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bstract

bjective: We examined the relationship between hospital structural characteristics and system-level activities for patient safety
nd infection control, for use in designing an incentive structure to promote patient safety.
ethods: This study utilized a questionnaire to collect institutional data about hospital infrastructure and volume of patient

afety activities from all 1039 teaching hospitals in Japan. The patient safety activities were focused on meetings and conferences,
nternal audits, staff education and training, incident reporting and infection surveillance. Generalized linear modeling was used.
esults: Of the 1039 hospitals surveyed, 418 (40.2%) hospitals participated. The amount of activities significantly increased by
ver 30% in hospitals with dedicated patient safety and infection control full-time staff (P < 0.001 and P < 0.01, respectively).
igh profit margins also predicted the increase of patient safety programs (P < 0.01). Perceived lack of administrative leadership
as associated with reduced volume of activities (P < 0.05), and the economic burden of safety programs was found to be
isproportionately large for small hospitals (P < 0.05).

onclusions: Hospitals with increased resources had greater spread of patient safety and infection control activities. To promote
atient safety programs in hospitals, it is imperative that policy makers require the assignment of dedicated full-time staff to
atient safety. Economic support for hospitals will also be required to assure that safety programs are sustainable.

2008 Elsevier Ireland Ltd. All rights reserved.
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. Introduction
In 1999, the Institute of Medicine (IOM) released
pivotal report on safety in the health care sys-

em [1]. This report, which identified systemic gaps
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n patient safety systems, led to widespread devel-
pment of new safety practices [2]. Despite the
mplementation of these safety practices, including
hose required by the Joint Commission on Accredi-
ation of Healthcare Organizations (JCAHO), have the

umber of potential adverse events really decreased?
hile to the best of our knowledge, there has been no

tudy that investigates the change of adverse events
which may be impossible due to the difficulties in

ved.
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dentification of adverse events), some studies that
ocused on other indicators such as morbidity, fail-
re to rescue and hospital-acquired infection have been
eported. However, even these studies provide little evi-
ence to suggest that the healthcare system is safer
oday than it was in 1999 [3–6]. Small improvements in
ealthcare safety have not yet been reflected in national
tatistics [7], suggesting that further work is needed to
rotect patients from adverse events [8,9]. Considering
hat public regard for patient safety issues have risen
ince 1999 in Japan and other countries including the
nited States (US) [1,10] and the state of implementa-

ion of patient safety systems in Japan is similar to that
f the US [11], the phenomena in the US seem to be
imilar to the state of patient safety in Japan.

The movement toward improved patient safety con-
inues to face significant barriers, including a lack of
ncentives for hospitals to develop safety programs
10,12]. First reason of a lack of incentive is the prob-
em of the financial costs and benefits. Implementing
ospital-wide safety practices requires considerable
nancial investment [10,11]. Although these costs
ay be theoretically offset by savings associated with

mproved care and fewer adverse events [13,14], in
ractice these savings are rarely apparent to hospi-
al administrators [4]. Few measurement tools have
een developed to accurately gauge the impact of
afety programs [7,15], limiting the ability of hospi-
als to definitely link safety practices with improved
atient care. Second barrier is concerned with public
erception. A lack of data on hospital safety fre-
uently limits the number of choices patients have in
electing a hospital, such that hospitals without safety
rograms are not necessarily penalized by reduced
atient volume. The high cost and limited hospital
enefit of patient safety programs makes the deci-
ion to implement rigorous safety practices extremely
ifficult.

