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Factors influencing the reporting of patient safety incidents that result from health information technology (HIT)
failure are poorly understood. We examined whether organizational justice is associated with the non-reporting
of HIT system-related safety incidents among registered nurses. Cross-sectional survey data were collected from
nurses (N = 1399) who reported encountering a HIT system-related patient safety incident within the past 12
months. Selecting one or more reasons for not filing an incident report from a predefined list of potential reasons
was used as an indicator for non-reporting. Logistic regression models were fit to predict the reason-specific
likelihood of non-reporting with organizational justice. High organizational justice was associated with a
reduced likelihood of non-reporting if non-reporting occurred because reporting was too hard or took too much
time (OR = 0.81, 95% CI 0.67 to 0.96), because the reporting had no impact on the organization’s processes (OR
= 0.63, 95% CI 0.53 to 0.76), because the respondent was worried about the consequences (OR = 0.61, 95% CI
0.43 to 0.87), or because the respondent was not required to file a report (OR = 0.67, 95% CI 0.51 to 0.89).
Justice was not associated with non-reporting if it occurred due to the lack of access to a reporting system,
because no actual harm was caused to the patient, or some other, non-specified reason. The associations were
robust to adjustment for several nurse and work characteristics. The results suggest that non-reporting of HIT
system-related safety incidents is less common in a high-justice work environment. Fair treatment of nurses may
encourage their reporting of safety incidents.

1. Introduction
Patient safety incidents are a major cause of preventable morbidity
and mortality in hospitalized patients (Cousins et al., 2012; Iacobucci,
2014; de Vries et al., 2008; Panagioti et al., 2019). A safety incident
refers to any unintended event that could have resulted or did result in
unnecessary harm to a patient (Cooper et al., 2018). Obtaining reliable
information about the incidents through a patient safety reporting sys
tem is crucial for understanding their causes, frequency, and severity and for implementing preventive actions. However, many safety in
cidents are not reported (Kaldjian, 2008; Leape, 2002; Martin et al.,
2019). In this paper, non-reporting refers to the act of not filing a patient

