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Abstract
Objectives: We explored the association of workplace characteristics with occupational injuries and adverse events in an Italian 
teaching hospital. Material and Methods: This ecological study was conducted using data routinely collected in the University 
Hospital of Udine, Northeastern Italy. Poisson regression models were used to investigate, at the hospital unit level, the as-
sociation between 5 outcomes, including: occupational injuries, patient falls, medication errors, other adverse events and 
near-misses, and various characteristics of the units. Results: The proportion of female workers in a unit, the average number 
of sick-leave days and of overtime hours, the number of medical examinations requested by employees, and being a surgical 
unit were significantly associated with some of the outcomes. Conclusions: Despite ecological nature of the study, which does 
not allow for inferences to be drawn at the individual level, the results of our study provide useful clues to support strategies 
and interventions directed towards healthier work environments and better patient care in hospitals.
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MATERIAL AND METHODS
This was an ecological study and it was conducted at 
the University Hospital of Udine, Northeastern Italy, a ter-
tiary referral center employing approximately 3800 people.
For each hospital unit, data on the outcomes of interest 
that occurred in 2012 and 2013 were provided by the Cli-
nical Risk Unit. The data included information on:
 – the number of occupational injuries (including com-

muting accidents) and incidents involving biological 
hazards reported by the employees (outcome 1),

 – the number of patient falls (outcome 2),
 – the number of medication errors (outcome 3),
 – the number of other adverse events or near-misses 

reported by the people working in the unit where 
the event occurred through the hospital incident re-
porting system (outcome 4),

 – the number of other adverse events or near-misses re-
ported by the people working in other units through 
the hospital incident reporting system (outcome 5).

The incident reporting system was implemented in 
the University Hospital of Udine in 2008. Hospital work-
ers who are involved in or aware of adverse events, patient 
falls or medication errors, either in their own unit or in 
other units, are encouraged to spontaneously report them 
through ad hoc forms that must be returned to the Clinical 
Risk Unit for an in-depth evaluation, follow-up and pre-
ventive actions [7]. To encourage the employees to report 
any errors or near-misses that they notice in their own or 
in other hospital wards, the reporting system does not col-
lect information on the persons responsible for the repor-
ted errors/near-misses, and thus, prevents individual-level 
analyses of adverse events.
Information on hospital unit characteristics potentially 
associated with the outcomes of interest were provided 
by the Occupational Health Office, which abstracted data 
on the number of medical visits requested directly by 
the employees earlier than the scheduled date for a pe-
riodical worker health examination, and by the Human 

INTRODUCTION
Workplace characteristics are known to influence 
the level of stress and the health and safety of work-
ers, and in turn, work performance [1]. Work-related 
stress resulting in poorer productivity, absenteeism, and 
worker turnover has financial implications for organiza-
tions, and ultimately for the society [1]. Despite manag-
ers being aware of these issues, dealing with work-related 
stress is perceived as a difficult task [1]. Even assessment 
and quantification of the level of work-related stress 
is challenging. Routinely collected data, such as work 
days lost due to the sickness, have been often used to 
describe the extent of the problem [2]. However, these 
data may be imprecise and not necessarily good proxies 
for work-related stress. On the other hand, in the case of 
self-reported measures of stress, which seem to be more 
representative of the phenomenon, a question of their 
validity arises [2].
In a hospital setting, other workplace factors, which may 
or may not be associated with work-related stress, have 
been shown to affect the risk of adverse outcomes. For in-
stance, in 6 Scottish acute hospitals staffing and manage-
ment support have turned to be predictors of both occupa-
tional and patient injuries [3]. Organizational climate and 
staffing have been also associated with needlestick injuries 
among the US nurses [4], and with adverse events in psy-
chiatric care in the US hospitals [5], whereas workplace 
environment, organizational characteristics, and ward 
specialty have been associated with needlestick and sharp 
injuries among South Korean nurses [6].
The objective of this study was to investigate whether 
workplace characteristics, which can be assessed using in-
expensive and readily available routinely collected data, 
are associated with an increased risk of occupational in-
juries and adverse events in an Italian teaching hospital. 
Identification of such characteristics, if successful, could 
support strategies and interventions directed towards 
healthier work environments and better patient care.
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for the potential confounding effect of the type of a hospi-
tal unit (administrative, services, medical, or surgical unit) 
on the association between the outcome and the hospital 
unit characteristics.
To account for the fact that adverse events involving pa-
tients could only occur in some hospital units and not in 
others, we built 5 (1 for each outcome) multilevel Poisson 
regression models restricted to the units the activities of 
which actually involve patients (thus, excluding all admin-
istrative units and services not open to patients), plus an 
additional model having the sum of all 5 outcomes as a de-
pendent variable (outcome 6).
Relative risk (RR) associated with each explanatory vari-
able, adjusted for the potential confounding effect of 
all the other variables, was obtained by exponentiating 
the Poisson regression coefficients. Precision of the es-
timates was expressed through the 95% confidence 
intervals (95% CI).
All the statistical analyses were performed with SAS ver-
sion 9.2 (SAS Institute Inc., Cary, NC, USA).

