surgical and
medical units at acute care hospitals in Fin-
land were surveyed between October 2009
and February 2010. In total, 32 acute care
hospitals with at least 100 beds were se-
lected using purposive stratified sampling
based on geographic location. We invited
2463 RNs at 130 units to complete the
questionnaire, distributed as an electronic
survey template. RNs were defined as those
meeting the European Union definition of

trained and licensed nurses according to
directive 2005/36/EC. The invitation to
participate, with a link to the web-based
questionnaire, was sent to nurses via e-mail
either by the researchers or by the head
nurse of the unit. The latter option was
used when hospital policy prohibited the
distribution of staff e-mail addresses to re-
searchers.

3.2 Variables and Measures

We utilized items of Finnish data from the
nurse survey questionnaire designed for
the RN4CAST study [23]. A section with
34 items related to information manage-
ment factors that could contribute to ad-
verse events was added to the question-
naire used in Finland. The structure of
these questions was based on Reason’s
(2001) stages of development of organiza-
tional accidents, in which organizational
and corporate culture - including manage-
ment decisions, processes, and information
systems — can have negative consequences.
These concepts were operationalized under
three headings: information management
practices (9 items), information behaviors
(14 items), and information management
incidents (11 items). The items were de-
rived from the results of previous research
in information management [6, 7] and in-
formation culture studies [1, 2] on the

Table 2 Demographics of the respondents and descriptive statistics of the study variables.

Variable (n=909) n % Mean SD Min Max
Age (in years) 875 4138 1036 22 63
Work experience in this hospital (in years) 896 10.64 893 0 38
Work experience as a nurse (in years) 901 13.82 944 0 40
Hospital type 909

University hospital 154 17

Central hospital 637 70

Other 118 13

Unit 904

Surgical 402 45

Medical 467 51

Surgical/Medical 35 4

Gender 903

Female 875 97

Male 28 3

License terms: CC-BY-NC-ND (https://creativecommons.org/licenses/by-nc-nd/4.0)

causes of and the factors that contribute to
information breakdowns. The survey items
are presented in P> Table 1 along with the
means and the Cronbach alphas for the
study variables. All constructs had alpha
values ranging from 0.773 to 0.912, indicat-
ing good construct reliability.

We measured information management
practices and information behaviors using
three latent constructs in the analysis: in-
formation availability, organizational guid-
ance, and utilization of EPRs (» Table 1).
Information availability included five state-
ments concerning the accuracy and avail-
ability of electronic patient data, and access
to electronic databases when needed. Or-
ganization’s guidance (three statements)
concerned the existence of guidance for
the use, transfer, and documentation of
electronic patient data and respondents’
awareness of guidelines. The seven items
representing the utilization of EPRs con-
cerned documentation practices, the use of
handwritten patient records alongside
EPRs and the utilization of electronic data-
bases. Respondents were invited to reflect
on the extent to which the statements
aligned with the organization, using a five-
point scale (strongly agree, agree, neither,
disagree, and strongly disagree).

Information management incidents
were measured using two latent constructs:
documentation errors and information
delay (»>Table 1). The documentation er-
rors construct represents the respondent’s
perception of the occurrence of errors in
documenting patient information. The in-
formation delay construct is based on two
statements concerning delays in the
transfer of patient information during care.
For these variables, respondents were
asked, “How often would you say each of
the following incidents occurs involving
you or your patients?” Response options
ranged from never (0) to daily (6). In addi-
tion, two measurable variables were added
to the model: 1) Important patient care in-
formation is often lost during shift changes,
and 2) things “fall between the cracks”
when transferring patients from one unit to
another. Respondents were invited to re-
flect on the extent to which the statements
aligned with the organization, using a five-
point scale (strongly agree, agree, neither,
disagree, and strongly disagree).
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As described in the theoretical model
(> Figure 1), the following patient safety
outcomes served as outcome variables and
were measured with the nurses” reports of
frequency of occurrence: complaints from
patients or their families, medication ad-
ministration errors, and adverse events in
which a contributing factor included mis-
sing or inaccurate data. The first two vari-
ables were assessed using single items,
whereas the latter variable included two
additional items: 1) Missing data caused
adverse events or a near-miss situation in
patient care, and 2) inaccurate data caused
adverse events or a near-miss situation in
patient care. Using a seven-point Likert
scale, nurses were asked to assess the inci-
dence of patient safety outcomes ranging
from never (0) to daily (6).