safety incident report to a patient safety reporting system after the
detection of a safety incident.
According to research, particularly characteristics of the organiza
tional culture and leadership behavior influence the reporting of safety
incidents (Vrbnjak et al., 2016; Clarke, 2013). Lack of trust in the
management and a blaming culture where individuals are criticized and
punished for mistakes inhibits incident reporting (Hewitt et al., 2017).
Conversely, reporting is more likely to occur when the organizational
culture is supportive, trustworthy, and psychologically safe (Appelbaum
et al., 2016). Several studies have highlighted the importance of estab
lishing a “just” culture in which health professionals feel they are treated
fairly when they report safety incidents (Weiner et al., 2008; Beyea,
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2004; Vogelsmeier and Scott-Cawiezell, 2007; Dekker and Breakey,
2016).
Although a just work environment is widely considered integral to
patient safety incident reporting, the evidence for this view comes
mainly from studies on incidents that involve human error (i.e., occur
due to forgetfulness, misjudgment, or lack of attention). However, the
digitalization of health care including the implementation of health in
formation technology (HIT) systems has introduced new types of safety
incidents that arise from human-technology interaction or are caused by
technology failure (Samaranayake et al., 2012; Palojoki et al., 2017).
HIT covers a range of technologies and electronic systems that store,
share, and analyze individual health data. Despite the wide use of HIT in
health care, research on HIT-induced safety incidents remains scarce
(Martin et al., 2019) and the factors that influence the reporting of
technology-related incidents are poorly understood. It is not known, for
example, whether perceived fairness impacts incident reporting in sit
uations where the incident is attributable to HIT.
It is important to note that the underlying barriers and reasons for
incident non-reporting are diverse (Vincent et al., 1999; Leape, 1999;
Pfeiffer et al., 2010) and the relative importance of the reasons may
differ between incidents that result from human errors versus
technology-induced problems. Whereas fear of repercussions and shame
are likely most relevant in the non-reporting of incidents that involve
human errors, other reasons may be implicated in technology-related
incident non-reporting. Furthermore, while it is reasonable to assume
that fairness at the workplace would reduce non-reporting that is
attributable, for example, to fear of consequences; it is less clear whether
fairness may also influence non-reporting that is ascribed to some other
reasons. Examining the specific reasons for non-reporting would thus
provide a more comprehensive understanding of the factors that un
derlie differences in health professionals’ reporting behavior. Identi
fying such factors with respect to HIT-related patient safety incidents
has become ever more important as the growing use of HIT will likely
increase the number of technology-induced safety incidents (Coiera
et al., 2012).
The current study examined whether justice at the workplace is
associated with the (non–)reporting of HIT system-related patient safety
incidents among registered nurses who detect such an incident in their
work. Here, HIT system-related patient safety incidents refer to an
occurrence of HIT system malfunction or defect that could have resulted
or did result in unnecessary harm to a patient. We examine nurses
because they represent the largest group of health information system
users and typically file the majority of incident reports (OECD. Health at
a Glance, 2019; Thompson et al., 2005).
We use organizational justice (Moorman, 1991; Cohen-Charash and
Spector, 2001; Colquitt et al., 2001) as a theoretical framework to pre
dict reason-specific safety incident non-reporting. This theoretical
framework has been previously associated with the way individuals
think and behave in relation to safety at the workplace (Kogilavani et al.,
2013; Gyekye and Haybatollahi, 2014), suggesting that it might influ
ence incident reporting behavior. While organizational justice is a
multidimensional construct, we focus on the procedural dimension of
justice. Procedural justice involves individuals’ perceptions that they
have an opportunity to voice their views during decision-making pro
cesses and that the organization’s decision-making procedures are un
biased and consistent across persons and situations (Leventhal et al.,
1980; Cohen et al., 1989). Theoretically, procedural justice can be
considered important for incident reporting because it signifies that
people are valued and respected at the workplace (Blader and Tyler,
2003). By inducing feelings of trust, psychological safety, and belong
ingness (Olkkonen and Lipponen, 2006; Lipponen et al., 2004; Jiang and
Law, 2013; Lehmann-Willenbrock et al., 2013), high procedural justice
may therefore encourage incident reporting. Although research from the
past few decades has established that organizational justice affects a
wide range of attitudes and behaviors at work (Colquitt et al., 2001;
Elovainio et al., 2010; Virtanen and Elovainio, 2018), this theoretical