Ethics
An ethical approval was obtained from the Ethics Com-
mittee of Udine, Italy.

RESULTS
In 2012 and 2013, 3815 and 3820 workers, respectively  
were employed in the University Hospital of Udine. Over-
all, in 2012 they totalled 41 205 sick-leave days, 34 109.63 
overtime hours, and 53 medical visit requests; and 
in 2013 – 43 363 sick-leave days, 21 137.22 overtime hours, 
and 70 medical visit requests. The total number of events 
and the distribution of each are reported in Table 1.
We found that the frequency of each outcome in a unit 
increased proportionally to the increasing number of 
people employed in that unit. In fact, the number of em-
ployees was significantly correlated with injuries and inci-
dents involving biological hazards (ρ = 0.83, p < 0.0001), 

Resources and Administration Office, which abstracted 
data concerning the number of employees, stratified by 
sex; the overall number of sick-leave days; the overall 
number of overtime hours; the number of newly hired 
workers and the number of those who gave up work in 
each unit in the years 2012 and 2013. Information on 
paid vacation days was also provided, but there was 
too little variability in this item. In fact, all the hospital 
workers are requested to complete all the paid vacation 
days allowed for a given year within that year, otherwise 
there is a reduction in the target achievement bonus for 
the whole unit in which they are employed.

Statistical analysis
For each outcome variable measured at the hospital unit 
level, we calculated a mean, standard deviation, quartiles, 
minimum and maximum values. We calculated the Pear-
son’s correlation coefficients to assess whether the occur-
rence of each outcome is associated with the other out-
comes. P < 0.05 was considered as statistically significant.
For the whole population of hospital units, clustered with-
in the departments, we built a multilevel Poisson regres-
sion model to assess the association of the number of inju-
ries and incidents involving biological hazards in the unit 
(dependent variable) with the following explanatory varia-
bles: number of employees, proportion of female workers, 
average annual number of sick-leave days, average annual 
number of overtime hours, average annual number of visit 
requests per employee, and the ratio of new employees 
and workers who gave up work (> 1: increase in the staff 
size; 1: no change in the staff size despite new employees 
and work terminations; < 1: decrease in the staff size; or 
no personnel changes).
The logarithm of the number of employees in a unit was 
used as an offset variable in the Poisson regression. An 
exchangeable working correlation structure was speci-
fied in the model. Three dummy variables were also in-
cluded in the model as explanatory variables to adjust  
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events were also observed. On the other hand, the risk of 
adverse events and near-misses reported by the workers 
of other units increased in 2013. In the analyses restricted 
to the units open to patients, the increase in the propor-
tion of female employees was associated with significant or 
with of borderline significance reductions in the risk of all 
outcomes except for patient falls and medication errors. 
When all the hospital units were included in the analysis, 
the average annual number of sick-leave days was associ-
ated with a decrease in the risk of occupational injuries 
and incidents involving biological hazards. However, 
when considering only the units open to patients, it was 
no longer associated with any outcome. On the other 
hand, the average annual number of overtime hours in 
a unit was associated with a decrease in the risk of medi-
cation errors in the units open to patients. Visit requests 
were strongly associated with the risk of occupational in-
juries in the analysis including all the hospital units and 
with the risk of patient falls, and of other adverse events 