3.3 Ethics

This study was approved by the Central
Ethics Committee of the Northern Savo
Hospital District. Each participating hospi-
tal granted permission to collect the data.
All participants were informed that the
collected data would be analyzed in an
anonymous form and that participation
was voluntary. Completing and returning
the survey were taken to indicate informed
consent.
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3.4 Statistical Analysis

We used structural equation modeling
(SEM) as the primary analytical technique
to assess how well the hypothesized model
fit the study data [24]. In the first phase of
the analysis, the measurement models of
information management practices and
information behaviors, information man-
agement incidents, and patient safety out-
comes were created to verify the measures.
The hypothesized model was then evalu-
ated using SEM. We used maximum likeli-
hood estimation as the estimation method
and listwise deletion as a method for hand-
ling missing values. During the analysis,
the hypothesized model was modified as
follows: First, the path was deleted if the
parameter estimates were not statistically
significant (p>0.05). Then, the modifica-
tion indices were consulted to find statisti-
cally and theoretically justified modifica-
tions. We used several criteria to evaluate
the fit of the final model: y* with degrees of
freedom, the comparative fit index (CFI),
and the root mean square error of approxi-
mation (RMSEA) [24, 25]. Analyses were
conducted using IBM SPSS Amos version
21.0.0 (Amos Development Corporation;
Meadpville, PA, USA).

4. Results

A total of 909 responses were analyzed, for
a response rate of 37%. »>Table 2 presents

the demographics of the survey respon-
dents.

» Figure 2 presents the final model with
the empirical results. The model contained
24 items describing six latent constructs
(the ellipsis points): utilization of EPRs,
guidance, availability, documentation er-
ror, information delay, and information-
related adverse event. In addition, four
measured variables (the rectangle) were in-
cluded in the model. The results gave a x>
value of 813.548, df=326, with a p<0.001,
which indicates the poor fit of the model.
However, the x* test is very sensitive to
sample size, meaning that a large sample in
the model will result in a statistically sig-
nificant result even when the fit of the data
to the model is good [25]. Nevertheless, the
ratio of y?to df was 2.496, which is less than
three and thus indicated a good fit. The in-
cremental fit indices and the RMSEA also
indicated a good fit of the data to the hypo-
thesized model (CFI=0.95; RMSEA =0.04,
with a 90% confidence interval of 0.037-
0.044). For categorical data, CFI1>0.95 and
RMSEA < 0.06 indicated a good fit [24, 25].
For a model of this complexity and sample
size, a CFI value greater than 0.90 indicated
a very good fit. Therefore, we conclude that
these measures reflect a good model fit.

The model presented in P Figure 2 ex-
plained 16%, 22%, 23%, and 5% of the
variance in the availability, utilization of
EPRs, information delay, and documen-
tation errors, respectively, and 20% of the
variance of adverse events related to infor-
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Table 3 Standardized direct and indirect total effects of the organizational factors (columns) on information management incidents and patient safety out-

comes (rows).

