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Abstract
Background: Infection prevention and control (IPC) measures in Japan are facilitated by a �nancial incentive
process at the national level, where facilities are categorized into three groups (Tier 1, Tier 2, or no �nancial
incentive). However, its impact on IPC at the facility level using a validated tool has not been measured.

Methods: A nationwide cross-sectional study was conducted from August 2019 to January 2020 to evaluate
the situation of IPC programs in Japan, using the global IPC Assessment Framework (IPCAF) developed by the
World Health Organization. Combined with the information on the national �nancial incentive system, the
demographics of facilities and each IPCAF item were descriptively analyzed. IPCAF scores were analyzed
according to the facility level of care and the national �nancial incentive system for IPC facility status, using
Dunn-Bonferroni and Mann-Whitney U tests.

Results: Fifty-nine facilities in Japan responded to the IPCAF survey: 34 private facilities (57.6%) and 25 public
facilities (42.4%). Of these, 11 (18.6%), 29 (49.2%), and 19 (32.3%) were primary, secondary, and tertiary care
facilities, respectively. According to the national �nancial incentive system for IPC, 45 (76.3%), 11 (18.6%), and
three (5.1%) facilities were categorized as Tier 1, Tier 2, and no �nancial incentive system, respectively. Based
on the IPCAF total score, more than half of the facilities were categorized as “Advanced” (n = 31, 55.3%),
followed by “Intermediate” (n = 21, 37.5%). The IPCAF total score increased as the facility level of care
increased, while no statistically signi�cant difference was identi�ed between the secondary and tertiary care
facilities (p= 0.79). There was a signi�cant difference between Tier 1 and Tier 2 for all core components and
total scores. Core components 5 (multimodal strategies for implementation of IPC interventions) and 6
(monitoring/audit of IPC and feedback) were characteristically low in Japan with a median score of 65.0
(interquartile range 40.0–85.0) and 67.5 (interquartile range 52.5–87.5), respectively.

Conclusions: The national �nancial incentive system was associated with IPC programs at facility level in
Japan. The current �nancial incentive system does not emphasize the multimodal strategy or cover
monitoring/audit, and an additional systematic approach may be required to further promote IPC for more
practical healthcare-associated infection prevention.

Background
Infection prevention and control (IPC) is an essential function of healthcare facilities that contributes to
patient safety, quality universal health coverage, and achieving sustainable development goals [1]. Promotion
of IPC at the facility level helps control antimicrobial resistance (AMR) as well as (re-) emerging infections [2,
3, 4]. However, there is a need for a systematic approach to de�ne and assess IPC programs of healthcare
facilities at the national level [5]. Therefore, the World Health Organization (WHO) developed evidence-based
guidelines on IPC programs [6, 7] and a relevant assessment tool—the IPC Assessment Framework (IPCAF)—in
2018 [8, 9].

The WHO conducted a global survey using the IPCAF in 2019, when their global hand hygiene campaign
marked its tenth anniversary [10, 11]. Japan joined this global survey, mainly led by the AMR Clinical
Reference Center (AMRCRC), a national focal lead of AMR for healthcare facilities, in collaboration with
academic societies. To our knowledge, this is the �rst IPC-relevant survey at the national level in Japan.
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Historically, the Ministry of Health, Labour and Welfare (MHLW) in Japan helped establish IPC programs at the
facility level through various measures, among which the major facilitator was the national regulatory system
of healthcare with a �nancial incentive (FI) to promote IPC. In 1996, healthcare facilities meeting certain IPC
standards began to receive an FI (0.6 USD per patient per day). This FI system was paused in early 2000s,
however, in 2010, the MHLW in Japan re-introduced an FI system of 10 USD per patient per admission. [12]. In
2012, a regional IPC network with multiple surrounding institutions was incorporated as a condition for the FI
system, which was subsequently upgraded. If the regional IPC network was established with a facility as the
main IPC “hub” of the network, the facility was further classi�ed into a Tier 1 (40 USD per patient per
admission) facility. Small- and medium-sized facilities that met the criteria for the basic FI system but did not
assign a full-time IPC manager as required for the Tier 1 facilities were classi�ed as Tier 2 (10 USD per patient
per admission) [13]. As such, facility-level IPC programs in Japan are heavily guided by the FI system.

Although the national IPC-related FI system was put in place more than a decade ago, the assessment of IPC
at the facility level using a globally validated tool has not been conducted nationwide in Japan. Therefore, we
conducted a cross-sectional study to evaluate the situation of IPC programs using WHO global survey data
collected from healthcare facilities in Japan. The study objective was to assess the overall characteristics of
IPC programs across multiple Japanese health facilities and the impact of the national IPC-related FI system
on them.