framework has not yet been applied to the study of incident reporting
behavior in health care. The current study addresses this gap and con
tributes to the empirical literature on the potential effects of procedural
justice on HIT-related patient safety incident non-reporting.
2. Methods
2.1. Participants
Cross-sectional survey data were collected in 2017 from workingaged registered nurses in Finland. A web-based questionnaire was
distributed to the members of the Finnish Nursing Association and the
Union of Health and Social Care Professionals. An invitation to partici
pate (with two follow-up reminders) was sent to 29 283 nurses, out of
whom 3607 responded, yielding a response rate of 12%. The sample was
representative of registered nurses in Finland in terms of employment
sector and the geographical distribution of nurses (Hyppönen et al.,
2018). Approval for the study was obtained from the ethics committee of
the National Institute for Health and Welfare in Finland.
For the current study, we first identified those respondents who re
ported encountering an HIT system-related patient safety incident dur
ing the previous 12 months (N = 1531). Providing an answer to the
following question was considered as an indication that the respondent
had encountered a HIT system-related safety incident: “If during the past
12 months an information system malfunction has caused or has come close
to causing serious harm to a patient, what kind of malfunction was it?”.
Respondents with missing data on any of the study variables were
excluded, resulting in a sample of 1399 nurses.
Power calculation conducted using the R package WebPower (Zhang
and WebPower, 2018) indicated that the sample size of the present study
provided more than 90% power to detect a small effect (an odds ratio
(OR) = 0.5) (Ferguson, 2009). This effect size indicates that compared to
average levels of organizational justice, the likelihood of safety incident
non-reporting would be half as large in a high-justice work environment.
A power curve and the detailed assumptions of the power analysis are
presented in Supplementary Figure 1.
2.2. Measures
2.2.1. Safety incident non-reporting
Because non-reporting was not directly inquired in the question
naire, providing an answer to the question “If you did not file a report to
the patient safety reporting system, what affected your decision?” was used
to identify those who had not filed a report. The respondents could select
up to three reasons for not filing a report from a list of seven options,
which were: 1) I did not have access to a reporting system; 2) The
incident did not cause harm to the patient; 3) Reporting is too hard or
takes too much time; 4) Reporting has no impact on the organization’s
processes; 5) I was worried about the consequences; 6) I am not required
to report the incidents; and 7) Some other reason. A binary variable for
each response option was created, coded as “0” if the option was not
selected and “1” if the option was selected.
2.2.2. Organizational justice
Organizational justice was measured with three items from the short
version (Elovainio et al., 2010) of a justice scale originally developed by
Colquitt (Colquitt, 2001). The items assess perceptions of procedural
justice at work (“Everybody is entitled to express their opinions and views in
matters that concern them”, “The decision-making is consistent”, and “The
decision-making is free from bias”), rated from 1 (totally disagree) to 5
(totally agree). The short measure of justice has been validated in a
sample of health professionals (Elovainio et al., 2010).
2.2.3. Covariates
Demographic background variables included age, gender, and
employment sector (hospital, health center, private sector, social
2
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services, or other sector). We additionally included measures of job
demands, job control, and mental distress, as previous work suggests
that a stressful psychosocial work environment and psychological strain
may influence reporting behavior (Hashemi et al., 2012; Halbesleben
et al., 2008; Chen et al., 2019). Job demands were measured with two
items rated from 1 (never) to 5 (very often) from the Nurse stress index
(Harris, 1989). The items assess stress due to workload and time pres
sure (e.g., “During the past six months, how often have you been
distracted, worried or stressed about constant time pressure and pres
sure from unfinished work?”). Job control was measured using two items
rated from 1 (totally disagree) to 5 (totally agree) from the decision
authority scale of Karasek’s Job Content Questionnaire (Karasek et al.,
1998). A sample item for the scale is “My job allows me to make a lot of
decisions on my own”. Mental distress was measured with four items (e.
g., “Have you recently felt constantly under strain?”) from the General
Health Questionnaire (Goldberg et al., 1997), rated from 1 (not at all) to
4 (much more than usual). These short scales measuring job demands,
job control, and mental distress have not undergone a complete psy
chometric validation. However, their predictive validity has been sup
ported in previous research (Wesołowska et al., 2020; Wesołowska et al.,
2019; Vehko et al., 2019) and they showed acceptable to good internal
consistency reliability (see Table 1). A comprehensive list of all the scale
items used in the study is shown in the Supplementary material.

reliability of the scales was acceptable to good (Cronbach’s alpha range
from 0.74 to 0.91).
The most common reason for a HIT system-related patient safety
incident was a system downtime (73% of incidents). A full list of inci
dent reasons is provided in Supplementary Table 1. When evaluated
using the sociotechnical model that describes eight dimensions of health
technology safety issues (Sittig and Singh, 2010), the contributing fac
tors were associated particularly with the “hardware and software”
dimension of the sociotechnical model, but also with its dimensions
“clinical content” and “human–computer interface” (for a detailed
description of the dimensions, see Sittig, 2011).
Among the respondents who had encountered an HIT system-related
patient safety incident (N = 1399), 51% had not filed an incident report.
Although the respondent could select up to three reasons for nonreporting, only one reason was typically selected. The most common
reason selected was that the incident had not caused harm to the patient
(69% of non-reporters). All potential non-reporting reasons and the
proportion of non-reporters who had selected a specific reason are
presented in Fig. 1.
3.2. Results of logistic regression
The results of logistic regression analysis examining the association
between organizational justice and the non-reporting of HIT systemrelated safety incidents are presented in Fig. 2. A high level of justice
(one standard deviation above the mean) was associated with a lower
likelihood of non-reporting if it occurred because reporting was too hard
or took too much time (OR 0.81, 95% CI 0.67 to 0.96), because the
reporting had no impact on the organization’s processes (OR 0.63, 95%
CI 0.53 to 0.76), because the respondent was worried about the conse
quences (OR 0.61, 95% CI 0.43 to 0.87), or because the respondent was
not required to file a report (OR 0.67, 95% CI 0.51 to 0.89). For any of
the above-mentioned four reasons, the likelihood of non-reporting was
reduced by 31% in high-justice conditions (OR 0.69, 95% CI 0.60 to
0.79). Organizational justice was not associated with non-reporting if it
occurred due to the lack of access to a reporting system, because no
actual harm was caused to the patient, or due to some other, nonspecified reason.
For the significant associations, we obtained model-predicted mar
ginal probabilities of non-reporting at different levels of organizational
justice. As can be seen from Fig. 3, the association between justice and
non-reporting was of practical significance mainly if non-reporting
occurred because the respondent perceived that reporting was too
hard/time consuming or that reporting had no impact on the organi
zation’s processes. This is because non-reporting due to these reasons
was not only associated with justice, but also relatively common. Fig. 3
shows, for example, that in an unjust work environment (one standard
deviation (SD) below the mean), 12% of those who encounter an HIT
system-related patient safety incident do not report the incident because
they believe that reporting does not have any real impact. By contrast, in
a high-justice work environment (one SD above the mean), only 5% of
individuals choose not to file an incident report for a similar reason. The
association between justice and non-reporting was more pronounced if
non-reporting due to any of the four specific reasons was considered (see

