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Introduction

A
any unwanted injury to the patient, which is caused by 

medical management rather than by the disease process or the 
patient’s own actions.1 This area (adverse events) has received a 

Large-scale U.S. and Australian epidemiological studies of ad-
verse events have estimated that 3%–16% of patients admitted to 
hospitals suffer some kind of adverse event, of which 30%–70% 
were considered to be preventable with ordinary standards of 
care.2–6 Several other studies have been conducted to explore the 
extent and nature of adverse events in developed countries,7–9 but 
it seems that there is a lack of evidence from developing countries. 

-

mate the extent, nature and preventability of adverse events in 
Iranian general hospitals. 

Materials and Methods

Setting
The study was carried out in three large hospitals (hospitals 

with more than 600 beds) in the capital Tehran and a medium 
hospital with 250 beds in a city in western Iran. The specialties 
included were Medicine, General Surgery, Urology, Orthopedics, 
ICU, CCU, A&E, ENT, Ophthalmology, Pediatrics and Wom-
en’s Health. We excluded Mental Health and patients that stayed 
shorter than 24 hours in the hospital. We randomly selected 1200 
hospital records from inpatients discharged from each selected 
hospital between April and September 2012. 

Study design
The method we used was a retrospective medical record review 

using structured data extraction tools - RF1 form for screening and 
-

studies.2,4–5,10–11 

nurses reviewed medical records using RF1 Form. In this stage, 

an indicator of a potential adverse event and therefore, any record 
with a positive answer in RF1 was forwarded to the doctor(s) for 

-
view form (RF2) was completed by medical doctors. Two med-
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ical doctors reviewed the patient notes in the second stage (RF2 
review). At this stage, each record was reviewed by a doctor and 
was checked by a second doctor.

Results

Proportion of adverse events and preventable adverse events 
We completed the RF1 form for 1162 records that were available 

and complete. In stage one, 444 (38.2%) of the 1162 records had 
at least one positive criterion from the screening criteria (95% CI, 
35.4% to 41.0%), (Diagram 1). The RF2 form was completed for 
these 444 records with RF1 positive criteria, (Diagram 1). The 
total number of adverse events was 128 (11.0%) when using a 

events, 85 (7.3%, 95% CI, 5.9% to 8.9%) were related to the care 
provided during the index admission and 43 (3.7%; 95% CI, 2.7% 
to 4.9%) occurred before the patient was admitted to hospital and 
patients were admitted to hospital due to this adverse event. Using 

score of 4 or more), according to the doctors’ judgment, in sum, 
44 (34.3) of the 128 adverse events were considered preventable. 

Type of adverse events 
Adverse drug reaction was the most common type of adverse 

events (n = 34, 26.56%), followed by post-operative infection (n 

= 25, 19.5%), pressure ulcer (n = 17, 13.28%), hospital acquired 
infection (n = 13, 10.2%) and procedural complications (n = 13, 
10.2%), (Table 1).

Adverse event and possible risk factors

patients’ age (OR = 1.012; 95% CI, 1.002 to 1.022; P = 02) and 
length of hospital stay (OR = 1.066; 95% CI, 1.039 to 1.093; P 
< 0.0001). An increase of one year in the patient’s age increased 
the odds of an adverse event by 1.2%. An increase of one day in 
the length of hospital stay increased the odds of adverse events by 
6.6% (Table 2).

-
cialty of admission and the occurrence of adverse events (P = 

-
tween specialty of admission and the occurrence of preventable 
adverse events or between specialty of admission and the severity 
of adverse events. Adverse events were most frequent in Medicine 
and least frequent in Urology. 

The proportion of adverse events and preventable adverse events 
and the severity of adverse events were not statistically different 

admission type (elective or emergency) and the occurrence of ad-
verse events (P = 0.3), admission type or the occurrence of pre-
ventable adverse events and admission type and the severity of 

128 AEs occurred in 126 patients
RF2 continued for preventability, etc

RF 1 was completed for 1162 records

1200 records were selected randomly

38 records were not available or
were not sufficient for the study

Records with at least one positive RF1
criterion (444 records)

Records with no positive RF1
criterion (718 records)

Unintended event positive (393 records)

Unintended event negative
(51 records)

RF2 completed by clinicians (444 records)

Injury positive (245 records)

Injury negative
(148 records)

Injury>24 hours or extra costs>$100
(212 records)

Injury<24 hours or extra
costs<$100 (34 records)

Hospital contributed to injury
(126 records), AE positive

Hospital did not contribute to
injury (86 records), AE negative

Diagram 1. Summary of the record review process.
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adverse events. 

the length of hospital stay and the occurrence of adverse events 
(P 
between the length of hospital stay and the occurrence of prevent-
able adverse events (P = 0.06) or between the length of hospital 
stay and severity of adverse events (P = 0.6).

