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Abstract The objective of the study is to analyze the

variation of adverse events (AEs) according to the different

structure of hospitals. The study is a multicenter, retro-

spective study. It involves 4 teaching hospitals (THs) and

32 community hospitals, distributed in 12 local trusts

(LTs), of the Tuscany Regional Healthcare Service (RHS).

A random sample of the clinical records of patients

admitted in LTs and THs in 2008 was selected from the

database of the hospital discharge records of the centers.

Among 11,293 clinical records included, a total of 354

adverse events were identified. There was a significant

higher incidence of AEs in the male and elderly

([65 years) population, and the incidence of AEs was

more relevant in the THs (5.3, 95% CI 4.7–6.1) than in the

LTs (1.8, 95% CI 1.5–2.2). AEs related to falls were sig-

nificantly more preventable in THs (OR 19.22, 95% CI

2.45–151.02), while in LTs, AEs related to infections were

the most preventable (OR 6.22, 95% CI 1.35–28.67).

Concerning the consequence of AE, death is significantly

more probable for AEs related to unexpected cardiac arrest

in LTs, while disability and prolongation of the stay are

significantly more probable consequences associated with

re-admission in THs, and to transfer to ICU or HDU in

LTs. Re-interventions, surgical complications and falls are

the factors more correlated with AEs. In conclusion, the

study shows a higher risk of incurring adverse events for

the THs compared to the LTs, presumably connected with

a major complexity of the clinical cases. Furthermore, the

preventability of AEs is higher in the LTs (56.1 vs 42.2%),

and this might be associated with lower expertise in

managing complications in these settings. Concerning

specialties, there are no significant differences in AEs

distribution.

Keywords Adverse events � Clinical settings � Patient
safety � Clinical risk � Retrospective record review

Background

The investigation of adverse events (AEs) and the related

activities for preventing risks and applying safer solutions

can significantly contribute to the reduction of the inci-

dence of patient harm and promotes safer health care

[1–10]. In Italy, the rate of AEs is comparable with other

countries, with an incidence of 5.2% and a preventability of

56.7% [11].

Organizational characteristics seem to have an important

role in the incidence of AEs. In a study carried out in a

large Italian hospital [12], the incidence of AEs is

demonstrated to be associated with length of stay, type of

admission and unit of discharge independently of

comorbidity.

For the importance of organizational matters in epi-

demiology of AEs, some studies attempt to correlate the

patient safety indicators or the outcomes of the health-care

system with the characteristics of the hospitals.
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Thomas and colleagues [13] find that the quality of

inpatient medical care varies by type of hospital ownership:

patients in minor or non-teaching government hospitals are

more likely to suffer several types of preventable AEs

when compared with patients admitted in nonprofit or

major teaching ones.

It has also been shown that the process of care is better

in teaching hospitals than in non-teaching ones [14].

However other studies have failed to show a consistent

association between the structural characteristics of hos-

pitals and patient safety [15–17].

Therefore, we performed a retrospective study to

investigate the association between incidence, pre-

ventability and consequences of AEs and the structure of

public hospitals in the Tuscany Regional Healthcare Ser-

vice, characterized by homogeneous political and socioe-

conomic context.

Methods

Study design and settings

The study is a multicenter, retrospective study. It involves

4 teaching hospitals (THs) and 32 community hospitals

(rural or urban) of the Tuscany Regional Healthcare

Service.

The hospitals are managed by 16 trusts: the 4 teaching

hospitals belong each to a specific trust, and the 32 com-

munity hospitals are distributed in 12 local trusts (LTs),

which are also in charge of the primary care services within

their own district. The community hospitals provide gen-

eral services without high specializations (e.g., cardiac

surgery, transplants, neurosurgery).

The objective of the study is to analyze the incidence,

preventability and consequences of AEs in hospitals char-

acterized by different complexity (LTs being less complex

than THs).

A random sample of the clinical records of patients

admitted to LTs and THs in 2008 was selected from the

database of the hospital discharge records of the centers

[18, 19]. Data of inpatients of any age admitted for more

than 24 h in the hospitals were included. In-hospital

admissions coded as ‘‘one-day surgery’’ or ‘‘one-day hos-

pital’’ were excluded.