In light of these barriers, financial incentives for
uality care have been considered as an approach to
ncouraging hospitals to adopt patient safety practices
7]. When considering incentive programs, policy mak-
rs must understand the factors that influence the spread
f system-level activities to improve patient safety. One

uch factor may indeed be financial considerations, and
t is possible that the issue of patient safety might be
low priority for those who manage hospital finance

7,12,16]. A second factor that may play a role in the
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ncrease of patient safety measures is the presence of
edicated full-time staff for patient safety and infec-
ion control. It is clear that the presence of dedicated
ull-time infection control nurse have had success in
mplementing systematic infection control programs
17], which in turn have led to reduced rates of noso-
omial infections [18,19]. While it remains difficult
o evaluate the impact of patient safety programs on
utcomes such as decreased adverse events because of
ack of evaluation tools and difficulty in measuring rare
utcomes over short time periods for small samples of
atients with progressive diseases [15], the utility of
mploying this type of dedicated staffing as a mecha-
ism to expand patient safety practices can be assessed.
he Institute of Healthcare Improvement breakthrough
ollaboratives, for example, examined the presence or
bsence of implemented prevention programs in hospi-
als as a measure of outcome [20]. Finally, hospital size
nd infrastructure may influence the amount of safety
rograms. Because the financial investments involved
n patient safety systems are development and mainte-
ance costs, rather than the costs of safety practices for
ach individual inpatient, the economic burden associ-
ted with patient safety might be disproportionately
arge for small hospitals. In fact, there is evidence
o suggest that there are economies of scale in the
ost of patient safety and infection control programs
10].

The implication derived from past findings
s that larger hospitals with sufficient financial
esources and the ability to assign dedicated full-
ime staff to patient safety would have more
xtensive practices for patient safety and infection
ontrol. To date, however, few studies have evaluated
he impact of these factors (e.g. financial condition,
taffing resources and hospital infrastructure) on the
mount of investments for patient safety and infection
ontrol programs. Expecting hospitals to unilaterally
houlder the burdens of maintaining patient safety
ystems is unrealistic due to a lack of incentives for hos-
itals to do so, which ultimately reduces the patient’s
ight to safer health care. Therefore, policy makers are
equired to develop safer healthcare delivery systems;
herever patients visit, they will receive safe medical
are because all hospitals will have effective patient
afety programs. The purpose of the present study
as therefore to identify which hospital characteris-

ics are positively correlated with the spread of patient
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afety activities including infection control, for use
n designing an incentive structure to promote patient
afety and infection control for the purpose of deci-
ion making to allocate additional resources for patient
afety.

. Methods

.1. Data and sampling

Between December 2006 and May 2007, we
onducted a national questionnaire survey. We sent
uestionnaire surveys to the patient safety managers
nd the infection control practitioners of all 1039
eaching hospitals in Japan. Throughout the question-
aires, we requested that information about activity
tatus of patient safety and infection control be pro-
ided by the patient safety managers and the infection
ontrol practitioners, respectively. To ensure partic-
pant anonymity, we also requested respondents to
se the enclosed pre-addressed envelops. The ques-
ionnaires were re-sent two times to all hospitals.
eaching hospitals in Japan features a mix of private
ealth care providers and public financing structures
nd therefore our survey included university, national,
unicipal, public and corporate models of ownership.
his study was approved by the Institutional Review
oard at the Graduate School of Medicine, Kyoto
niversity.

.2. Questionnaire

The questionnaire was designed to collect infor-
ation about hospital financing and infrastructure, as
ell as the amount of activity (in person-time val-
es) focused on patient safety and infection control.
evelopment of our survey instrument followed gener-

lly accepted procedures, including a literature review
13], conduct of a preliminary study [10,11] and panel
iscussions.

To review past findings from previous studies that
emonstrated the effectiveness and/or significance of
atient safety and infection control programs, we

earched Science Citation Index (ISI®) and Social Sci-
nces Citation Index (ISI®) to find literature that cited
he 32 articles reviewed by the Agency for Healthcare
esearch and Quality (AHRQ) [21]. We also collected

t
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h
A
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ctivity items through a web-based interface, and pub-
ic relations magazines of patient safety practices and
ospital infection control.