2.3. Statistical analysis
For descriptive purposes, bivariate associations were examined using
Pearson correlation analysis, one-way ANOVA, and t-tests. For the main
analyses, logistic regression models were fitted for each non-reporting
reason to predict the likelihood of non-reporting with organizational
justice (a total of seven models). The regression models were initially
adjusted for the effects of age, gender, and employment sector. As a final
step, we additionally entered job demands, job control, and mental
distress to the models to examine the association between justice and
non-reporting when the effects of job demands, job control, and mental
distress were partialled out. Statistical significance was set at p < 0.05.
All analyses were conducted using R version 3.6.1 (R Core Team. R,
2018) and the figures were produced using the packages margins
(Leeper et al., 2018) and ggplot2 (Wickham, 2016).
3. Results
3.1. Descriptive statistics
Descriptive statistics and correlations between the continuous study
variables are shown in Table 1. The respondents were on average 46.4
years old (SD 10.74, range 23 to 66), and 95% were female. A total of
56% of respondents worked in a hospital, 24% in a health center, 9% in
social services, 4% in private sector, and 7% in some other sector.
Organizational justice was negatively correlated with job demands and
mental distress, and positively correlated with job control. The results of
ANOVA and t-tests showed no gender or employment sector differences,
except for minor differences between employment sectors in organiza
tional justice and job control (see Supplementary Figures 2 and 3). The

Table 1
Descriptive statistics and Pearson correlations for the continuous study variables (N = 1399).
1
2
3
4
5

Age
Organizational justice
Job demands
Job control
Mental distress

M

SD

Range

α

1

2

3

4

46.4
3.49
3.90
3.62
2.06

10.70
0.84
0.98
0.94
0.72

23–66
1–5
1–5
1–5
1–4

0.74
0.91
0.82
0.86

0.05*
− 0.06*
0.03
− 0.06*

− 0.16***
0.38***
− 0.32***

− 0.23***
0.41***

− 0.26***

Note. M = mean, SD = standard deviation, α = Cronbach’s alpha.
*
p < .05
***
p < .001.
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Fig. 1. The reasons for not reporting a HIT system-related patient safety incident and the proportion of non-reporters who had selected a specific reason. The
percentages do not add up to 100% because the respondents could select multiple reasons.

Fig. 2. The association between organizational justice and HIT system-related safety incident non-reporting across different reasons for non-reporting (odds ratios
and 95% confidence intervals, adjusted for the effects of age, gender, and employment sector). The odds ratio reflects the change in the odds of non-reporting for a
standard deviation increase in organizational justice. N = 1399.

bottom of Fig. 3).
As a final step, we examined whether adjusting for job demands, job
control, and mental distress attenuated the association between orga
nizational justice and non-reporting. The detailed results (odds ratios
and 95% confidence intervals for each predictor) are presented in
Supplementary Table 2. When entered into a model together with
organizational justice, job demands, job control, and mental distress
were not associated with non-reporting of safety incidents. However,
after this additional adjustment, the association between justice and
non-reporting because of reporting takes too much time was attenuated
to non-significance (OR 0.83, 95% CI 0.68 to 1.02). The other associa
tions between justice and non-reporting did not change after the ad
justments (see Supplementary Figure 4). Overall, the association
between justice and non-reporting was thus robust to the effects of job
demands, job control, and mental distress.

