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Characteristics and rates of adverse events reported by patients and their families
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Objectives: To assess the rates of adverse events related to medical care reported by patients and
to describe the characteristics of reported events in order to provide suggestions for clinical
practice.

Methods: We conducted a survey of 2,000 people living in Fukuoka Prefecture. We sent an
anonymous questionnaire to subjects by mail. Main outcome measurements were if and when the
adverse event occurred, degree of adverse effects and damage, and details of the adverse event.
Results: About 10% of responded that adverse events had occurred in their lifetime; 26.5% of
respondents reported an adverse event occurring in their family. The incidence rates of adverse
events were highest for the most recent 5 years. Adverse events were more likely to be reported
by younger than older respondents among men. Gastrointestinal diseases, neoplasms, circulatory
diseases, and obstetrics and neonatal care were frequently reported by respondents as adverse
events.

Conclusion: There appears to be little difference in adverse event rates reported by Japanese and
American people. However, adverse events reported by patients in the present study differed
from those reported in retrospective chart review studies. Medical professionals should provide

specific explanations to patients and their families when a suspicious adverse event occurs.
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I Introduction

Retrospective studies based on medical record reviews
have been conducted in many countries in order to
determine the characteristics and rates of adverse
events. The Harvard Medical Practice Study (Localio
et al., 1991) estimated that only 1.5% of adverse events
caused by negligence lead to litigation. The
Utah/Colorado study (Studdert et al., 2000) also
showed a low litigation rate for patients with negligent
injuries. Patients with negligent injuries are about 25
times as likely to file a claim as those with
non-negligent injuries (Mello and Hemenway, 2004).
Nevertheless, it is unlikely that a court will rule in
favor of the plaintiff in these cases, as the majority of
claims involve non-negligent adverse events (Weiler et
al., 1993; Phillips et al, 2004). Patients might
mistakenly believe that most medical injuries are
attributable to negligence; however, in reality, the
majority of malpractice lawsuits are related to
problems in the relationships and communication
between health care professionals and patients
(Beckman et al.,, 1994; Fujie and Yamazaki, 2000;

Hagihara and Tarumi, 2007). There seem to be

substantial differences between what constitutes a
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compensable malpractice case and what is actually
claimed by patients,

Malpractice claims data generally have several
biases in that severe injuries and younger patients may
be overrepresented in the subset of patients with
medical injuries that trigger litigation (Gandhi, et al.,
2006). Many studies have been conducted on medical
malpractice lawsuits; however, few have been
performed from the viewpoint of patients in numerous
non-litigated cases. According to a telephone survey
performed in New York (Adams and Boscarino, 2004),
the percentage of households that reported medical
errors varied depending on age, race, income, and
other factors. Parallel surveys of physicians and
members of the public (Blendon et al., 2002) revealed
that the latter reported significantly more medical
errors than the former. However, these parallel surveys
have not clarified details of the reported medical errors
and the differences in errors reported by patients and
medical professionals. In this study, we examined the

rates and characteristics of adverse events based on

patient reports by individuals and their families.

II Methods



1. Study Design

In March 2007, we conducted a survey of 2,000 people
living in Fukuoka Prefecture, located in western Japan.
Fukuoka has a population of approximately 5 million
in 80 provinces. A stratified two-stage random
sampling method was used in this survey. Forty-five of
the 80 provinces were randomly selected. We selected
2000 listings from the Basic Resident Register in each
province using the systematic sampling method. The
sampling rate in the survey was approximately 0.04%.
An anonymous questionnaire was sent to each subject
by postal mail. Prior to conducting the survey, we
obtained approval from the Research Ethics
Committee of Fukuoka Prefectural University.

2. Data Collection

We considered an “adverse event” to be a negative
result of medical practice, using definitions from
studies of retrospective chart reviews (Brennan et al.,
1991; Wilson et al.,, 1995; Watanabe et al., 2006). We
provided instructions in the questionnaire to report the
following adverse events: (1) a prolonged period of
hospital attendance or hospitalization; (2) having a
physical disability or a scar; (3) receiving treatment or
surgery that had not been included in the treatment

schedule; (4) side effects of drugs that were stronger

than those explained in advance.
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We asked subjects to describe the experience of
adverse events for themselves and their family
members separately for the following items: (1) if and
when an adverse event had occurred; (2) whether the
event had occurred in the inpatient or outpatient
setting; (3) the degree of damage and disadvantage
perceived; and (4) details of the adverse event. Other
survey items were demographic data including age,
gender, Short Form-8 (SF-8; Fukuhara and Suzukamo,
2004), number of outpatient visit days in the past year,
whether the respondent was licensed as a physician,
nurse or other health worker, and whether the
respondent had a regular doctor.