Guidance 1 2 3 4 5 6 7 8
Standardized Total Effects
1 Documentation error -0.231 - - - - - - - -
2 Availability 0.397 - - - - - - - -
3 Utilization of EPRs 0.472 - - - - - - - -
4  Information lost during shift change -0.272 0229 -0.120 - - - - - -
5 Information delay -0.235 0.026  -0.014 -0432 0.114 - - - -
6 Information lost during patient transfer -0.215 0.213 -0.105 - - - - - -
7 Information-related adverse events -0.115 0.441 -0.008 - - - 0.078 - -
8 Medication administration errors —-0.094 0.289 -0.002 -0.052 0.014 0.121 - - -
9 Complaints from patients or their families -0.074 0.281 -0.002 -0.014 0.004 0.033 0.010 0.128 0.275
Standardized Direct Effects
1 Documentation error -0.231 - - - - - - - -
2 Availability 0.397 - - - - - - - -
3 Utilization of EPRs 0.472 - - - - - - - -
4 Information lost during shift change -0.172 0229 -0.120 - - - - - -
5 Information delay - - - -0.432 0114 - - - -
6 Information lost during patient transfer -0.125 0.213 -0.105 - - - - - -
7 Information-related adverse events - 0424 - - - - 0.078 - -
8 Maedication administration errors - 0.286 - - - 0.121 - - -
9 Complaints from patients or their families - 0.145 - - - - - 0.128 0.275
Standardized Indirect Effects
1 Documentation error = = = = = - = = =
2 Availability - - - - - - - - -
3 Utilization of EPRs - - - - - - - - -
4 Information lost during shift change -0.101 - - - - - - - -
5 Information delay -0.235 0.026  -0.014 - - - - - -
6 Information lost during patient transfer -0.091 - - - - - - - -
7 Information-related adverse events -0.115 0.017 -0.008 - - - - - -
8 Maedication administration errors —-0.094 0.003 —-0.002 -0.052 0.014 - - - -
9 Complaints from patients or their families -0.074 0.136 -0.002 -0.014 0.004 0.033 0.010 - -

mation management. In total, 18 of the 32
paths tested were statistically significant
and accepted in the final model (»Figure
2). The standardized direct and indirect
total effects are presented in »-Table 3.

As a result, hypotheses H1, H2, H6, H9,
and H10 are accepted as the coefficients
between the variables are statistically sig-
nificant (P> Figure 2), but H3 (information
availability, an organization’s guidance on
information management practices, and

how EPRs are utilized to reduce the loss of
information in care situations), H4 (infor-
mation availability, an organization’s guid-
ance on information management prac-
tices, and how EPRs are utilized to reduce
documentation errors and information
delays in care), H5 (the loss of important
patient care information during shift
changes or when the transfer of patients
from one unit to another increases infor-
mation delays in care), H7 (the loss of im-
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portant patient care information during
shift changes or when the transfer of pa-
tients from one unit to another increases
medication errors, complaints from pa-
tients or their families, and information-re-
lated adverse events), and H8 (information
management incidents increase medication
errors, complaints from patients or their
families, and information-related adverse
events) are only partially accepted.
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5. Discussion

In this study, we tested a theoretical model
of the stages of development of organi-
zational accidents [13] that links informa-
tion culture to information management
incidents and, subsequently, patient safety
outcomes. The results of the structural
model confirm that patient safety out-
comes are associated with the elements of
the information culture that create condi-
tions that generate errors in hospitals.
However, although these relations are cor-
relations that are consistent with the hypo-
thesized causations, the relations should
not be considered actual proof of causa-
tion.

We found that guidance from organi-
zations, such as written guidelines for the
use and documentation of electronic pa-
tient data, was associated with the utili-
zation of EPRs and information availability
constructs (HI and H2). Guidance has a
direct or indirect effect on all other latent
constructs and variables in this study. It
seems that better guidance and nurses’
awareness of it correlates with fewer infor-
mation management incidents and a de-
crease in the number of medication admin-
istration errors, complaints from patients
or their families, and information-related
adverse events. The findings of a systematic
review conducted by Lawton et al. (2012)
support this result. According to their
study, incomplete guidance regarding ap-
propriate performance of work tasks and
processes is a latent contributing factor for
adverse events [26]. Organizational guid-
ance should be based on national-level
regulations, such as laws, regulations, and
policies, but organizations information
culture and local conditions also affect
information management practices and
information behaviors [1]. Together with
information technology (e.g., EPRs in hos-
pitals), information management practices
and behaviors define an organization’s abil-
ity to process information safely [3, 27].