The panel discussion consisted of seven members
hat included physicians, pharmacists and researchers.
ome of the members were also representatives from
rofessional associations in Japan. These participants
dentified a comprehensive list of hospital-centered
atient safety activities based on their clinical expe-
iences (as expert opinions), with particular focus on
hose aspects of patient safety which are emphasized
n Japanese health policy [22]. As public regard for
atient safety issues have risen since 1999 in Japan
nd other countries including the US [1,10] and the
tate of implementation of patient safety systems in
apan is similar to that of the US [11], there seem to be
ittle discrepancy regarding policy discussion between
apan and other countries including the US.

The questionnaire was validated through interviews
ith several managers of patient safety and hospital

nfection control, and through expert panel discussions.
ecause our validation process involved literature

eviews, past cost estimates and expert consensus, we
elieve that our questions have at least face validity and
re reliable patient safety system markers.

The following open-ended survey questions were
esigned to calculate person-time for each patient
afety activity:

Number of staff (sorted by profession).
Amount of time required per activity session.
Frequency of activity sessions conducted between
April and September 2006.

.3. Dependent variables: the amount of
ystem-level activities for patient safety and
nfection control

The system-level person-time spent on each patient
afety or infection control practice, including meet-
ngs and conferences, internal audits, staff education
nd training, incident reporting and infection surveil-
ance was calculated for a specified 6-month window
Table 1). Individual person-time values were adjusted

o reflect the value of a unit of person-time (i.e. oppor-
unity cost) by profession, according to the estimated
ourly wage of each professional category [23–25].
djustment factors were based on the reference value
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Table 1
Contents of the study questionnaire to measure activities for patient safety and infection control

Activity domain Brief description Activity component Question item for each
component

Meetings and conferences Convening of decision-making board
meeting, regular meetings of
practitioners or other conferences
conducted for patient safety

[PS & IC] Supreme
decision-making board
committee

No. of staff
Amount of time per activity
Frequency of activities

[PS & IC] Regular meeting in
safety division

Internal audit Internal assessment of patient safety
and infection control environments

[PS & IC] Regular assessment of
ward environment conducted by
division

No. of staff
Amount of time per activity
Frequency of activities

[PS] Additional internal audit
conducted by a separate division

Contents of audit

Staff education and training Education and training conducted in
hospitals to prevent and control
adverse events and hospital infections

[PS & IC] Educational activities
to promote patient safety or
infection control

No. of staff by type of
profession
Amount of time per activity
Frequency of activities
Contents of education

Incident reporting The activities involved in reporting
incidents by staff

[PS] Filling out incident reports No. of reports by type of
profession
Amount of time required to fill
out one report

Infection surveillance Medical chart review and analysis of
microbiology data to prevent and
control nosocomial infections

[IC] Target surveillance No. of staff by type of
profession
Amount of person-time
required
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S, patient safety; IC, infection control.

f an average salary at a healthcare institution, and
ere distributed as follows: physicians, 2.24; pharma-

ists, 0.96; nurses, 0.87; other medical staff, 0.86; other
on-medical staff, 0.76. Therefore, the dependent
ariables in this study were person-time of average
ealthcare staff in Japanese hospitals. In addition, the
otal amount of person-time values were adjusted to
00-beds because of differences in number of beds
etween hospitals.

.4. Independent variables: predictors of activity
olume

.4.1. Hospital infrastructure
We controlled for certain characteristics of hospital

nfrastructure that were suspected to be confounding

actors (e.g. location and hospital infrastructure) in cal-
ulating person-time values for specific patient safety
nd infection control activities. These characteristics
ncluded ownership structure, location, hospital size,

f
a

i

Target of surveillance

rofit ratio, nurse-to-patient ratio (the number of nurses
er shift divided by the number of patients present dur-
ng that shift) and designated hospitals for infection
ontrol.