patient falls (ρ = 0.18, p = 0.0064); medication er-
rors (ρ = 0.28, p < 0.0001), other adverse events and  
near-misses reported by the workers of the unit where the 
events occurred (ρ = 0.68, p < 0.0001), and those repor-
ted by the workers of other units (ρ = 0.69, p < 0.0001). 
We also found significant correlations among the different 
outcomes, as shown in Table 2.
Table 3 presents the association of occupational injuries 
with the explanatory variables among all the hospital 
units. Table 4 illustrates the associations of outcomes 1–6 
with the explanatory variables among the hospital units 
open to patients.
The risk of occupational injuries and incidents involving 
biological hazards decreased in 2013, both in the analy-
sis including all the hospital units and in the analysis re-
stricted to the units open to patients, although when all 
the units were included in the analysis this result was only 
of borderline significance. Non-significant decreases in 
patient falls, in medication errors, and in the sum of all 

Table 1. Distribution of occupational injuries and incidents involving biological hazards, patient falls, medication errors, other 
errors and near-misses reported by the workers of the unit, and by the workers of other units in the University Hospital of Udine, 
Northeastern Italy (2012–2013)

Variable

Occupational injuries and incidents
total

events
[n]

M/unit±SD lower
quartile Me upper

quartile min.–max

Year 2012 (109 units)
occupational injuries and incidents involving biological hazards 365 3.3±6.5 0 1 4 0–52
patient falls 357 3.3±7.7 0 0 2 0–54
medication errors 188 1.7±4.0 0 0 1 0–26
other errors/near-misses, reported by the workers of the unit 337 3.1±5.5 0 1 4 0–42
other errors/near-misses, reported by the workers of other units 234 2.1±5.3 0 0 3 0–47

Year 2013 (106 units)
occupational injuries and incidents involving biological hazards 308 2.9±7.0 0 1 4 0–62
patient falls 391 3.7±8.3 0 0 3 0–54
medication errors 172 1.6±4.1 0 0 1 0–21
other errors/near-misses reported by the workers of the unit 235 2.2±3.9 0 0 4 0–30
other errors/near-misses reported by the workers of other units 323 3.0±6.7 0 0 4 0–42

M – mean; SD – standard deviation; Me – median; min. – minimal value; max – maximal value.
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different. In the analyses restricted to the units open to 
patients, surgical units had an increased risk of occupa-
tional injuries and incidents involving biological hazards 
as compared with the other units, whereas the risk of all 
the other events was not significantly different from that 

and near-misses reported by the workers of the unit, in 
the units open to patients.
Compared to the services, surgical and medical units 
had an increased risk of occupational injuries, whereas 
the administrative units did not prove to be significantly 

Table 2. Correlations between occupational injuries and incidents involving biological hazards, patient falls, medication errors, other 
errors and near-misses reported by the workers of the unit, and by the workers of other units in the University Hospital of Udine, 
Northeastern Italy (2012–2013)

Variable

Pearson’s correlation

occupational 
injuries and 

incidents involving 
biological hazards

patient  
falls

medication  
errors

other errors 
and near-misses 

reported by 
the workers of 

the unit

other errors 
and near-misses 

reported by 
the workers of 

other units
Occupational injuries and incidents 

involving biological hazards
1.00 0.25* 0.35* 0.70* 0.77*

Patient falls 1.00 0.36* 0.17* 0.21*
Medication errors 1.00 0.37* 0.28*
Other errors and near-misses reported 

by the workers of the unit
1.00 0.60*

Other errors and near-misses reported 
by the workers of other units

1.00

* p < 0.05.

Table 3. Poisson regression analysis (all the hospital units) of occupational injuries and incidents involving biological hazards in 
the University Hospital of Udine, Northeastern Italy, and characteristics of the hospital units (2012–2013)

Variable RR 95% CI p
Outcome 1: Occupational injuries and incidents involving biological hazards

year (2013 vs. 2012) 0.88 0.76–1.02 0.0906
female [% in unit] (continuous) 1.00 0.99–1.02 0.6021
average annual sick-leave days/worker in unit (continuous) 0.98 0.96–1.00 0.0165
average annual overtime h/worker in unit (continuous) 1.01 0.99–1.03 0.4344
average annual visit requests/worker in unit (continuous) 49.78 2.72–1 040.70 0.0126
new hiring > employment termination (vs. no hiring, no employment termination) 1.15 0.54–2.45 0.7202
new hiring < employment termination (vs. no hiring, no employment termination) 1.46 0.74–2.89 0.2771
new hiring = employment termination (vs. no hiring, no employment termination) 1.34 0.49–3.69 0.5673
medical unit (vs. services) 1.95 1.40–2.85 0.0001
surgical unit (vs. services) 2.64 1.83–4.02 < 0.0001
administrative unit (vs. services) 1.21 0.53–3.32 0.5534