Better organizational guidance regard-
ing information management practices and
information availability reduced the loss of
information during shift changes or patient
transfers, but utilization of EPRs was not
connected with either of the information
loss variables (H3). In addition, organi-
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zational guidance reduced documentation
errors, and utilization of EPRs reduced in-
formation delays in care, but information
availability did not statistically significantly
affect these factors (H4). Further, although
utilization of EPRs concerned items related
to the use of handwritten patient records
and the copy-paste method to transfer pa-
tient data, which are typical documen-
tation-related causes for adverse events [28,
29, 30, 31], the utilization of EPRs was not
correlated with documentation errors or
organizational guidance on information
delays in care. Thus, the final model did
not support the results of previous studies
[28, 29, 30, 31]; however, the results might
have been different if we had analyzed only
the direct relation between utilization of
EPRs and patient safety outcomes.

The variables and constructs that repre-
sent information management incidents in
this study partially correlated with each
other. The loss of important patient care
information during shift changes increased
information delays in care, but if informa-
tion loss occurred when patients were
transferred from one unit to another, then
the path was not statistically significant
(H5). However, the requirements of hand-
overs before intra-hospital transfers differ
from those of inter-shift handovers because
the specific information needs in different
clinical settings are not similar [17]. Docu-
mentation errors increased information
losses during shift changes and when pa-
tients were transferred from one unit to an-
other (H6). According to previous studies,
accurate documentation of patient data is a
central element of continuity of care [32,
33, 34], but inaccurate and insufficient
content in documentation might lead to in-
complete information transfer [32].

Hypothesis 7 suggested that loss of in-
formation has an effect on patient safety
outcomes. Only the loss of important pa-
tient care information when patients were
transferred from one unit to another di-
rectly increased information-related ad-
verse events; however, this loss of informa-
tion was not directly connected to other
outcome variables. Previous studies have
shown that failures in intra-hospital infor-
mation transfer [16, 17] and failures in in-
formation transfer between organizations
[35, 36] are common, and poor handovers

are associated with adverse events [17, 37].
In the present study, the loss of important
patient care information during shift
changes had an indirect effect on medi-
cation errors and complaints from patients
or their families but was not associated
with information-related adverse events.
During clinical care, appropriate com-
munication is a vital element of safe patient
care, as failures during information man-
agement processes are one of the main
causes of adverse events [38].

Documentation errors were associated
with medication administration errors,
complaints from patients or their families,
and information-related adverse events,
whereas only information delays were di-
rectly associated with medication adminis-
tration errors and had an indirect effect on
complaints (H8). Our findings confirmed a
statistically significant relation between
documentation errors and medication ad-
ministration errors suggested by a previous
systematic review [11]. This means that not
all documentation errors are observed
when medications are prepared for pa-
tients. In this study, documentation errors
had the strongest total effect on all meas-
ured patient safety outcomes but were also
connected to information loss during shift
change or patient transfer, which indicates
the important role of written communi-
cation when improving patient safety, as
suggested by previous studies [16, 32, 35,
39]. Based on the results, documentation
errors were affected by organizational
guidance. Consequently, as one tactic, hos-
pitals should focus on standardizing docu-
mentation practices, for example, using
structured documentation, which has been
shown to improve continuity of care and
patient safety [33].