3. Statistical Methods

We first compared response rates according to gender
and age group using Pearson’s 2 tests. We calculated
the rates of adverse events experienced by respondents
and their families (one family member including the
respondent) using percentages with 95% confidence
intervals. We also calculated adverse event rates of
respondents between age groups for each gender. We
defined a family member as a direct linear ancestor
with a first or second degree of kinship.

To examine their characteristics, we categorized all
adverse event cases using ICD-10 (International

Statistical Classification of Diseases and Related



Health Problems 10th Revision) codes. Since it was
difficult to distinguish between pregnancy (Code O)
and delivery/puerperium/perinatal conditions (Code P)
with the limited information reported by patients, these
were grouped into one category. External causes
(Categories S-T and V-Y) were also grouped into one
category for the same reason. The process of
categorization was carried out separately by two
collaborators. We calculated Cohen'’s kappa coefficient
to measure the extent of agreement between the two
raters; this showed that they achieved 83.4%
agreement (n=175, kappa=0.81). Classification results

were confirmed upon consultation between the two

raters at the end of the study.

III Results

We obtained 759 responses, giving a response rate of
29.0%. There was a significant difference (x*=15.0,
df=1, p<0.001) in the response rate between men
(23.8%) and women (31.6%), while no difference in
response rates were observed between age groups for
each gender (Table 1).

1. Adverse event rates

A total of 8.9% (95% CI, 5.2 to 12.6) of men and
11.4% (95% CI, 8.0 to 14.8) of women responded that

an adverse event had occurred in their lifetime (Table
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2); 3.6% (95% CI, 1.2 to 6.0) of male and 6.0% (95%
CI, 3.5 to 8.6) of female respondents reported that an
event had occurred within the past 5 years. A total of
26.5% (95% CI, 22.9 to 30.2) of respondents reported
that an adverse event had taken place in their family
(including themselves) in their lifetime, and 10.9%
(95% CI, 8.3 to 13.5) reported that this event had
occurred within the past 5 years. Adverse events were
most frequently reported for men in their twenties
(lifetime, 15.9%; past 5 years, 9.1%). There was no
relationship between adverse event rates and age in
female respondents.

Figure 1 shows the annual incidence rates of
adverse events in 5-year increments. The rates for the
most recent 5 years were the highest. In 2002 to 2006,
8 and 21 adverse events were reported by 8 men and
20 women, respectively; these generated incidence
rates of 711.1 and 1261.3 per 100,000 person-years. In
the same period, 65 adverse events in respondents’
families (including respondents themselves) were
reported, giving an incidence rate per 100,000
person-years of 2329.7. This equates to approximately
2.3% of the respondent families suffering injury
caused by medical practice in 1 year.

2. Characteristics of adverse events

Nine (42.9%) adverse event cases occurred in inpatient



settings as reported by male respondents; 13 (31.7%)
such cases were reported by female respondents. Table
3 shows that a large proportion of adverse events
reported by male respondents were related to digestive
system diseases (K00-K93, 35.3%) and external
factors (S00-Y98, 23.5%). The most common adverse
events reported by women were related to pregnancy,
delivery, puerperium, and perinatal conditions
(000-P96, 23.5%). The most frequently reported
events in family members were related to neoplasms
(C00-D48, 25.6%), followed by external factors
(S00-Y98, 17.1%) and circulatory system factors
(100-199, 14.6%). Most (90.0%) of the respondents’
family members who had experienced an adverse event
related to neoplasms had already died.