RR – relative risk; CI – confidence interval.
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Table 4. Poisson regression analysis (the units open to patients) of injuries and adverse events/near-misses in the University Hospital 
of Udine, Northeastern Italy, and characteristics of the hospital units (2012–2013)

Variable RR 95% CI p
Outcome 1: Occupational injuries and incidents involving biological hazards

year (2013 vs. 2012) 0.80 0.69–0.92 0.0021
female [% in unit] (continuous) 0.99 0.98–0.99 < 0.0001
average annual sick-leave days/worker in unit (continuous) 0.99 0.97–1.01 0.4626
average annual overtime h/worker in unit (continuous) 1.01 0.99–1.03 0.3558
average annual visit requests/worker in unit (continuous) 1.26 0.12–13.07 0.8445
new hiring > employment termination (vs. no hiring, no employment termination) 0.87 0.49–1.57 0.6509
new hiring < employment termination (vs. no hiring, no employment termination) 0.83 0.50–1.38 0.4624
new hiring = employment termination (vs. no hiring, no employment termination) 0.81 0.39–1.69 0.5825
surgical unit (vs. non-surgical) 1.51 1.00–2.29 0.0519

Outcome 2: Patient falls
year (2013 vs. 2012) 0.77 0.53–1.12 0.6596
female [% in unit] (continuous) 1.00 0.99–1.02 0.6460
average annual sick-leave days/worker in unit (continuous) 1.02 0.99–1.05 0.2988
average annual overtime h/worker in unit (continuous) 0.97 0.93–1.00 0.1151
average annual visit requests/worker in unit (continuous) 593.83 20.68–17 049.63 0.0002
new hiring > employment termination (vs. no hiring, no employment termination) 1.32 0.73–2.42 0.3598
new hiring < employment termination (vs. no hiring, no employment termination) 0.48 0.21–1.07 0.0734
new hiring = employment termination (vs. no hiring, no employment termination) 0.54 0.19–1.52 0.2442
surgical unit (vs. non-surgical) 0.66 0.35–1.23 0.1862

Outcome 3: Medication errors
year (2013 vs. 2012) 0.55 0.26–1.18 0.1231
female [% in unit] (continuous) 0.99 0.98–1.01 0.4225
average annual sick-leave days/worker in unit (continuous) 0.98 0.97–0.99 0.6674
average annual overtime h/worker in unit (continuous) 0.92 0.86–0.98 0.0072
average annual visit requests/worker in unit (continuous) 0.03 0.00–10.44 0.2386
new hiring > employment termination (vs. no hiring, no employment termination) 1.28 0.41–3.98 0.6701
new hiring < employment termination (vs. no hiring, no employment termination) 0.49 0.19–1.27 0.1416
new hiring = employment termination (vs. no hiring, no employment termination) 0.41 0.15–1.12 0.0828
surgical unit (vs. non-surgical) 1.90 0.91–3.97 0.0860

Outcome 4: Other adverse events and near-misses reported by the workers of the unit
year (2013 vs. 2012) 0.66 0.48–0.91 0.0119
female [% in unit] (continuous) 0.99 0.97–1.01 0.1989
average annual sick-leave days/worker in unit (continuous) 1.01 0.94–1.08 0.8449
average annual overtime h/worker in unit (continuous) 0.98 0.95–1.02 0.3698
average annual visit requests/worker in unit (continuous) 41.32 7.37–231.53 < 0.0001
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in the clinical units, was significantly reduced as compared 
to the previous year. However, the change in the risk of 
patient falls and medication errors, although strong, was 
not statistically significant.