4. Discussion
In a sample of registered nurses who had encountered a HIT systemrelated patient safety incident, we found that the nurses’ perception of
organizational justice was associated with a lower likelihood of incident
non-reporting. The association was, however, specific to the distinct
reasons for not filing a report. Higher justice was associated with a lower
likelihood of non-reporting if non-reporting was related to lack of skills
or time, lack of impact, fear of consequences, or lack of official re
quirements to file a report. Organizational justice was not associated
with non-reporting if it occurred because no actual harm was caused to
the patient or because of no access to a reporting system.
Our findings are consistent with the prominent theoretical view that
a just work environment promotes the reporting of safety incidents
(Vrbnjak et al., 2016; Beyea, 2004; Vogelsmeier and Scott-Cawiezell,
2007). Unlike previous research that has examined the various bar
riers for reporting of incidents that involve human errors, we
4
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Fig. 3. The probability of HIT system-related safety incident non-reporting at different levels of organizational justice, over the reasons provided for not reporting.
The probabilities (with 95% confidence interval bands) are reason-specific likelihoods of not reporting a HIT system-induced patient safety incident among all those
who encounter an incident. The dots mark the probability of non-reporting at low and high levels of justice (±one standard deviation from the mean level of justice).

investigated non-reporting of incidents that occurred due to technologyrelated issues. While prior studies have highlighted the favorable effects
of a non-blaming organizational culture on reporting behavior, the po
tential influence of organizational justice has not previously received
attention in the empirical literature. The results of the present study thus
extend previous work and show that a just work environment may
promote the reporting of patient safety incidents not only when the
incident results from human error but also when the incident results
from technology failure or malfunction. Furthermore, our results pro
vide a nuanced understanding of the various reasons for non-reporting
and show how organizational justice may shape reporting behavior
depending on individual motives and barriers for reporting.
The most common reason for incident non-reporting was the

perception that no harm was caused to the patient. While non-reporting
due to this reason was unrelated to perceptions of organizational justice,
non-reporting due to many other, less common reasons was influenced
by the degree of justice at work. Together, nurses who had expressed
these less common reasons for not filing a report constituted a sub
stantial share of non-reporters. This means that the effects of organiza
tional justice were of practical significance particularly if non-reporting
across various reasons was considered. However, the association be
tween justice and non-reporting appeared to have practical significance
also in those specific situations in which non-reporting occurred because
reporting was perceived too hard or time-consuming or because the
reports did not lead to improvements in the organization.
On the whole, organizational justice was associated with safety
5
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incident non-reporting over and above the effects of job demands, job
control, and mental distress. While there is some evidence from previous
studies that a stressful work environment and psychological strain are
associated with a higher likelihood of non-reporting of safety incidents
(Hashemi et al., 2012; Halbesleben et al., 2008; Chen et al., 2019); our
findings highlight the importance of organizational justice as one of the
key factors influencing incident reporting behavior. In contrast to pre
vious studies, we found no evidence that a stressful work environment or
psychological strain would increase non-reporting when the effects of
justice were also considered.
Organizational justice has been previously shown to influence per
ceptions of trust and organizational citizenship behavior (e.g., voluntary
involvement and compliance, see, for example, Podsakoff, 2000; CohenCharash and Spector, 2001; Colquitt et al., 2013). According to the so
cial exchange theory (Cropanzano and Mitchell, 2005), employees feel
obliged to perform citizenship behaviors to reciprocate the fair treat
ment they receive. Trust and organizational citizenship behavior may
explain why in a high-justice environment it is less likely that incidents
are unreported due to fear of consequences or because of no official
requirement to file a report. Justice has also been linked to a broader
concept of safety culture (or safety climate) (Kogilavani et al., 2013;
Gyekye and Haybatollahi, 2014; Reason, 2016), which reflects the way
individuals think and behave in relation to safety, including the will
ingness to report safety incidents (Kagan and Barnoy, 2013; Cooper,
2000). It is, therefore, possible, that justice promotes the reporting of
patient safety incidents by influencing the overall safety culture in the
organization. Indeed, promoting a just culture has been proposed as one
of the means to enhance the safety culture in health care (Tartaglia Reis
et al., 2018).
Finally, our results support previous findings on the high prevalence
of patient safety incident non-reporting (Kaldjian, 2008; Leape, 2002;
Martin et al., 2019). In this study, around half of the nurses who had
encountered a HIT system-related safety incident had not filed an inci
dent report. Estimates of the prevalence of non-reporting cannot usually
be meaningfully compared across studies due to differences in termi
nology regarding the incident, time frames (e.g., ever vs. during the past
12 months), and the underlying reason for the incident (e.g., human
error, human-technology interaction, or technology malfunction).
Nevertheless, it is obvious that non-reporting of patient safety incidents
is a common concern that requires attention and action.