Methods

Ethics statement
According to the Ministry of Education, Culture, Sports, Science and Technology, and MHLW in Japan [14],
ethical review and informed consent were not required because no individual patient-level data were used, and
no data could be linked to any individual.

Study Design, Setting, And Sampling
This nationwide cross-sectional survey in Japan was conducted from August 2019 to January 2020, as part
of the WHO Global Survey. Survey participation of healthcare facilities was called through AMRCRC, the
Japanese Association for Infectious Diseases, the Japanese Society of Intensive Care Medicine, and the
Japanese Society for IPC. They made an announcement of the WHO global survey through multiple channels,
such as a post on their website and their social networking service and a group email. Participating facilities
responded to an online survey for the IPCAF [15].

Study Participants And Data Collection

Questionnaire survey of IPCAF
The IPCAF comprises 81 questions across eight core components (CCs) of IPC programs identi�ed by the
WHO recommendations [8]. It enables staff of healthcare facilities to assess, identify the gap of, and promote
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IPC programs at the facility level, and can also be used to assess the overall IPC situation at both national and
regional levels. The score totals 800 (each component = 100 maximum).

The backgrounds and demographics of the respondents’ facilities were collected. The following data were
collected through IPCAF: CC 1, IPC program; CC 2, IPC guidelines; CC 3, IPC education and training; CC 4,
Healthcare-associated infection (HAI) surveillance; CC 5, multimodal strategies for implementation of IPC
interventions; CC 6, monitoring/audit of IPC and feedback; CC 7, workload, sta�ng, and bed occupancy; and
CC 8, built environment, materials, and equipment for IPC at the facility level. Each CC was calculated using a
score of 0–100 [8]. Based on the total score, the facilities were classi�ed into four categories: (i) 0–200,
“Inadequate” (IPC CCs’ implementation was de�cit); (ii) 201–400, “Basic” (some aspects of the IPC
components were in place but not su�ciently implemented); (iii) 401–600, “Intermediate” (most aspects of
IPC CCs were appropriately implemented); and (iv) 601–800, “Advanced” (IPC CCs were fully implemented),
according to the WHO recommendations [8].

De�nition of facility level of care and the national IPC-related
FI system
Facility level of care was collected as part of the WHO global survey, and categorized into three categories: (i)
primary level healthcare facility, de�ned as a facility with mainly internal medicine, obstetrics and gynecology,
pediatrics, or general surgery with few specialties, which could be referred to as a district or rural hospital with
limited laboratory services; (ii) secondary level healthcare facility, de�ned as a facility with more specialties,
which could be referred to as regional hospitals with bed sizes typically ranging from 200 to 800 beds; and (iii)
tertiary level healthcare facility, de�ned as a facility with highly specialized services such as cardiology,
intensive care unit, and special imaging unit, which could be referred to as a teaching hospital or national
hospital with a bed size typically ranging from 300 to 1500 beds [8]. Information on the facility status of the
national IPC-related FI system was further obtained and categorized into three groups: (i) Tier 1, (ii) Tier 2, and
(iii) no FI, depending on the requirements of each facility met [13].

Statistical Analyses
We �rst describe the characteristics of respondents through the global survey in Japan. Second, the IPCAF
scores were compared by (i) the facility level of care and (ii) the FI facility status for IPC. Third, we conducted
a detailed descriptive analysis of the components in Japan that scored low compared to the same survey
results from other developed countries [16, 17]. Continuous variables are shown as median with interquartile
range (IQR). To compare the FI facility status for IPC, we conducted the only comparison of facilities with Tier
1 and Tier 2, using Mann-Whitney U test, because of the small number of facilities with no FI for IPC.
Signi�cance was de�ned as P < .05. The Dunn-Bonferroni correction was performed to compare facilities with
different levels of care. All analyses were performed using SPSS Statistics version 27 (IBM Corp., Armonk, NY,
USA).