The method used for analysis consisted of a two-stage

retrospective record review (Review Form 1—RF1 and

Review Form 2—RF2) of the representative random sam-

ple. Clinical records were analyzed with the review tools

elaborated by Charles Vincent and colleagues [20]. The

method is based on a double stage process.

The first stage of the review process (form RF1)

includes the analysis of the representative random sample,

10% of which was double-blindly analyzed. To identify

adverse events or complications, we included any records

in which at least one of the predefined screening criteria

was present.

Records that screened positive were then reviewed in the

second stage of the review process (RF2) to identify only

adverse events.

The RF2 consisted of the double-blinded review of all

selected clinical records with a form addressed to analyze

the presence of possible adverse events and their analysis

with the Charles Vincent Model [ibidem]; disagreements in

terms of identification of an AE, by the two reviewers,

were solved by expert opinion (the clinical risk manager of

that hospital). The screening criteria for RF1 and the stages

of the analysis for RF2 are described in Box 1.

Adverse events are defined as an unintended and unex-

pected incident, included in the case record and caused by

health-care management rather than a patient’s baseline

illness, which results in an injury, disability, extended

hospital stay or death [1].

The reviewers for each center were selected according to

the profile suggested in previous studies, to control possible

bias. For the RF1, seven medical doctors, a nurse, a

pharmacist and a biologist with competencies in clinical

risk management and analysis of patient records were

selected. For the RF2, the reviewers were all physicians.

The reviewers were trained with a specific 2-day program.

A concordance evaluation among reviewers was calcu-

lated by comparing their opinion on RF1 (in the 10% of

cases double-blindly analyzed) and RF2 for each evaluated

clinical record.

The reviewers assessed the contributory factors, the

preventability and the consequences (i.e., disability, pro-

longation of the stay and death) of each adverse event. The

concordance among reviewers was elaborated centrally by

the authors of the study.

Sample size

On the basis of the results of other international studies

(incidence of AE 8–12%), the dimension of the study is

defined according to an estimate of incidence rate (P0) that

varies between the 5 and 10%. The precision of the

requested estimation varies between 1 and 3%, taking into

account that the percentage of clinical records passed to the

second stage of review is supposed to be around 20%.

Assuming a confidence interval of 95% for P0, of a scale

of d = 0.01, where P0 is assumed to be equal to 0.05, the

final sample dimension was identified in 11,409 clinical

records.

Thus, for each center, the number of clinical records to

be analyzed is 576, except for the two major teaching

hospitals (TH A and TH C) which is 1800, as they also
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participated in the national study [11]. Since 10% of the

clinical records were not considered because of the lack of

basic information, the two major teaching hospitals selec-

ted 200 additional clinical records, while the other centers

selected 50 additional clinical records. Through the defi-

nition of a list of casual numbers, a sample of 12,764

patient records was selected. An estimation of the risk can

be defined by weighing the percentage of AE of each center

with their volume of discharges. The number of the

included records looked adequate considering the time

necessary for the double review, the available financial

resources and the organizational/logistics constraints. The

dimension of this study is also consistent with the inter-

national studies cited in the review by de Vries et al. [21].

Due to the high variability of the estimation of the

incidence of AE, an evaluation of the power of the study

was calculated ex post, starting from the level of precision

defined in the calculation of the interval of confidence of

95% [22]. A base of 11,409 records allowed an investi-

gation with a power major of 90% with differences

between the proportion under null hypothesis (P0 = 0.05)

and the one with alternative hypothesis (P1) of 1.5%, that

is, between 0.0425 and 0.0575.

Statistical analysis

Clinical records included in the two review phases of the

study are described using frequency tables. Qualitative

variables such as the type of hospital, gender and RF1 and

RF2 criteria are described using absolute and relative

frequencies (percentage). Quantitative variables such as

age are described with mean and standard deviation.

The rate of adverse events was calculated by dividing

the number of records with adverse events identified in the

RF2 phase by the total number of records reviewed in the

RF1 phase. The rate of AEs and relative IC 95% (exact

confidence interval for binomial variables) were calculated

for all hospitals included in the study.

A multivariate analysis on difference in rate of AE

between type of hospital (local vs teaching hospitals)

adjusted for gender and age was evaluated by performing

Poisson regression models. Crude and adjusted incidence

rate ratio (IRR) and relative 95% confidence intervals were

reported.