DISCUSSION
This analysis identified some macroscopic characteristics 
of the units associated with an increased risk of occupa-
tional injuries and adverse events in an Italian teaching 

in the other units. Compared to the units where no per-
sonnel changes took place in a given year, no significant 
differences in the risk of injuries and adverse events were 
reported in the units where new personnel was hired 
and/or workers stopped working, except for a significant 
increase in adverse events and near-misses reported by 
the workers of other units.
In 2013, the risk of injuries in the analysis, including all 
the hospital units and the risk of the sum of all outcomes 

Variable RR 95% CI p
Outcome 4: Other adverse events and near-misses reported by the workers of the unit – cont.

new hiring > employment termination (vs. no hiring, no employment termination) 0.93 0.38–2.30 0.8789
new hiring < employment termination (vs. no hiring, no employment termination) 1.13 0.57–2.25 0.7167
new hiring = employment termination (vs. no hiring, no employment termination) 1.04 0.50–2.19 0.9077
surgical unit (vs. non-surgical) 0.86 0.57–1.29 0.4620

Outcome 5: Other adverse events and near-misses reported by the workers of other units
year (2013 vs. 2012) 1.44 0.97–2.14 0.0695
female [% in unit] (continuous) 0.97 0.96–0.98 < 0.0001
average annual sick-leave days/worker in unit (continuous) 1.02 0.96–1.08 0.5085
average annual overtime h/worker in unit (continuous) 0.97 0.94–1.00 0.0656
average annual visit requests/worker in unit (continuous) 7.08 0.27–186.08 0.2457
new hiring > employment termination (vs. no hiring, no employment termination) 1.71 1.03–2.83 0.0379
new hiring < employment termination (vs. no hiring, no employment termination) 2.20 1.09–4.46 0.0280
new hiring = employment termination (vs. no hiring, no employment termination) 1.84 1.00–3.35 0.0481
surgical unit (vs. non-surgical) 0.88 0.54–1.44 0.6045

Outcome 6: Sum of all outcomes 1–5
year (2013 vs. 2012) 0.81 0.69–0.96 0.0125
female [% in unit] (continuous) 0.98 0.97–1.00 0.0047
average annual sick-leave days/worker in unit (continuous) 1.01 0.99–1.03 0.3717
average annual overtime h/worker in unit (continuous) 0.98 0.96–1.00 0.0398
average annual visit requests/worker in unit (continuous) 24.71 3.88–157.20 0.0007
new hiring > employment termination (vs. no hiring, no employment termination) 1.38 0.67–2.85 0.3849
new hiring < employment termination (vs. no hiring, no employment termination) 0.98 0.55–1.77 0.9553
new hiring = employment termination (vs. no hiring, no employment termination) 0.92 0.41–2.05 0.8420
surgical unit (vs. non-surgical) 0.98 0.41–2.05 0.8832

Abbreviations as in Table 3.

Table 4. Poisson regression analysis (the units open to patients) of injuries and adverse events/near-misses in the University Hospital 
of Udine, Northeastern Italy, and characteristics of the hospital units (2012–2013) – cont.
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changes had increased risks of adverse events reported by 
the workers of other units, even in the case of an increase 
in the staff size.
Errors such as procedural irregularities, patient identifica-
tion, incomplete documentation etc. are most evident to 
workers of other units when patients, materials or docu-
ments are exchanged between the units. It is possible that 
the newly hired workers either make mistakes when they 
are not sufficiently familiar with the procedures or dis-
rupt the pre-existing equilibrium making other workers 
err. Thus, it is crucial that enough training is provided to 
the newly hired employees and that, despite the urgency 
to have the new workers operative, they need to have time 
to practice.
When taking all the hospital units into consideration, 
the average number of sick-leave days in a unit was in-
versely associated with the injuries. This finding cannot be 
completely explained by the fact that workers have no op-
portunity to suffer from occupational injuries during sick-
leave, since only 5% of the annual worktime was lost due 
to sick-leave in our hospital. On the other hand, assuming 
that the likelihood of being sick in a year is similar for em-
ployees of all hospital units, it is possible that some units 
have fewer sick-leave days because of greater pressure and 
more presenteeism (i.e., sick employees being present at 
work) [11]. This phenomenon, which has been significant-
ly associated with different components of psychosocial 
stress [12], may also lead to decreased productivity and 
ineffective presence in the workplace [11].
The European Working Time Directive requires a maxi-
mum working week of 48 h and establishes rest peri-
ods [13]. A recent systematic review has shown that long 
working hours (> 48 h/week) could increase the risk of 
percutaneous injuries and road traffic accidents among 
physicians, but could neither assess a dose-response rela-
tion nor determine a threshold of extra hours [14].
Surprisingly, in our study, increasing overtime hours was 
inversely associated with the risk of medication errors 