Results

Respondents’ characteristics
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A total of 59 facilities across 21 prefectures out of 47 prefectures in Japan responded to the IPCAF survey
(Table 1). The most frequent respondents of the participating facilities were IPC nurses (n = 38, 64.4%). There
were 34 private facilities (57.6%) and 25 public facilities (42.4%). About the facility level of care, there were 11
(18.6%) primary, 29 (49.2%) secondary, and 19 (32.3%) tertiary level health care facilities. Most facilities had
their own IPC committees (n = 56, 94.9%). According to the national IPC-related FI system, 45 (76.3%), 11
(18.6%), and 3 (5.1%) facilities were categorized as Tier 1, Tier 2, and no FI, respectively (Table 1). More than
half of the facilities had “Advanced” status based on the IPCAF total score (n = 31, 55.3%) followed by those
with “Intermediate” status (n = 21, 37.5%) and those with “Basic” status (n = 4, 8.0%) with the remaining three
facilities with unknown total score due to incomplete answers.
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Table 1
Descriptive characteristics of respondents (N = 59)

Variable Number Proportion

Occupation    

Doctor 20 33.9%

Nurse 38 64.4%

Pharmacist 1 1.7%

Facility type    

Private 34 57.6%

Public 25 42.4%

Facility level of care    

Primary 11 18.6%

Secondary 29 49.2%

Tertiary 19 32.2%

IPC role    

IPC committee member 56 94.9%

IPC focal person 3 5.1%

FI category for IPC    

Tier 1 45 76.3%

Tier 2 11 18.6%

No �nancial incentive 3 5.1%

IPCAF IPC level*    

Inadequate (scores: 0–200) 0 0%

Basic (scores: 201–400) 4 8.0%

Intermediate (scores: 401–600) 21 37.5%

Advanced (scores: 601–800) 31 55.3%

IPC, infection prevention and control; IPCAF, Infection Prevention and Control Assessment Framework; FI,
�nancial incentive

*Three facilities were excluded from the analysis because of incomplete answers.

Ipcaf Score Strati�ed By Facility Level Of Care
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The median (IQR) total IPCAF score was 627.5 (IQR 528.7–712.5), while for tertiary, secondary, and primary
care facilities it was 725.0 (617.5–759.3), 615.0 (547.5–687.5), and 522.5 (382.5–570.0), respectively (Fig. 1,
Table 2). The total score increased as the facility level of care increased, although the difference did not reach
statistical signi�cance between secondary and tertiary care facilities (p = 0.79). CCs 1, 7, and 8, and the total
IPCAF scores were signi�cantly higher among secondary than primary care facilities (Table 2). CCs 1 and 2
scores were signi�cantly higher among tertiary than secondary care facilities. All CCs and the total scores
were signi�cantly higher among tertiary than primary care facilities.
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Table 2
Infection Prevention and Control Assessment Framework (IPCAF): comparative analysis of core components

by facility level of care (N = 59)

  Facility level of care P-value**

Core
components

All

(N = 59)

Tertiary

(n = 19,
32.2%)

Secondary

(n = 29,
49.2%)

Primary

(n = 
11,18.6%)

Tertiary
vs.
Secondary

Tertiary
vs.
Primary

Secondary
vs.
Primary

1. IPC programs 82.5
(65.0–
90.0)

85.0
(82.5–
95.0)

80.0
(68.7–
88.7)

60.0
(52.5–
75.0)

.040 < .001 .022

2. IPC guidelines 90.0
(80.0–
100)

100
(90.0–
100)*

87.5
(78.7–
100) *

72.5
(62.5–
90.0)

.046 < .001 .112

3. IPC education
and training

75.0
(60.0–
85.0)

85.0
(70.0–
95.0)

72.5
(60.0–
85.0) *

60.0
(50.0–
70.0)

.091 .004 .342

4. HAI
surveillance

77.5
(61.8–
87.5)

85.0
(77.5–
92.5)

77.5
(62.5–
82.5)

60.0
(40.0–
77.5))

.054 .001 .147

5. Multimodal
strategies

65.0
(40.0–
85.0)

85.0
(40.0–
95.0)

65.0
(50.0–
85.0)

45.0
(25.0–
60.0)

.673 .017 .154

6.
Monitoring/audit

of IPC practices
and feedback

67.5
(52.5–
87.5)

82.5
(60.0–
90.0)

67.5
(56.2–
85.0)

50.0
(32.5–
65.0)

.384 .010 .184

7. Workload,
sta�ng

and bed
occupancy

85.0
(55.0–
100)

95.0
(75.0–
100)

85.0
(62.5–
100)

50.0
(40.0–
85.0)

.682 .003 .039

8. Built
environment,
materials, and
equipment for
IPC

97.5
(87.5–
97.5)

100
(92.5–
100)

97.5
(91.2–
100)

87.5
(77.5–
90.0)

1.000 .002 .012

Continuous variable data are presented as median (IQR).

IPC, infection prevention and control; HAI, healthcare-associated infection

*One facility was excluded from the analysis because of incomplete answers.