The characteristics of adverse events are described in the

frequency tables. Appropriate statistical tests were used to

evaluate the eventual statistical difference between the

local and teaching hospitals. p values less than 0.05 were

considered to be statistically significant.

The association between preventability and conse-

quences of AEs and the RF1 screening criteria were eval-

uated using multivariate logistic regression models (OR

and 95% IC). Separate models (stratified analysis) were

estimated for local and teaching hospitals. Gender and age

variables were included in the models.

The intra-center level of concordance was evaluated by

the percentage of agreement between the two reviewers in

both phases of the review process. All analysis was gen-

erated with STATA software, version 11 (STATA Corp,

College Station, TX, USA).

Box 1 Description of Review Form 1 (RF1) and Review Form 2 (rf2) as review tools

Screening criteria for Review Form 1 Re-admission

Hospital-acquired infection

Fall re-intervention

Allergic reaction

Surgical complications

Transfer to intensive care unit or high care unit

Transfer to another hospital

Unexpected death

Unexpected cardiac arrest

Neurological deficits

Obstetric complications

Other events that could represent adverse events or complications

Stages of the analysis for Review Form 2 Patient information and background to adverse event

The injury and its effects (consequences such as prolongation of the stay, disability and death)

Period of hospitalization during which the adverse event occurred

Principal problem related to ward care (including errors in clinical management)

Principal problems in the process of care

Causative/contributory factors and preventability of adverse events
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Results

Among the original random sample of 11,409 clinical

records, 116 were discarded because of incomplete data. Of

the remaining 11293, 1039 clinical records were positive

according to the screening criteria. A total of 354 cases of

patients who sustained adverse events were identified and

analyzed in RF2. Some patients incurred more than one

adverse event, so that the adverse events were in total 423

(see Fig. 1).

As shown in Tables 1 and 2, among the 11,293

patients included in the analysis, 45.9% were male and

the median age was 52.3 years. Table 1 shows a similar

number of hospitalizations for males and females,

although there is a greater number of males selected for

RF1 and adverse events. The diagnosis-related group

(DRG) weight almost doubled for the cases with adverse

events.

The incidence of AEs is higher in the THs (5.3, 95% CI

4.7–6.1) than in the LTs (1.8, 95% CI 1.5–2.2) and in

medical units (40.7%) (see Fig. 2; Tables 3, 4). This dif-

ference is connected with a higher DRG weight in THs

with the exception of the pediatric teaching hospital (TH2)

characterized by a lower complexity of cases.

There was a significant higher incidence of AEs in males

and in the elderly population (age [60 years), AE 4.8

(4.0–5.7); gender male 4.5 (3.9–5.1) vs female 3.1

(2.7–3.5) as well as the DRG.

As shown in Table 4, there was a significant higher

number of preventable AEs in LTs compared to THs (56.3

vs 46.5%; p value \0.01), considering the items on the

scale from certain to a bit likely. Also, death as a

Fig. 1 Flowchart of the procedure for clinical record selection by

Review Form 1 (RF1) and Review Form 2 (RF2)

Table 1 Distribution of hospital admission in 2008, Review Form 1 and Review Form 2 records and patients with adverse events based on age,

gender and DRG (diagnosis-related group)

Hospital Hospital admission 2008 Review Form 1 clinical records Patients suffering from AEs