hospital. In general, the clinical units had an increased risk 
of occupational injuries and incidents involving biological 
hazards than the services and administrative units. This is 
not surprising, taking into account the higher number of 
mechanical actions performed by employees working with 
patients, which, in turn, determines a greater opportunity 
to be injured. In particular, the surgical wards had a high-
er risk than the other units open to patients. In addition, 
the surgical units had an increased risk of medication er-
rors as compared with the non-surgical ones.
A recent systematic review of medication administration 
errors in hospitals has shown that slips and lapses are com-
mon unsafe acts, but a variety of factors regarding local 
workplace, such as inadequate communication, medicine 
storage, perceived workload, staff health status, and pa-
tient factors, were also commonly reported [8]. Given 
the level of information available, we cannot identify spe-
cific factors favouring medication errors in surgical wards 
in our organization. However, our research indicates that 
structured approaches to the issue of medication errors 
in the University Hospital of Udine should give particular 
attention to surgical patients.
We found that the proportion of female employees in 
a clinical unit was associated with a reduced frequency 
of occupational injuries in that unit. It is possible that fema-
le hospital workers are more safety compliant than males, 
as suggested by an Egyptian study conducted among 
surgeons [9].
The balance between new employees and work termina-
tions did not significantly affect the risk of most of the out-
comes of interest, indicating that the hospital units are 
rather robust to variations in the staff size. A Canadian 
study has shown that younger age and shorter tenure did 
not increase the overall risk of occupational injuries in 
the healthcare sector; the young and newly hired employ-
ees turned to have an increased risk of cuts and punctures 
but a lower risk of musculoskeletal injuries [10]. How-
ever, in our context, the units characterized by personnel 
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environment). Most intrinsic factors consistently emerge 
in the literature [15], whereas the role of extrinsic fac-
tors, especially of the non-physical ones, is less clear [16]. 
The results of our study, which investigated hospital unit 
characteristics but lacks any information on the charac-
teristics of the patients, are likely to be confounded by 
the unmeasured patient-related factors. Nonetheless, the 
number of patient falls was moderately correlated with 
the number of all the other adverse events, indicating that, 
to some extent, falls may be influenced by the same work-
place characteristics that affect the other outcomes.
Another possible limitation of this study is that the num-
ber of events resulting from incidents reporting is affected 
by the inclination of professionals to report hazardous 
situations and by the safety culture in the units. However, 
the fact that the number of events reported in the Uni-
versity Hospital of Udine is quite stable in time and very 
high, as compared with other Italian systems [17], makes 
us confident that the incident reporting system constitu-
tes a valid source of information.
Results of this research must be also interpreted in 
the light of the ecological nature of the study. This means 
that we cannot assume that any of the associations between 
the outcomes and work-related factors holds for individu-
als. For example, despite the fact that the injuries were less 
likely in the units with a greater number of sick-leave days, 
it could be that, within the units, workers with more sick-
leave days were those who actually suffered the injuries.
This study only considered a limited number of factors 
potentially affecting the occurrence of adverse events in 
a hospital setting. As an example, despite the presence 
of evidence of an effect of work shifts on injuries [18,19] 
in our hospital there were many different work schedules 
and thus, the shifts were difficult to summarize in a unit-
level variable. Thus, residual confounding due to the un-
measured factors is possible.
Finally, this study was conducted in a single hospital. Al-
though it might be appropriate to generalize these results 