The final model of this study was com-
plex, with multiple connections between
latent and measured variables, and infor-
mation management incidents seem to
have a mediating effect rather than a direct
effect. These factors might explain why all
fit indices did not support the model. How-
ever, simplifying the model would have left
out some items that are important in terms
of the development of organizational acci-
dents in the information management con-
text. Our model explained only a minor
portion (5-23%) of the variance, indicating
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that other factors, such as elements of the
work environment [40, 41, 42], the patient
safety culture [43], and patient safety man-
agement [43, 44], affect patient safety out-
comes. In addition, organizational culture
has been linked to many aspects of organ-
izational behavior, including health care
performance and safety [3, 19, 20], and an
appropriate organizational culture might
help to reduce adverse events [21].

We acknowledge this study has a num-
ber of limitations that should be taken into
account when the results are interpreted.
First, in addition to the variables included
in the study, other variables related to the
use of EPRs in hospitals might contribute
to the development of adverse events. For
example, certain documentation tasks
might be complex in an electronic environ-
ment, and health professionals’ competence
in using EPRs is not uniform. In this study,
these issues are not accounted for the
model. However, the effects of these vari-
ables in the development of adverse events
should be studied in the future. Second, the
sample included only medical and surgical
units in hospitals that offer acute care.
Consequently, other units may have a dif-
ferent culture because of the nature of their
work. For that reason, these results are not
necessarily generalizable to all health care
settings. Third, the data were collected
using a self-administered survey, and a list-
wise method was used to handle missing
values; the response rate was 37%. Every
effort was made to increase this rate. Two
reminders were sent to respondents, and
hospitals with RN response rates of less
than 40% were asked to try and motivate
RN to respond. Nevertheless, the age and
gender distribution of the sample corre-
spond to studies of other similar popu-
lations in Finland. Fourth, the cross-sec-
tional design of this study precluded strong
statements on causality. For that reason,
the results are not actual proof of causation
between study variables, but the results in-
dicate correlations.

Last, all outcomes were assessed
through nurse reports, which are subjective
evaluations and may be biased. However,
these evaluations indicate nurses’ percep-
tions of the frequency of adverse events in
their hospital. As RNs are on the front line
in patient care, their evaluations are con-

sidered trustworthy and are used when
more reliable data are not available [43].
Currently, hospital discharge data sets do
not include measured information about
adverse events, and other comprehensive
adverse event data and statistics do not
exist. This study focused on adverse events
as patient safety outcomes; thus, we de-
cided to rely on nurses’ reflections in this
matter. The patient safety outcomes used in
this study are nursing sensitive and are
used as quality indicators in nursing [45].
However, to validate and strengthen the re-
sults, connections should be tested using
objective organizational and outcome data
when possible.

This study was conducted to test direc-
tional relations between three latent con-
structs (utilization of EPRs, organizational
guidance, and information availability),
information management incidents, and
patient safety outcomes. The final model
showed that of the three information man-
agement and behavior factors, guidance
had the strongest effect on information
management incidents, while the utiliza-
tion of EPRs was associated with fewer in-
formation delays in care. Further, stronger
guidance was associated with a decreased
rate of documentation errors, whereas
documentation errors were correlated with
increases in medication administration er-
rors, complaints from patients and their
families, and information-related adverse
events. These results connect organiza-
tional guidance regarding information
management and patient safety outcomes.
Documentation errors seem to have a
mediating effect. To prevent adverse
events, preventive actions on these latent
variables should also be targeted.

6. Conclusions

The dimensions of the information culture
create working conditions that might de-
crease patient safety in hospitals. The
structural factor organizational guidance
seemed to have the strongest effect on in-
formation management incidents and,
further, on patient safety outcomes in
terms of information management in acute
care hospitals. In addition, uniform organ-
izational guidance improved the utilization
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of EPRs and the availability of data.
Further, better utilization of EPRs indi-
cated reduced information delays in care.
The presence of documentation errors was
associated with an increase in all patient
safety outcomes. The study results empha-
size the importance of uniform written
guidelines for information management
practices and the meaning of the docu-
mentation of patient data when improving
patient safety.
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