N Mean agea (years) ? SD % males DRGb N Age % males DRG weight N Age % males DRG

Teaching Hospitals

TH1 54,211 54.93 48.6 1.64 1.512 55.1 46.6 1.62 104 61.0 53.8 2.2

TH2 6087 5.87 60.6 1.48 588 5.6 60.0 1.34 4 6.0 75.0 1.4

TH3 45,161 53.43 45.8 1.68 1.521 53.2 44.6 1.68 83 60.7 55.4 3.9

TH4 27,011 50.88 49.8 1.55 606 50.8 51.5 1.55 35 57.5 57.1 3.1

Total 132,470 51.34 48.0 1.63 4.227 47.9 48.0 1.59 146 59.40 55.0 2.93

Local trust

LT1 24,889 55.45 46.6 1.27 586 57.0 43.1 1.21 20 71.3 55.0 1.9

LT2 22,497 57.72 46.1 1.26 592 60.5 47.0 1.29 7 69.3 28.6 1.0

LT3 27,532 55.81 44.8 1.24 583 61.7 49.7 1.33 7 71.1 57.1 2.9

LT4 25,444 53.04 42.1 1.19 584 50.9 39.6 1.21 6 55.2 83.3 1.5

LT5 16,018 54.16 45.7 1.23 600 54.4 45.7 1.23 7 68.0 33.3 1.8

LT6 33,862 56.67 45.0 1.27 599 57.1 43.2 1.23 11 69.5 18.2 1.5

LT7 15,536 53.52 42.4 1.14 579 53.1 45.9 1.11 3 79.3 66.7 2.2

LT8 37,162 55.71 48.8 1.33 579 55.4 46.1 1.28 30 62.7 53.3 1.8

LT9 21,368 57.81 47.3 1.38 580 58.5 46.9 1.28 9 73.3 44.4 2.9

LT10 60,834 57.42 41.6 1.29 579 56.2 40.4 1.12 3 46.7 66.7 1.7

LT11 19,608 52.75 42.1 1.19 625 50.8 43.2 1.18 15 64.1 28.6 3.3

LT12 18,093 52.34 43.9 1.39 580 51.8 40.8 1.37 10 68.0 40.0 1.4

Total 322,866 55.2 44.7 1.26 7.066 55.6 44.6 1.23 208 66.54 47.9 1.99

a Mean of age in years
b Diagnosis-related group
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consequence of AE was found more in the LTs than in THs

(14.9 vs 7.6%; p value = 0.020). Except for the charac-

teristics of the patients, all the contributory factors seemed

to influence in different ways the incidence of AEs in the

two types of hospitals. The contributory factors are error-

producing conditions and organizational factors affecting

the clinical practice [18]. The organization has a major

impact on the THs compared to the LTs (65.4 vs 50.0%,

p = 0.03), while individual factors (46.9 vs 32.1%,

p = 0.03), characteristics of the workplace (22.7 vs 9.3%,

p = 0.006) and management affect the LHs more (30.3 vs

15.0%, p = 0.007).

Tables 5 and 6 describe the relationship between the

RF1 screening criteria and the characteristics of the AEs in

terms of preventability and consequences. Falls, re-inter-

ventions and surgical complications have a significant

Table 2 Percentage of records

with adverse event and

confidence interval (95%)

Record of AEs, N = 354

Review Form 2 clinical records Number of EA Rate (%) 95% confidence interval

Hospital

Teaching hospitals

TH1 588 104 6.9 5.6–8.2

TH2 606 4 0.7 0–1.3

TH3 1521 83 5.5 4.3–6.6

TH4 1512 35 5.8 3.9–7.6

Local trust

LT1 586 20 3.4 1.9–4.9

LT2 592 7 1.2 0.3–2.1

LT3 583 7 1.2 0.3–2.1

LT4 584 6 1.0 0.2–1.8

LT5 600 7 1.2 0.3–2

LT6 599 11 1.8 0.8–2.9

LT7 579 3 0.5 0–1.1

LT8 579 30 5.2 3.4–7

LT9 580 9 1.6 0.5–2.6

LT10 579 3 0.5 0–1.1

LT11 625 15 2.4 1.2–3.6

LT12 580 10 1.7 0.7–2.8

Fig. 2 Territorial variability of

the rate of adverse events and

confidence interval (95%)
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higher probability to be related to an AE than other criteria

of RF1.

Death is significantly more probable for RF1 criteria

related to unexpected cardiac arrest [OR 73.29

(21.99–244.28) LTs, and OR 22.61 (6.65–76.83) THs].

Disability and prolongation of the stay are significantly

more probable consequences associated with re-admission

in THs (OR 3.3 disability and OR 2.93 prolongation) and to

transfer to ICU or HDU in LTs (OR 3.29 disability and OR

4.33 prolongation).

Moreover, falls seem to be more preventable in THs

(OR 19.22, 95%, CI 2.45–151.02), while infections are the

most preventable ones in LTs (OR 6.22, 95%, CI

1.35–28.67) though the data are not statistically significant.

Concerning the consequence of the AE in LTs, death was

significantly a more probable consequence associate with

unexpected cardiac arrest, while disability and prolonga-

tion of the stay are significantly more probable conse-

quences associated with re-admission in THs and to

transfer to ICU or HDU in LTs.