**The Dunn-Bonferroni correction was performed.
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  Facility level of care P-value**

Total 627.5
(528.7–
712.5)

725.0
(617.5–
759.3)

615.0
(547.5–
687.5)

522.5
(382.5–
570.0)

.079 < .001 .033

Continuous variable data are presented as median (IQR).

IPC, infection prevention and control; HAI, healthcare-associated infection

*One facility was excluded from the analysis because of incomplete answers.

**The Dunn-Bonferroni correction was performed.

Ipcaf Scores Strati�ed By The Fi Facility Status For Ipc
The total IPCAF score and each CC score were also compared across the categories of the national IPC-related
FI system (Fig. 2, Table 3). The median (IQR) total scores of facilities with Tier 1, Tier 2, and no FI were 662.5
(575.0–735.0), 516.2 (401.2–570.6), and 375.0 (343.8-453.8), respectively. Tier 1 facilities scored signi�cantly
higher for the total IPCAF score and all CCs than Tier 2 facilities.



Page 10/22

Table 3
Infection Prevention and Control Assessment Framework (IPCAF): comparative analysis of core components
by the facility status of the national �nancial incentive system for infection prevention and control (N = 59)

  Facility FI status for IPC P-value**

Core components Tier 1

(n = 45,
76.3%)

Tier 2

(n = 11, 18.6%)

No FI*

(n = 3, 5.1%)

Tier 1 vs.
Tier 2

1. IPC programs 85.0 (77.5–
95.0)

60.0 (55.0–
70.0)

35.0 < .001

2. IPC guidelines 92.5 (82.5–
100)†

67.5 (57.5–
90.0)

72.5 .001

3. IPC education and training 80.0 (65.0–
87.5)

60.0 (50.0–
77.5) †

60.0 .014

4. HAI surveillance 82.5 (72.5–
89.3) †

60.0 (40.0–
70.0)

40.0 < .001

5. Multimodal strategies 75.0 (52.5–
90.0)

45.0 (35.0–
55.0)

5.0 .017

6. Monitoring/audit

of IPC practices and feedback

75.0 (57.5–
90.0)

60.0 (40.0–
77.5)

32.5 .028

7. Workload, sta�ng

and bed occupancy

90.0 (75.0–
100)

50.0 (45.0–
85.0)

40.0 .011

8. Built environment, materials, and
equipment for IPC

100 (92.5–
100)

87.5 (77.5–
95.0)

90.0 .001

Total 662.5 (575.0–
735.0)

516.2 (401.2–
570.6)

375.0 (343.8-
453.8)

.001

Continuous variable data are presented as median (IQR)

Comparison between Tier 1, Tier 2, and no FI was performed because of the small sample size of no FI.

IPC, infection prevention and control; HAI; healthcare-associated infection; FI, �nancial incentive

*IQR was not described because of the small sample size (n = 3).

**Mann-Whitney U test was performed.

†One facility was excluded from the analysis because of incomplete answers.

Ccs 5 And 6 In Japan
Compared to other CCs, CCs 5 (multimodal strategies for implementation of IPC interventions) and 6
(monitoring/audit of IPC and feedback) were low in Japan (65.0 [40.0–85.0] and 67.5 [52.5–87.5],
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respectively) (Table 4, 5). For CC 5, 40.7% of the facilities reported they did not use multimodal strategies to
implement IPC interventions. Elements such as education and training, and monitoring and feedback were
conducted in 42.4% and 52.5% of facilities, respectively, while safety climate and culture change were focused
only in 15.3% of facilities. For CC 6, most facilities had a person responsible for monitoring and auditing IPC
practices (91.5%); however, only two-thirds of the facilities (69.5%) had a monitoring plan in place. Hand
hygiene compliance (81.4%) and consumption of alcohol-based hand rub or soap (88.2%) and antimicrobial
agents (93.3%) were commonly monitored. Conversely, intravascular catheter insertion care (50.9%), wound
dressing change (27.2%), cleaning of the ward environment (49.2%), and disinfection and sterilization of
medical equipment or instruments (52.6%) were less frequently monitored. In addition, 35.6% of healthcare
facilities did not measure the WHO Hand Hygiene Self-Assessment Framework despite the above-mentioned
large proportion of facilities monitoring hand hygiene compliance. Only one-third of the facilities (32.3%) used
a scale to assess safety culture parameters.
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Table 4
Detailed results of Infection Prevention and Control Assessment Framework (IPCAF): core component 5* (N = 