Though rural areas faced a lack of medical resources
or many years in Japan and policy makers have
ttempted to tackle the issue of maldistribution [26],
here remains to be a geographical inequity between
istricts regarding the number and quality of hospitals
nd physicians [27]. Therefore, it is no wonder that
reas with fewer medical resources are disadvantage
ith respect to the implementation of patient safety

ctivities.
The profit ratio of each hospital, defined as the ratio

f revenue to expenses, was estimated for the first 6
onths of 2006. Because the calculated data points
ollowed a normal distribution, we used profit ratio as
continuous variable.

In Japan, there are four types of categories for med-
cal care systems according to the type of infectious
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isease as follows: (1) “Specified Infectious Disease
esignated Hospitals”, designated by the Minister of
ealth, Labor and Welfare to treat patients with cat-

gory 1 infectious disease (Ebola virus, hemorrhagic
ever, Crimean-Congo hemorrhagic fever, smallpox,
outh American hemorrhagic fever, plague, Marburg
isease and Lassa fever), category 2 infectious dis-
ase (poliomyelitis, tuberculosis, diphtheria and severe
cute respiratory syndrome) and other unknown emerg-
ng infectious diseases; (2) “Category 1 Infectious
isease Designated Hospital” designated by prefec-

ural governors to treat the patients with category 1
nfectious disease; (3) “Category 2 Infectious Disease
esignated Hospital” designated by prefectural gov-

rnors to treat the patients with category 2 infectious
isease; (4) non-designated hospitals to treat patients
ith other infectious diseases. Any level of designa-

ions requires that hospitals must be able to isolate a
atient and provide for negative pressure rooms venti-
ated with high-efficiency particulate air (HEPA) filters.
herefore, public administrations supported these des-

gnated hospitals to maintain functions for infection
ontrol. We categorized hospitals as either designated
ospitals or non-designated since “Specified Infectious
isease Designated Hospital” and “Category 1 Infec-

ious Disease Designated Hospital” was limited to only
9 hospitals throughout Japan.

.4.2. Structure of staffing resources dedicated to
atient safety and infection control

To assess the structure of staffing resources dedi-
ated to patient safety and infection control, patient
afety managers and infection control practitioners
ere also asked to evaluate three qualitative mea-

ures of hospital staffing structure (role of patient
afety and infection control divisions, empowerment
f patient safety and infection control divisions, lead-
rship of administration around patient safety and
nfection control, respectively) and one quantitative

easure (number of dedicated full-time staff).
The patient safety managers and the infection con-

rol practitioners of respondents were asked to rate the
ole of patient safety within the division, empowerment
f the division and leadership of the administration

y use of a 5-point Likert scale. Responses were then
ollapsed into two categories: agree (strongly agree,
lightly agree) and not-agree (neutral, slightly disagree
nd strongly disagree). Reported numbers of dedicated

b
b
u

icy 89 (2009) 26–36

ull-time staff assigned to patient safety and infection
ontrol in each division were classified into three cate-
ories: none, one and two or more.

.5. Statistical analysis

Hospitals were excluded from analysis if: (1) more
han 50% of questions regarding dependent variables
ent unanswered, (2) dependent variable values were

ound to be outliers or (3) values for either independent
ariable were missing.

To determine the independent variable most predic-
ive of person-time spent on patient safety activities,
e used generalized linear modeling (GLM) with a

og-link function. The log-link function represents the
og-rate of the dependent variable. Because person-
ime values were zero-inflated and non-negative,
erson-time was modeled with a gamma distribution.
tandard errors were made heteroskedastically consis-

ent via the Huber–White covariance matrix, which was
pplied for all estimates. Stata 9.2 was used for all
nalyses. All reported P-values were two-tailed, and
-values <0.05 were considered significant.

. Results

A total of 418 hospitals participated in the study
response rate 40.2%). Hospitals that did not meet
nclusion criteria were dropped from the statistical
nalysis, resulting in final respective samples sizes
f 252 (24.3%) and 215 (20.7%) for patient safety
nd infection control. No significant relationships were
oted between response rates and hospital demo-
raphic information including geographic location
P = 0.24, χ2-test) and bed size (P = 0.94, χ2-test).