Table 3 Crude and adjusted incidence rate ratio of AEs. Poisson

univariate and multivariate estimation of incidence rate ratio and 95%

confidence interval

Univariate analysis Multivariate analysis

Incidence rate ratio (95%

confidence interval)

Incidence rate ratio (95%

confidence interval)

Gender

Female Ref. Ref.

Male 1.46 (1.20–1.77) 1.36 (3.28–4.97)

Age class

\20 Ref. Ref.

20–40 1.64 (0.87–3.11) 2.67 (1.41–5.07)

40–60 3.40 (1.88–6.15) *4.70 (2.60–8.50)

60–80 *4.14 (2.35–7.27) *6.06 (3.44–10.66)

[80 *4.15 (2.33–7.36) *7.46 (4.19–13.31)

Hospital

Local Ref. Ref.

Teaching *3.54 (2.89–4.35) *4.04 (3.28–4.97)

Statistical significance p value\0.0; * statistical significant values

Table 4 Consequence, Specialties, preventability and contributory factors of detected record of AEs stratified by kind of hospitals

Total AEs (N = 354) AEs in LTs (N = 208) AE in THs (N = 146) p value$

N (%) N (%) n (%)

Characteristics of AEs records

Consequences of prolongation 280 (73.9) 72 (53.73) 208 (72.2) <0.001

Consequences of disability 108 (69.7) 29 (21.6) 79 (27.4) 0.205

Consequences of death 42 (88.5) 20 (14.9) 22 (7.64) 0.020

Specialties

Medicine 139 (40.7) 53 (41.4) 86 (38.0) 0.535

Surgery 140 (41.0) 43 (33.5) 97 (42.9) 0.085

Obstetrics 20 (5.9) 11 (8.5) 9 (3.9) 0.071

Emergency 22 (6.5) 10 (7.8) 12 (5.3) 0.349

Intensive care 15 (4.4) 3 (2.3) 12 (5.3) 0.183

Not known 5 (1.5) 4 (3.1) 1 (0.4) 0.040

Contributory factors

Factor patient 197 (46.7) 50 (71.4) 147 (82.1) 0.062

Factor organization 142 (33.6) 32 (50.0) 110 (65.4) 0.031

Factor individual 85 (20.1) 31 (46.9) 54 (32.1) 0.034

Factor group of work 86 (20.4) 42 (63.6) 44 (26.6) <0.001

Factor workplace 31 (7.3) 15 (22.7) 16 (9.3) 0.006

Factor management 45 (10.7) 20 (30.3) 27 (15.0) 0.007

Preventability levels

Unlikely 129 (32.9) 27 (22.6) 102 (37.5) <0.001

Rare 80 (20.5) 25 (21.0) 55 (20.2) <0.001

A bit likely 107 (27.3) 34 (28.5) 73 (26.8) <0.001

Likely 53 (13.5) 23 (19.3) 30 (11.0) <0.001

Very likely 13 (3.3) 8 (6.7) 5 (1.8) <0.001

Certain 9 (2.3) 2 (1.6) 7 (2.5) <0.001

$ Tests on the equality of proportions. Difference with p value\0.005 was considered significant (values in bold)
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The concordance between the two reviewers of RF1 for

each clinical record is on average very high (higher than

93% for all the centers except for two (LT F 71% and LT H

75%). Concerning RF2, the concordance between the two

reviewers is on average 82.53% with a minimum of 34.7%

(LT A) and a maximum of 100% (LT E). Concerning the

concordance among centers, the result is 61% in the

identification of at least one AE.

Discussion

The study finds a higher incidence of adverse events in the

THs compared to the LHs. This is related to a difference in

the DRG weight of the treated clinical cases. In fact, the

THs are the centers of third level that centralize all the

sickest and complex patients, according to the hub and

spoke organizational model adopted in the regional health-

care service.

Concerning the differences between THs and LHs in the

consequences of adverse events, the higher rate in death

for the LHs might be related to the presence of some risk

factors like older age of patients and the concentration of

chronic patients admitted in the spoke units. Instead, there

are a significant higher number of cases in THs where the

adverse event provokes a prolongation of stay for the

patient. In these types of hospitals, the risk of suffering a

prolongation of stay or disability after an adverse event is

higher when a patient is re-admitted. The data about pro-

longation might be related to the major complexity of the

treated pathologies and consequently a higher number of

examinations and consultations for the patient.