Discussion

Prevalence of adverse event 
We found that 3.7% of patients were admitted to hospitals be-

cause of an adverse event and a further 7.3% of patients developed 
an adverse event during their admission. The result of this study 
is comparable to rates found in studies using similar case note 
review methods in the UK (10.8%),4 Belgium(7.12%),12 Canada 
(7.5%),13 Tunisia(10%),14 Sweden (12.3%),15 and elsewhere (7.5% 
to 12.5%).7–9 There are, however, studies reporting a different pat-
tern of results from the USA (3.7%),5 New Zealand (12.9%),16,17 
and Australia (16.6%).2 In sum, 44 (34.3%) of these 128 adverse 
events had a preventability score of 4 or more and were consid-

studies which used similar methods (28% to 70%).2,5,7–9,17,18 Davis, 
et al.,17 Forster, et al.,8 and Baker, et al.13

-
able. Davis, et al.17 found 62% of adverse events to be prevent-

et al.2 and 

Vincent, et al.4 found about 50% of adverse events as preventable 

similar criteria to assess the preventability of adverse events, they 
have not necessarily applied them in exactly the same way. Also, 
Vlayen showed that the preventability of adverse events in ICU 
admissions varied between 17% and 76.5%.12

Adverse drug reaction was the most common type of adverse 
events (n = 34, 26.56%), followed by post-operative infection (n 
= 25, 19.5%), pressure ulcer (n = 17, 13.28%), hospital acquired 
infection (n = 13, 10.2%) and procedural complications (n = 13, 
10.2%). As in several previous studies, this research found op-
erative adverse events to be the most common type of adverse 
events.4,16,19,20 The majority of admissions in the sampling frame 
in these studies, and subsequently the majority of study popu-
lation were in surgical wards, and these admissions would be 
expected to have more operative, rather than other types of ad-
verse events.2,4–5,16 This does not necessarily mean that the rate of 
preventable adverse events was higher in surgical wards than in 
medical wards. Conversely, virtually all of these studies reported 
operative adverse events as less preventable than diagnostic and 

study.2,4–5,17

Ninety-four (73.4%) of AEs resulted in minimal impairment 
(recovery in < 1 month), 28 (21.8%) of AEs resulted in moder-
ate impairment (recovery in 1 to 12 months) and the remaining 
AEs (n = 5, 3.9%) resulted in severe impairment, and one adverse 
event (0.78% of adverse events) resulted in death. Vincent, et al.4 

Type of adverse event Frequency Percentage

Adverse drug reaction (ADR) 34 26.56

Post operative infection 25 19.53

Pressure Ulcer 17 13.28

Hospital aquired infection (HAI) 13 10.16

Post operative/operative complication 12 9.38

Precedure complication 13 10.16

Management of patient 7 5.47

Wrong or delayed diagnosis 6 4.69

Patient fall 1 0.78

Total number of adverse events 128 100

Table 1. Number and percent of adverse events by type of adverse event.

Adverse event  OR         SE z P>z 95% CI

Age 1.012 0.005 2.24 0.02 1.002 –1.022

Length of stay 1.066 0.013 5.05 0.000 1.039–1.093

(Male) 1.022 0.230 0.10 0.92 0.657–1.589

Admission type 

Emergency 1.081 0.264 0.32 0.75 0.668–1.748

Specialty

Surgery 0.944 0.381 -0.14 0.88 0.427–2.085

Medicine 1.192 0.345 0.61 0.54 0.676–2.103

Orthopedics 0.944 0.381 -0.14 0.88 0.427–2.085

Urology 0.482 0.511 -0.69 0.49 0.060–3.852

Other 1.134 0.387 0.37 0.71 0.581–2.213

Table 2.  
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reported that in 66% of adverse events, the injury resolved within 
one month; Baker, et al.9 and Brennan, et al.5 found that in 68% 
and 70% of adverse events, respectively, the injury resolved with-
in six months; and Wilson, et al.2 found that in 77% of adverse 
events, the injury resolved within 12 months (These studies did 
not use the same framework to report the consequences of adverse 
events). In particular, the majority of studies have found a similar 
proportion of adverse events contributing to patient death.

patients’ age (OR = 1.012; 95% CI, 1.002 to 1.022; P = 02) and 
length of hospital stay (OR = 1.066; 95% CI, 1.039 to 1.093; P < 

patients’ sex and admission method and the occurrence of adverse 
events. There are several possible reasons why patients with a lon-
ger hospital stay developed more adverse events. Patients with a 
longer hospital stay are likely to receive more interventions and 
consequently more likely to develop adverse events. On the other 
hand a patient developing an adverse event may have a longer 

studies which used similar methods.2,4–5,9,17 There was no statisti-

and patients’ sex, admission type (elective or emergency) and the 
specialty of admission. 

Patients’ disease is more complex in the elderly5 and they usu-
ally have a longer hospital stay, receive multi-drugs or interven-
tions,21 have less mobility, develop more pressure ulcers,22 fall 
more frequently23 and therefore develop more adverse events.2,5,17

The validity and reliability of method of medical record review 
in identifying adverse events have been supported by the previ-
ous research.2,5,24–26 

trained. In addition, the rate and type of adverse events found 
were comparable to other similar studies from the UK and else-
where.2,4,7–9,16

In conclusion, approximately 11% of patients in Iranian hospi-
tals experience an adverse event, with 34% of these being, to some 
extent, preventable. Of these patients, 3.7% develop an adverse 
event before they are admitted to hospital and 7.3% of patients 

drug reactions and operative adverse events are more common 
and diagnostic adverse events less common. This study made a 

Iranian hospitals. This will not automatically result in improve-
ments in patient safety, but may provide important information as 
to how to move forward to achieve this fundamental aim.
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