and adverse events/near-misses reported by the work-
ers of other units. However, it is important to note that 
on average, each worker totalled < 10 overtime h/year 
(< 3 min/day). We can hypothesize that such very lim-
ited extra-work, which was very unlikely to have impact 
on the workers’ levels of fatigue, allowed to perform some 
tasks with adequate accuracy. In particular, medical pre-
scription and therapy administration, and time-consuming 
but important “bureaucratic” tasks (such as forms fill-
ing and documentation completion, where errors can be 
also detected by the workers of other units) might benefit 
the most from such extra-work.
Despite the imprecision of the estimates, the number 
of medical visits requested by the workers earlier than 
the scheduled date resulted strongly from and were asso-
ciated with an increased risk of injuries and biological risk 
incidents in the analysis involving all the hospital units, 
and of falls and adverse events/near-misses in the analysis 
restricted to the units open to patients. Requests of antici-
pated medical examinations are rare, however, when they 
happen, we consider it sensible to obtain more informa-
tion on the working environment in the units concerned.
The appearing decreasing trend in the risk of adverse out-
comes from 2012 to 2013 seems to indicate that the mea-
sures that were already in place in the University Hospital 
of Udine were effective in controlling the phenomenon. 
However, the decrease in patient falls and medication 
errors was not statistically significant, and we cannot ex-
clude that this result is due to chance alone. Continuous 
monitoring of temporal trend of each type of outcome 
is important to assess the effectiveness of preventive 
initiatives.
Interpretation of the results regarding patients falls de-
serves particular caution. In fact, risk factors for falls 
among hospitalized patients can be both intrinsic (i.e., per-
sonal factors, such as balance, medications, cognitive 
impairment, incontinence, blood pressure, nutritional 
status, etc.) and extrinsic (i.e., depending on a hospital 
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Saf. 2013;36:1045–67, http://dx.doi.org/10.1007/s40264-013-
0090-2.

9. Mortada EM, Zalat MM. Assessment of compliance to stan-
dard precautions among surgeons in Zagazig University 
Hospitals, Egypt, using the Health Belief Model. J Arab Soc 
Med Res. 2014;9:6–14.

10. Siow S, Ngan K, Yu S, Guzman J. Targeting prevention pro-
grams for young and new healthcare workers: What is the as-
sociation of age and job tenure with occupational injury in 
healthcare? Am J Ind Med. 2011;54:32–9, http://dx.doi.
org/10.1002/ajim.20914.

11. Zakrzewska K. [Presenteeism – Unhealthy extra presence 
in the workplace]. Przegl Epidemiol. 2014;68:77–80. Polish.

12. Klein J. [Presenteeism, absenteeism and psychosocial stress 
at work among German clinicians in surgery]. Gesundheits-
wesen. 2013;75:e139–48, http://dx.doi.org/10.1055/s-0032-13 
31720. German.

13. Directive 2003/88/EC of the European Parliament and of 
the Council of 4 November 2003 concerning certain aspects 
of the organisation of working time. Off J Eur Union 299, 
18.11.2003, p. 9–19 (Nov 18 2003).

14. Rodriguez-Jareño MC, Demou E, Vargas-Prada S, Sana-
ti KA, Skerjanc A, Reis PG, et al. European Working Time Di-
rective and doctors’ health: A systematic review of the avail-
able epidemiological evidence. BMJ Open. 2014;4:e004916, 
http://dx.doi.org/10.1136/bmjopen-2014-004916.

15. Oliver D, Daly F, Martin FC, McMurdo ME. Risk factors 
and risk assessment tools for falls in hospital in-patients: 
A systematic review. Age Ageing. 2004;33:122–30, http://
dx.doi.org/10.1093/ageing/afh017.

to hospitals that are similar to ours, in terms of size and 
cultural context, our findings may not apply to smaller hos-
pitals or in different health systems.

CONCLUSIONS
Aggregated data were easy to obtain and provided valu-
able information for approaching the issue of injuries, ad-
verse events, and work-related factors.  Ad hoc data collec-
tion among the hospital employees and individual analysis 
warrant better knowledge of the problem and implemen-
tation of targeted preventive actions.

REFERENCES

1. European Agency for Safety and Health at Work. Calculating 
the cost of work-related stress and psychosocial risks. Euro-
pean risk observatory. Literature review. Luxembourg: Office 
for Official Publications of the European Communities; 2014.

2. European Agency for Safety and Health at Work. Research 
on work-related stress. Luxembourg: Office for Official Publi-
cations of the European Communities; 2000.

3. Agnew C, Flin R, Mearns K. Patient safety climate and 
worker safety behaviours in acute hospitals in Scotland. 
J Saf Res. 2013;45:95–101, http://dx.doi.org/10.1016/j.jsr. 
2013.01.008.