With respect to the profiles for THs and LTs, there are

important differences in many characteristics of the

adverse events. There are a significant higher number of

preventable AEs in LTs compared to THs, which might be

associated with the different DRG weights of the clinical

cases. In the THs with the most difficult cases and their

Table 5 Multivariate logistic regression analysis on preventability and prolongation of adverse events (N = 423) and the presence of screening

criteria in Review Form 1 review phase

Preventabilitya Prolongation

Local hospitals Teaching hospitals Local hospitals Teaching hospitals

Odds ratiob (95%

confidence interval)

Odds ratiob (95%

confidence interval)

Odds ratiob (95%

confidence interval)

Odds ratiob (95%

confidence interval)

Re-admission 1.3 (0.5–3.37) 1.03 (0.55–1.92) 1.03 (0.59–1.79) 2.93 (1.37–6.26)

Hospital-acquired

infections

6.22 (1.35–28.67) 1.3 (0.77–2.22) c6.45 (2.15–19.34) 1.48 (0.82–2.67)

Fall 1.22 (0.4–3.69) c19.22 (2.45–151.02) 0.4 (0.16–1.02) 0.37 (0.13–1.06)

Re-intervention 0.67 (0.2–2.22) 0.8 (0.36–1.77) 1.98 (0.72–5.43) 2.91 (0.97–8.66)

Allergic reaction 0.67 (0.16–2.86) 0.94 (0.41–2.15) 2.27 (0.57–9.02) 0.63 (0.27–1.44)

Surgical

complications

0.47 (0.18–1.27) 0.34 (0.12–0.94) 1.59 (0.71–3.55) 0.83 (0.35–1.94)

Transfer to ICU or

HDU

0.46 (0.16–1.3) 0.7 (0.27–1.8) c4.33 (2.17–8.64) 1.22 (0.49–3.04)

Transfer to another

hospital

0.73 (0.14–3.88) – – 0.42 (0.03–7.02)

Unexpected death 0.67 (0.18–2.46) 0.79 (0.26–2.44) 0.29 (0.13–0.63) 0.24 (0.08–0.72)

Unexpected cardiac

arrest

1.33 (0.37–4.74) 0.31 (0.07–1.47) 0.03 (0.01–0.1) 0.27 (0.08–0.87)

Other complications 0.79 (0.25–2.53) 0.79 (0.33–1.89) 1.07 (0.5–2.3) 0.54 (0.23–1.24)

Neurological deficits 1.92 (0.19–19.3) 0.7 (0.23–2.12) 1.25 (0.48–3.28) 1.11 (0.34–3.61)

Obstetrics

complications

– 0.78 (0.14–4.51) 2.28 (0.42–12.37) 0.45 (0.12–1.61)

Other 0.82 (0.3–2.25) 1.39 (0.81–2.4) 1.3 (0.57–2.96) 1.08 (0.61–1.88)

Correlation between AEs and consequences of AEs and their preventability

Estimates of association was adjusted for sex and age of patients
a Yes/not variable: not preventable is an AE with unlikely or rare preventability
b Adjusted OR
c Statistically significant values
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associated complications, it is more challenging to inter-

cept an adverse event, while in LTs the general lower level

of experience in managing clinical or therapeutic compli-

cations, or in identifying difficult diagnoses in a timely

fashion, can additively provoke an adverse event.

The significant number of preventable unexpected car-

diac arrests in LTs is an example of how in those small

hospitals, it is more difficult to manage complex and

unstable patients. In LTs, there are also a significant higher

number of deaths following cardiac arrests, compared to

the THs. In THs, the higher number of AE related to re-

admissions is because patients are more complex, more

unstable and more keen to be re-hospitalized.

In relation to the contributory factors for AEs, the

organization has a major impact on the THs compared to

the LTs, while individual factors, characteristics of the

workplace and management have a greater effect on the

LHs. This is consistent with the different complexities in

the organization and level of assistance in these two types

of hospitals.

Concerning the THs, the results are very similar to

other international studies in terms of rates, occurrence

and preventability of AEs obtained in other countries

[22].

Falls, re-interventions and surgical complications

have a significantly higher probability to be related to

an AE than other screening criteria. This might be

related to the fact that, analyzing clinical records, it is

easier to identify these factors than others such as

infections or neurological deficits. After the study, we

planned and realized many different interventions aimed

at addressing the different types of adverse events; in

particular, we elaborated a regional system of patient

safety practices, in accordance with the international

guidelines and proposed solutions by the AHRQ and

WHO campaigns.