A median rather than a mean was taken for the anal-
sis because the distribution of activities was skewed
o low figures. The wage-adjusted median person-time
er month devoted to patient safety (27.6 person-hours
er 100-beds) was higher than that for infection con-
rol (19.3 person-hours per 100-beds). Person-time
alues for each independent variable are presented in
able 2.
Models were created to describe the relationship
etween the structural hospital characteristics captured
y the independent variables, and the person-time val-
es for both patient safety and infection control. No
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ariables were found to be multi-collinear. Table 3
escribes the predictive value of each independent vari-

ble on person-time values per 100-beds for patient
afety and infection control.

The relationships between person-time values per
00-beds and the independent variables of hos-

t
s
t
l

able 2
ssociation of study variables with person-time values for patient safety an

redictor variables Operational definition

ospital infrastructure
Ownership structure University Hospital

National Hospital
Municipal Hospital
Public Hospital
Corporate Hospital and other

Location Hokkaido
Tohoku
Kanto-Shinetsu
Tokai-Hokuriku
Kinki
Chugoku
Shikoku
Kyusyu

Hospital Size Below 1st percentile; <315 beds
Below 2nd percentile; 315–431 beds
Below 3rd percentile; 432–591 beds
Above 3rd percentile; ≥592 beds

Designations for infection control Any designations; specified/1st/2nd
No designation

Profit margin (%) (Revenue/expenses) × 100

Nurse staffing 1RN per 7 patients
1RN per 10 patients
1RN per 13 or 15 patients

tructures of patient safety and infection control
Dedicated staff Two or more dedicated persons

One dedicated person
No dedicated person

Clear division role Agree; Likert scale from 1 to 2
Not agree; Likert scale from 3 to 5

Empowerment to division Agree; Likert scale from 1 to 2
Not agree; Likert scale from 3 to 5

Administrative leadership Agree; Likert scale from 1 to 2
Not agree; Likert scale from 3 to 5

N: registered nurse.
a Median person-hours/(100-beds month).
b Kruskal–Wallis rank test.
icy 89 (2009) 26–36 31

ital ownership and location were mixed. The
niversity-associated ownership structure was posi-

ively correlated with person-time values in the patient
afety model, but showed no association with person-
ime values in the infection control model. Conversely,
ocation was a positive predictor of person-time val-

d infection control

Patient safety (n = 252) Infection control (n = 215)

n Person-timea P-valueb n Person-timea P-valueb

18 77.9 <0.001 15 34.2 0.191
21 28.3 14 15.0
54 22.9 46 19.2
76 24.6 66 17.5
83 33.3 74 20.0

23 25.7 0.141 17 16.8 0.245
27 22.8 22 15.4
67 31.6 58 22.1
40 30.1 35 22.6
45 24.7 41 17.5
18 28.4 14 21.0
11 18.3 11 15.2
21 31.3 17 15.0

64 31.2 0.017 53 18.4 0.446
62 28.3 49 18.8
71 23.7 65 17.5
55 29.2 48 23.4

– – – 65 19.7 0.873
– – 150 18.5

252 27.4 – 215 18.8 –

55 29.3 0.078 49 24.5 0.001
184 26.8 156 17.9

13 22.8 10 13.6

58 31.8 0.006 13 34.2 <0.001
148 27.8 46 23.6

46 24.5 156 17.4

238 27.6 0.071 191 19.4 0.128
14 22.9 24 14.8

200 27.6 0.516 167 20.8 0.004
52 26.0 48 15.0

226 27.5 0.228 177 20.8 0.003
26 26.5 38 14.5



32 H. Fukuda et al. / Health Policy 89 (2009) 26–36

Table 3
Predictors of patient safety and infection control activities

Variable Increase (%) in person-hours/(100-beds month)