Many respondents reported surgical and procedural
errors in the treatment of digestive system diseases
(K00-K93). The majority of adverse events involving
external factors (S00-Y98) were related to diagnosis or
treatment errors during operations, including
orthopedic surgery. A large percentage of adverse
events were related to pregnancy, delivery, puerperium,
and perinatal conditions (000-P96) during treatment:
“The puerperant or newborn baby became injured,

disabled, or required treatment”. There were also many

reports of missed diagnoses related to the management
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of pregnancy: “The patient had to undergo treatment
because of delayed diagnosis”. Delayed treatment and
underdiagnosis were commonly reported in regard to
adverse events related to cardiovascular diseases
(100-199) and neoplasms (C00-D48). The most
common response was, “The patient had received
cancer screening on a regular basis. However, the
cancer was too advanced when it was detected in
hospital, and the patient died”. Other comments
included, “Cancer treatment or invasive procedures

must have aggravated the condition and caused an

earlier death”,

IV Discussion

We conducted a questionnaire survey of a
representative sample of individuals to examine
respondents and their families’ experience of adverse
events. In a previous study on a small number of
subjects (Yamamoto and Hashimoto, 2007), 16.4%
answered that an adverse event had occurred. In a
survey performed in New York (Adams and Boscarino,
2004), 22.1% of respondents answered that a medical
error had occurred in a household member, and 11.4%
reported that an event had occurred within the past 5

years. According to a national survey performed in the

United States (Blendon et al, 2002), 42% of the



general public reported that they had experienced a
medical error in their family. Based on our survey
results, there appears to be little difference in reported
adverse event rates between Japanese and American
people.

An interesting finding was obtained regarding the
relationship between adverse event rates and the age of
the respondents. Retrospective chart review studies
indicate that reports of adverse events increase with
age (Brennan et al., 1991; Wilson et al.,, 1995). The
elderly are at a higher risk of experiencing a negligent
adverse event because they are more fragile (Brennan
et al., 1991); however, no positive correlation was
observed between the rates of adverse events and age
in this study. This demonstrates that younger patients
are more likely to find and report adverse events.
Studies have shown a positive correlation between
patient satisfaction and age (Hall and Dornan, 1990;
Tokunaga and Imanaka, 2002), indicating that younger
people have higher standards for the quality of medical
care.

The incidence of adverse events has been
increasing for 30 years. This increase, considered to be
a reflection of the social climate, is called the “period
effect”. There have been increasing numbers of civil

suits involving medical accidents since 1990 in Japan
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(The Supreme Court of Japan, 2009; Nakajima et al.,
2001), and public concern has been growing.

The percentage of respondents who considered that
an adverse event had occurred was markedly higher
over the past 5 years than in previous 5-year periods.
This might be related to the fact that 46.8% of
respondents’ family members who had experienced an
adverse event died before the survey. These results also
suggest that the adverse event rate of respondents
themselves is underestimated. Measuring adverse
event rates using the family rather than the individual
as a unit is assumed to be more appropriate.

The classification of adverse event cases using ICD
codes generated different results from those obtained
in previous studies that involved retrospective medical
record reviews. Reviews of medical records in the
Utah/Colorado study revealed that operative adverse
events comprised nearly half of all adverse events, and
approximately one-third of the adverse events occurred
in the operating room (Thomas et al., 2000). The
Harvard Medical Practice Study revealed that a high
percentage of adverse events occurred in vascular,
thoracic, and cardiac surgery (Brennan et al., 1991).
However, there were few reports of adverse events
related to high-risk cardiovascular surgery in this study.

Many adverse events were related to delayed diagnosis



or underdiagnosis rather than surgical or treatment
procedures. This clearly shows that adverse events
reported by patients differ from events reported by
retrospective chart review studies. One reason for this
difference may be that patients were prepared to view
an adverse outcome as one of the possible pathways
following high-risk surgery, since patients may
understand the risks of invasive procedures based on
pre-operative explanations. Another reason is that there
are far fewer invasive surgical procedures in Japan
than in the United States. For example, in Japan, the
number of isolated CAB (coronary artery bypass)
procedures per person (Committee for Scientific
Affairs, 2006) is only one-fourth that in the United
States (The Society of Thoracic Surgeons, 2008).
There were also a large number of adverse event
reports related to pregnancy and delivery in the present
study. The percentage of medical accidents due to
negligence and the risk of malpractice lawsuits are
known to be higher in obstetrics than in other
specialties (Brennan et al., 2004; Rodriguez et al,
2008; Ostergard, 2000). Hence, parents of unborn and
newborn babies may think that the risks associated
with perinatal care are lower than they actually are.