There are no significant differences in the distribution of

AE among the specialties.

The variability of results might have been influenced by

the following bias [11]:

Table 6 Multivariate logistic regression analysis on the disability and death of adverse events (N = 423) and the presence of screening criteria

in the RF1 review phase

Disability Death

Local hospitals

Odds ratioa (95%

confidence interval)

Teaching hospitals

Odds ratioa (95%

confidence interval)

Local hospitals

Odds ratioa (95%

confidence interval)

Teaching hospitals

Odds ratioa (95%

confidence interval)

Re-admission 0.59 (0.25–1.41) 3.3 (1.78–6.09) 1.05 (0.59–1.86) 0.34 (0.08–1.47)

Hospital-acquired

infections

0.93 (0.3–2.85) 0.66 (0.36–1.23) 0.27 (0.1–0.74) 0.36 (0.1–1.24)

Fall 2.49 (0.96–6.46) 0.44 (0.1–2.02) – –

Re-intervention 1.87 (0.62–5.66) 1.2 (0.51–2.82) 0.11 (0.01–0.82) 0.79 (0.17–3.61)

Allergic reaction – 0.41 (0.12–1.44) – 1.12 (0.24–5.13)

Surgical

complications

1.61 (0.63–4.11) 1.62 (0.68–3.86) – 0.47 (0.06–3.66)

Transfer to ICU or

HDU

3.29 (1.58–6.85) 1.29 (0.54–3.11) 0.31 (0.15–0.64) 1.8 (0.55–5.88)

Transfer to another

hospital

4.68 (1.31–16.77) – – 10.28 (0.58–180.93)

Unexpected death 0.65 (0.22–1.95) – – –

Unexpected cardiac

arrest

0.34 (0.11–0.99) 0.21 (0.03–1.67) b73.29 (21.99–244.28) b22.61 (6.65–76.83)

Other complications 2.28 (0.89–5.86) 0.38 (0.11–1.33) 1 (0.48–2.07) b6.01 (2.18–16.55)

Neurological deficits 1.19 (0.32–4.35) 0.17 (0.02–1.33) 1.46 (0.55–3.86) –

Obstetrics

complications

3.48 (0.7–17.3) 0.42 (0.08–2.22) 0.32 (0.03–3.03) 0.84 (0.09–7.74)

Other 1.81 (0.68–4.84) 1.31 (0.73–2.36) 0.31 (0.11–0.86) –

Correlation between AEs and consequences of AEs and their preventability

Estimates of association are adjusted for gender and age of patients
a Adjusted odds ratio
b Statistically significant values
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• the different interpretations of the definition of AEs by

the reviewers;

• the different levels of experience and competence of the

reviewers;

• the random sample of clinical records that refers to

populations of patients characterized by a different

exposure to the risk of AE, the different commitment to

patient safety of the hospital management and the

different patient safety culture among clinicians.

All the methods for the measurement of AEs present

limitations and strengths. The review of clinical records

represents one of the most reliable methods for the

investigation of AE [23]. The variability of the review-

ers’ opinion can be limited through the use of a stan-

dardized review form, such as the one adopted in this

study. The concordance between reviewers was on

average very high. The sample selection used in this

study is simple and common in this kind of research

[1–10]. 10% of the clinical records that were not con-

sidered because of the lack of basic information did not

affect the study results, as we added an adequate amount

of clinical records to the sample. For future investiga-

tions, more complex procedures can be used, especially

for the initial selection of the clinical records to be

screened. Thus, some results, such as the correlation

between AE, age and gender, suggest the opportunity of

introducing a stratification of the sample in the study

design. The lack of cases with some measure of com-

plexity among hospitals can be considered as a limitation

for this and other similar studies. Implications for the

theory are to design and run specific qualitative studies

in the different contexts in order to understand causes

underneath the identified differences in the dynamics of

AEs. Implications for the practice are the need for socio-

technical interventions in order to improve the manage-

ment of complex cases and emergencies. It would be

useful to work on technical and non-technical skills with

the use of simulation and on planning a major level of

cooperation between clinicians working in different types

of hospitals to better manage the complex cases in the

community hospitals.
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