Patient safety (n = 252) Infection control (n = 215)

Coefficient 95% CI Coefficient 95% CI

Ownership
University Hospital 75.0*** 34.5–115.5 25.0 −25.3 to 75.3
National Hospital −14.7 −43.1 to 13.6 −14.7 −54.8 to 25.4
Municipal Hospital −26.5* −48.4 to −4.7 9.3 −23.5 to 42.2
Public Hospital −22.0* −39.6 to −4.4 −13.9 −39.3 to 11.6
Corporate Hospital Reference Reference

Location
Hokkaido Reference Reference
Tohoku 15.7 −15.1 to 46.5 24.2 −26.2 to 74.6
Kanto-Shinetsu 15.4 −8.6 to 39.4 36.8* 6.0–67.6
Tokai-Hokuriku 23.2 −4.6 to 51.0 52.9** 16.7–89.1
Kinki 1.0 −23.7 to 25.8 54.2** 15.8–92.5
Chugoku 16.2 −22.4 to 54.8 47.1* 5.8–88.4
Shikoku −10.3 −48.5 to 27.9 99.8* 20.8–178.8
Kyusyu 23.4 −5.8 to 52.6 16.7 −25.4 to 58.7

Hospital size
1st quartile (<315) Reference Reference
2nd quartile (315–431 beds) −21.2* −37.9 to −4.6 −16.0 −46.9 to 14.9
3rd quartile (432–591 beds) −41.5*** −59.8 to −23.3 −28.5* −56.3 to −0.8
4th quartile (≥592 beds) −37.9** −62.3 to −13.5 −37.6* −68.8 to −6.4

Designations for infection control
No designation NA Reference
Any designations NA 14.4 −5.9 to 34.7

Finance
Profit margin (%) 0.9** 0.4–1.5 0.7 −0.3 to 1.6

Nurse staffing
1RN per 13 or 15 patients Reference Reference
1RN per 10 patients 11.5 −14.2 to 37.1 50.3* 8.0–92.5
1RN per 7 patients 18.5 −7.4 to 44.5 91.8*** 47.8–135.7

Dedicated staff for each activity
No staff Reference Reference
1 person 36.2*** 18.0–54.3 34.0*** 9.8–58.2
≥2 persons 50.0*** 26.0–73.9 59.7*** 19.4–100.1

Assessment of division or activitya

Clear role of division 28.7 −1.8 to 59.1 −18.4 −50.4 to 13.6
Empowerment to division 3.5 −13.0 to 20.0 16.2 −12.4 to 44.9
Leadership from administrator 21.1* 0.6–41.6 32.5* 1.8–63.2

N s and o
C < 0.05

u
i

i

ote. The dependent variables were volume of patient safety activitie
I, confidence interval; NA, not applicable; RN, registered nurse. *P
a Reference for each variable is “not agree”.
es in the infection control model, with no correlation
dentified in the patient safety model.

Smaller hospital size was significantly related to
ncreased person-time values per 100-beds for both

p
s
p
m

ne of infection control activities, in person-hours/(100-beds month).
, **P < 0.01, ***P < 0.001.
atient safety and infection control (P < 0.05), that is,
maller hospital tend to shoulder a higher burden com-
ared to larger hospitals. Hospitals with lower profit
argins had fewer patient safety person-time values
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han those more profitable (P < 0.01). There was no sig-
ificant relationship between person-time values and
he infrastructural variable of facility for infection con-
rol status.

In hospitals with dedicated full-time staffing for
atient safety or infection control, person-time values
er 100-beds for both patient safety and infection con-
rol significantly increased by over 30% (P < 0.001 and
< 0.01, respectively). Hospitals with higher nurse-to-

atient ratios also had significantly higher person-time
alues for infection control (P < 0.01). Nurse-to-patient
atios were not significant in the patient safety model,
hough the point estimates tended toward increased
erson-time values.