The present study has limitations, and there are

future challenges. We sent the questionnaire to the
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general public by mail, but as the response rate was
low, further studies should be conducted to validate the
results. Since we selected representative samples from
a certain area of Japan, the study results do not
necessarily reflect typical medical and cultural
circumstances throughout Japan and may not be
generalizable. A survey conducted in New York
reported the rates of medical errors by household
(Adams and Boscarino, 2004); however, it may be
unclear as to who is included in the household if the
event happened a long time ago. We measured the
adverse event rate of the family as a unit as reported by
respondents.
Although as many as one-fifth of families
answered that adverse events occurred, no case led to a
lawsuit. Even when medical workers consider that no
adverse event occurred, patients or their families may
sometimes suspect an event. Accordingly, special
attention should be paid to patients and their families
and the information they receive. Asking questions
about illness and treatment and providing detailed
explanations, especially to the bereaved and younger
people, are recommended. If an event may be
interpreted differently by the patient or family,

explanations may alter perceptions related to potential

adverse events.



V  Conclusion

A total of 8.9% of men and 11.4% of women
responded that an adverse event had occurred in their
lifetime; 3.6% of male and 6.0% of female respondents
reported that an event had occurred within the past 5
years. A total of 26.5% of respondents reported that an
adverse event had taken place in their family
(including themselves), and 10.9% reported that the
event had occurred in their family within the last 5
years. Adverse events were most frequently reported
for men in their twenties, although a previous study
showed that the elderly are at a higher risk of
experiencing a negligent adverse event. There appears
to be little difference in adverse event rates reported by
Japanese and American people. The percentage of
respondents who considered that an adverse event had
occurred increased markedly over the past 5 years;
approximately 2.3% of the families suffered injury
caused by medical practice in 1 year.

A large proportion of adverse events reported by
male respondents was related to digestive system
diseases (35.3%) and external factors (23.5%). The
most frequent adverse events reported by women were
related to pregnancy, delivery, puerperium, and

perinatal conditions (23.5%). The most frequently

-127-

reported events in family members were related to
neoplasms (25.6%), followed by external factors
(17.1%) and circulatory system factors (14.6%).

These results clearly show that adverse events
reported by patients differ from those reported by
retrospective chart review studies. Accordingly,
patients and their family could have their own criteria
for defining medical accidents. Medical professionals

should provide specific explanations to patients and

their families when a suspicious adverse event occurs.
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Table 1 Response rates by gender and age group

Response
Gender Age Respondents reﬂes
() .
(%)
Male 20-29 44 22.8
30-39 40 20.0
40-49 31 20.3
50-59 58 264
60+ 52 29.2
all 225 23.8
Female 20-29 55 27.4
30-39 59 26.8
40-49 60 314
50-59 80 36.2
60+ 79 354

all 333 31.5
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Table 2 Adverse event rates by gender and age group (n=558)

Respondent lifetime past 5 years
o1 Gender age
/Family n % 95%CI n % 95%CI
Male 20-29 (n=44) 7 159 (5.1-26.7) 4 9.1 (0.6-17.6)
30-39 (n=40) 2 5.0 (0.0-11.8) 1 2.5 (0.0-7.3)
40-49 (n=31) 1 3.2 (0.0-9.4) 1 32 (0.0-94)
50-59 (@=58) 5 86 (1.4-158) 1 1.7 (0.0-5.0)
60+ m=52) . __3 9.6 (1.6:17.6) _ 1 _L9 (0.0-5.6)
all (n=225) 20 8.9 (5.2-12.6) 8 3.6 (1.2-6.0)
Respondent
Female 20-29 (n=55) 7 12.7 (3.9-21.5) 4 7.3 (0.4-14.1)
30-39 (n=59) 7 119 (3.6-20.1) 4 6.8 (0.4-13.2)
40-49 (n=60) 8 13.3 (4.7-21.9) 3 5.0 (0.0-10.5)
50-59 (n=80) 8 10.0 (3.4-16.6) 3 3.8 (0.0-7.9)
60+ (m=79) _ _ _8 10.1 (3.5:16.8) _ 6 _7.6 (1.8:13.4)
all (n=333) 38 11.4 (8.0-14.8) 20 6.0 (3.5-8.6)
Family All (N=558) 148 26.5 22.9-30.2) 61 10.9 (8.3-13.5)

! Adverse event rate of the entire family including respondents themselves
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Figure 1 Time trends of incidence rates for adverse events per 100,000 person-years

(average in 5-year periods)

* Cases in the entire family including respondents themselves
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