should be classified as potentially causing serious harm to the patient
was based on the respondent’s subjective assessment, because the
questionnaire did not include a definition of what constitutes a serious
harm. However, it is reasonable to assume that the nurses were familiar
with the concepts of patient safety. Due to limited information about the
patient safety incidents, we could not evaluate the incidents’ impact on
health care process and patient outcomes as recommended in recent
literature (Wang et al., 2019; Gong et al., 2017). Finally, although
comprising several barriers and reasons for non-reporting, the ques
tionnaire’s list of potential reasons for non-reporting was not exhaustive
and some other relevant non-reporting reasons might have been over
looked. We encourage future studies to test the generalizability of our
findings in other settings and to investigate other dimensions of orga
nizational justice (e.g., interactional justice). Future studies could also
investigate whether reporting system features such as usability and
support for describing safety events are associated with non-reporting of
safety events.
4.2. Conclusions
Our results suggest that the non-reporting of HIT system-related
patient safety incidents is relatively common among nurses. Because
incident reports provide valuable information about incident frequency,
causes, and impact, finding ways to improve reporting rates is important
for the planning of successful preventive actions. Based on our findings,
treating nurses fairly may encourage the reporting of safety incidents.
Nurse managers can improve fairness at workplace in a number of ways,
including through encouraging nurses to express their opinions and
ensuring that the decision-making processes are free of bias. The man
agers should continue their efforts to encourage nurses to report safety
incidents even if no actual harm was caused to the patient. Making the
reporting systems easy to use and training nurses to identify different
types of safety issues might also enhance reporting rates. Furthermore,
necessary action should be taken based on the incident reports and these
actions should be communicated to all those concerned. Developing and
rigorously testing the HIT systems before their implementation can
reduce patient safety incidents associated with malfunctioning systems.
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Our study has a number of strengths. Our results are based on a
nationally representative sample of Finnish nurses who had encountered
a safety incident. We examined reporting behavior instead of intention
to report which is often used as a proxy for incident reporting.
Furthermore, we examined reason-specific non-reporting rather than
non-reporting in general and were thus able to provide a more detailed
understanding of the factors that may act as barriers for reporting or
influence nurses’ decision to not report an incident.
Our findings should be interpreted in the light of the study limita
tions as discussed below. Non-reporting was operationalized as a re
trospective, self-reported evaluation of past behavior, which may be
unreliable. Nonetheless, the time frame for the retrospective judgment
of non-reporting was relatively short (past 12 months). Because the data
was self-reported, the quality of the non-reporting data could not be
evaluated in terms of its completeness, accuracy, or timeliness (Bray and
Parkin, 2009). Although the survey was anonymous, some respondents
may have been unwilling to disclose safety-incident non-reporting.
Although the nurses were enquired about an incident that involved an
information system malfunction and their response to such an incident,
whether the incident was purely technology-induced or if human factors
(e.g., the effects of human–computer interaction) were also involved is
not known. For example, usability-related issues may have also
contributed to the incidents (Howe et al., 2018). Whether the incident
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org/10.1016/j.ssci.2021.105450.
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