Clear roles for the patient safety and infection con-
rol divisions answered by patient safety managers and
nfection control practitioners had no correlation to
erson-time values, and perceived empowerment of
ach division was similarly unrelated. Staff perception
egarding hospital administration leadership in imple-
enting patient safety and infection control activities,

owever, was significantly linked to increased person-
ime values (P < 0.05).

. Discussion

This study is the first to link person-time dedicated to
atient safety activities with characteristics of hospital
nfrastructure and organization. Our findings confirmed
hat hospitals with greater financial and organizational
esources are more able to promote the amount of activ-
ties for patient safety and infection control. The use of
etailed quantitative measurement (volume of activ-
ties for patient safety and infection control) rather
han qualitative data (presence or absence of practices
or patient safety and infection control) was a distinct
trength of this study.

The relationships of ownership structure, location
nd profit ratio to person-time values were incon-
istent between the model of patient safety and that
f infection control. In the patient safety model,
niversity-associated ownership structures promoted
olume of programs while the location of the hos-

ital was unrelated. By contrast, location positively
mpacted increase of programs in the infection control

odel, while ownership structure had no association
ith person-time values. This tension may be closely

fi
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elated to recent developments in Japanese health
olicy. In an effort to systematically increase patient
afety measures, the Japanese government issued a
eries of patient safety regulations to be implemented
n all teaching hospitals [10]. By requiring these prac-
ices to be implemented throughout Japan, the impact of
ocation on spread of patient safety programs was sig-
ificantly diminished. Because the financial and human
esources of a hospital vary significantly between
wnership structures, however, university-associated
ospitals were able to encourage amount of patient
afety programs to a much greater degree than munici-
al hospitals that are often smaller and have less profit
argins. No corresponding government intervention,

owever, took place for infection control by the year
006. In Japan, geographic isolation tends to produce
reater disparities in access to resources than does
ariations in hospital ownership structures. Therefore,
olicies requiring specific programs might impact the
ncrease of patient safety programs to a certain level.
his information regarding the relationship between
olicy and patient safety will be important in the further
evelopment of hospital regulations.

The positive impact of profit margins on the spread
f patient safety programs has important policy impli-
ations. The finding that increased profit margins
re predictive factors for person-time values in the
atient safety model suggests that the issue of patient
afety may be a low priority for hospital adminis-
rators. Previous research has found that leadership

ay be a critical influence in advancing patient safety
20,28,29]. Confirming the role of hospital administra-
ion in implementation of safety programs, perceived
dministrative leadership was also significantly related
o the size of both patient safety and infection con-
rol practices (P < 0.05). However, when we changed
he cut-point of the scales measuring the perceived
eadership for patient safety and infection control to
ategorize the response of “neutral” as “agree” (the
odel shown in Table 3 used the cut-point to include

he response of “neutral” into “not agree”), the results
f the impact of perceived leadership on the amount
f activity was only changed in the infection control
odel. There were no substantial changes in coef-

cient value and the significance of each predictor
ariable except for the administrative leadership vari-
ble in the infection control model. Therefore, when
e consider the impact of administrative leadership
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n infection control activities, a cautious interpretation
ould be needed. In contrast to the profit margin find-

ngs for patient safety, there was no association between
ncreased profit margins and spread of infection con-
rol practices. One explanation for these discrepancies
etween patient safety and infection control model may
gain be the lack of government regulatory control over
nfection control practices in Japan. Hospital adminis-
rators may be more likely to prioritize a program that
s presented as a national requirement, as is the case for
atient safety programs.