4. Clarke SP, Rockett JL, Sloane DM, Aiken LH. Organiza-
tional climate, staffing, and safety equipment as predictors 
of needlestick injuries and near-misses in hospital nurses. 
Am J Infect Control. 2002;30:207–16, http://dx.doi.org/10. 
1067/mic.2002.123392.

5. Hanrahan NP, Kumar A, Aiken LH. Adverse events associ-
ated with organizational factors of general hospital inpa-
tient psychiatric care environments. Psychiatr Serv. 2010;61: 
569–74, http://dx.doi.org/10.1176/ps.2010.61.6.569.

6. Cho E, Lee H, Choi M, Park SH, Yoo IY, Aiken LH. Factors 
associated with needlestick and sharp injuries among hospi-
tal nurses: A cross-sectional questionnaire survey. Int J Nurs 
Stud. 2013;50:1025–32, http://dx.doi.org/10.1016/j.ijnurstu. 
2012.07.009.

http://dx.doi.org/10.1007/s40264-013-0090-2
http://dx.doi.org/10.1007/s40264-013-0090-2
http://dx.doi.org/10.1002/ajim.20914
http://dx.doi.org/10.1002/ajim.20914
http://dx.doi.org/10.1055/s-0032-1331720
http://dx.doi.org/10.1055/s-0032-1331720
http://dx.doi.org/10.1136/bmjopen-2014-004916
http://dx.doi.org/10.1093/ageing/afh017
http://dx.doi.org/10.1093/ageing/afh017
http://dx.doi.org/10.1016/j.jsr.2013.01.008
http://dx.doi.org/10.1016/j.jsr.2013.01.008
http://dx.doi.org/10.1067/mic.2002.123392
http://dx.doi.org/10.1067/mic.2002.123392
http://dx.doi.org/10.1176/ps.2010.61.6.569
http://dx.doi.org/10.1016/j.ijnurstu.2012.07.009
http://dx.doi.org/10.1016/j.ijnurstu.2012.07.009


INJURIES AND ADVERSE EVENTS IN AN ITALIAN HOSPITAL        O R I G I N A L  P A P E R

IJOMEH 2016;29(1) 159

18. Wagstaff AS, Sigstad Lie JA. Shift and night work and long 
working hours – A systematic review of safety implications. 
Scand J Work Environ Health. 2011;37:173–85, http://dx.doi.
org/10.5271/sjweh.3146.

19. Suzuki K, Ohida T, Kaneita Y, Yokoyama E, Miyake T, 
Harano S, et al. Mental health status, shift work, and oc-
cupational accidents among hospital nurses in Japan.  
J Occup Health. 2004;46:448–54, http://dx.doi.org/10.1539/
joh.46.448.

16. Hignett S, Sands G, Griffiths P. Exploring the contribu-
tory factors for un-witnessed in-patient falls from the Na-
tional Reporting and Learning System database. Age Age-
ing. 2011;40:135–8, http://dx.doi.org/10.1093/ageing/afq149.

17. Mall S, Rodella S, editors. [Incident reporting in Emilia Ro-
magna: State of the art and future developments. Dossier 
231] [Internet]. Bologna: Agenzia sanitaria e sociale regio-
nale; 2012 [cited 2014 Sep 17]. Available from http://asr.
regione.emilia-romagna.it/wcm/asr/collana_dossier/doss231.
htm. Italian.

This work is available in Open Access model and licensed under a Creative Commons Attribution-NonCommercial 3.0 Poland License – http://creativecommons.org/
licenses/by-nc/3.0/pl/deed.en.

http://dx.doi.org/10.5271/sjweh.3146
http://dx.doi.org/10.5271/sjweh.3146
http://dx.doi.org/10.1539/joh.46.448
http://dx.doi.org/10.1539/joh.46.448
http://dx.doi.org/10.1093/ageing/afq149
http://asr.regione.emilia-romagna.it/wcm/asr/collana_dossier/doss231.htm
http://asr.regione.emilia-romagna.it/wcm/asr/collana_dossier/doss231.htm
http://asr.regione.emilia-romagna.it/wcm/asr/collana_dossier/doss231.htm
http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en
http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en