In accordance with our hypothesis (that financial
tatus, staffing resources and hospital infrastructure
ould be potential predictors of spread of activities

or patient safety and infection control), hospitals with
ufficient staffing resources (the presence of dedi-
ated full-time staff and nurse-to-patient ratios) were
ignificantly linked to increased person-time values.
lthough few studies examined the mechanism of this

ffect, prior studies have reported increased nurse-to-
atient ratio to be inversely associated with nosocomial
nfection rates [30–37]. By demonstrating the positive
mpact of nurse-to-patient ratios on spread of infec-
ion control activities, our findings lend support to
hese conclusions. Our results also showed increased
pread of both patient safety and infection control
ctivities with the presence of dedicated full-time
taffing (P < 0.001 and P < 0.01, respectively), despite
he political differences in regulatory control of the
wo systems. This result was consistent with findings
reviously reported in infection control [17–19], but
o our knowledge is the first such finding in the field
f patient safety. To promote the spread of hospital
afety programs, therefore, it may be necessary to
evelop policies around dedicated full-time staffing,
ather than more specific requirements that safety pro-
rams be implemented. The economic impact of such
olicies would include the costs associated with assign-
ng dedicated staff to safety activities, as well as the
osts of conducting increased numbers of hospital-
ide patient safety and infection control activities. To

void undue strain on staffing resources and the health-
are system, government financial support would be
ssential in offsetting these costs and promoting patient

afety.

Ideally, all hospitals should be required to develop
atient safety systems [1], regardless of hospital size.
ecause the financial investments involved in patient

d
t
s
t

icy 89 (2009) 26–36

afety systems are development and maintenance costs,
ather than the costs of safety practices for each indi-
idual inpatient, the economic burden associated with
atient safety is disproportionately large for small hos-
itals. Our results match these theoretical expectations.
s reported in our earlier study [10], these economies
f scale play a significant role in the total cost of patient
afety activities, a factor which should be weighed in
onsidering incentive schemes for hospitals of varying
izes.

This study had several limitations. Firstly, our study
ample was limited to teaching hospitals, which tend
o have greater financial and human resources than
on-teaching hospitals. The study results may there-
ore not be generalizable to non-teaching hospitals,
hich are often smaller and have fewer resources.
econdly, all responses were self-reported, and may

hereby be subject to reporting bias. Because respon-
ers were aware that survey responses would be
nonymous, however, we believe that survey results
ere a reasonable reflection of actual patient safety and

nfection control activities. In fact, although 34.7% of
ospitals voluntarily identified themselves, no differ-
nce in person-time values were noted between these
ospitals and those who chose to remain anonymous.
hirdly, the survey possibly underestimates the total

nvestment for patient safety. Since we evaluated the
ctivities of maintaining patient safety systems based
n hospital-level activities, investments made at the
atient—(e.g. bed side nursing time and informed con-
ent), unit—(e.g. nurse manager investigates errors)
nd department—(e.g. department measures or safety)
evels were not included. However, as stated by the
nstitute of Medicine [1], since the most important
trategy for improving patient safety is to develop
ystems that will reduce the probability of error and
mprove the probability of safety, targeting hospital-
evel efforts would seem to be adequate focus for this
tudy.

Additional research into establishing patient safety
utcome measures will be a critical step in the develop-
ent of a valid, accountable system of financial incen-

ives for patient safety. This study has important impli-
ations for the design of this incentive system, but evi-

ence is needed to demonstrate that the health care sys-
em will be safer following implementation of patient
afety practices. Future studies should also focus on
he cost-effectiveness of risk-reducing strategies.
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. Conclusion

Using quantitative data from teaching hospitals
cross Japan, we identified predictive factors for
ncrease of patient safety and infection control pro-
rams. To promote patient safety programs in hospitals,
t is imperative that policy makers require the assign-

ent of staff dedicated to patient safety. We also found
hat an important barrier to promoting the amount of
atient safety practices was lack of administrative lead-
rship. Future research will be needed to determine
utcome measurements for patient safety programs.
eliable and validated outcome measurements will
llow hospitals to demonstrate accountability, a crit-
cal step in the development of government incentive
rograms around patient safety and infection control.
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