59)
Element Answer Score Number Proportion

Using multimodal
strategies to implement IPC
interventions

No 0 24 40.7%

  Yes 15 35 59.3%

Multimodal strategies
including any or all of the
following elements:

Choose one answer (the
most accurate) per element

       

System change Element not included 0 17 28.8%

  Interventions to ensure the necessary
infrastructure and continuous availability
of supplies are in place

5 27 45.8%

  Interventions to ensure the necessary
infrastructure and continuous availability
of supplies are in place and addressing
ergonomics and accessibility,

such as the best placement of central
venous catheter set and tray

10 15 25.4%

Education and training Element not included 0 13 22.0%

  Written information and/or oral
instruction and/or e-learning only

5 21 35.6%

  Additional interactive training sessions
(includes simulation and/or bedside
training)

10 25 42.4%

Monitoring and feedback Element not included 0 11 18.6%

  Monitoring compliance with process or
outcome indicators

5 17 28.8%

  Monitoring compliance and providing
timely feedback of monitoring results to
health care workers and key players

10 31 52.5%

Communications and
reminders

Element not included 0 11 18.6%

  Reminders, posters, or other
advocacy/awareness-raising tools to
promote the intervention

5 32 54.2%

IPC, infection prevention and control

* IPC core component 5 refers to multimodal strategies for implementation of IPC interventions
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Element Answer Score Number Proportion

  Additional methods/initiatives to
improve team communication across
units and disciplines

10 16 27.1%

Safety climate and culture
change

Element not included 0 22 37.3%

  Managers/leaders show visible support
and act as champions and role models,
promoting an adaptive approach and
strengthening a culture that supports
IPC, patient safety and quality

5 28 47.5%

  Additionally, teams and individuals are
empowered so that they perceive
ownership of the intervention

10 9 15.3%

A multidisciplinary team
used to implement IPC
multimodal strategies

Not exist 0 9 15.3%

  Exist 15 50 84.7%

Regular link to colleagues
from quality improvement
and patient safety to
develop and promote IPC
multimodal strategies

Not exist 0 13 22.0%

  Exist 10 46 78.0%

Strategies including
bundles or checklists

Not exist 0 21 35.6%

  Exist 10 38 64.4%

IPC, infection prevention and control

* IPC core component 5 refers to multimodal strategies for implementation of IPC interventions
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Table 5
Detailed results of Infection Prevention and Control Assessment Framework (IPCAF): core component 6* (N = 

59)
Element Answer Score Number Proportion

Trained personnel responsible for
monitoring/audit of IPC practices and
feedback

Do not exist 0 5 8.5%

  Exist 10 54 91.6%

A well-de�ned monitoring plan with
clear goals, targets, and activities

Not conducted 0 18 30.6%

  Conducted 7.5 41 69.5%

Processes and indicators monitored in
your facility (check all that apply)

None 0 1 1.7%

  Hand hygiene compliance
(using the WHO hand
hygiene observation tool or
equivalent)

5 48 81.4%

  Intravascular catheter
insertion and/or care

5 30 50.9%

  Wound dressing change 5 16 27.2%

  Transmission-based
precautions and isolation to
prevent the spread of
multidrug resistant
organisms

5 39 66.2%

  Cleaning of the ward
environment

5 29 49.2%

  Disinfection and sterilization
of medical
equipment/instrument

5 31 52.6%

  Consumption/usage of
alcohol-based hand rub or
soap

5 52 88.2%

  Consumption/usage of
antimicrobial agents

5 55 93.3%

  Waste management 5 32 54.3%

Frequency of the WHO Hand Hygiene
Self-Assessment Framework Survey
undertaken

Never 0 21 35.6%

IPC, infection prevention and control; WHO, World Health Organization; HSOPSC, Hospital Survey on
Patient Safety Culture; SAQ, Safety attitudes questionnaire; PSCHO, Patient safety climate in healthcare
organizations; HSC, Hospital Safety Climate Scale.

* IPC core component 6 refers to monitoring/audit and feedback of IPC practices
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Element Answer Score Number Proportion

  Periodically, but no regular
schedule

2.5 21 35.6%

  At least annually 5 17 28.9%

Feedbacking auditing reports on the
state of the IPC activities/performance

No reporting 0 2 3.4%

  Within the IPC team 2.5 48 81.4%

  To department leaders and
managers in the areas being
audited

2.5 39 66.2%

  To frontline healthcare
workers

2.5 45 76.3%

  To the IPC committee or
quality of care committees or
equivalent

2.5 48 81.4%

  To hospital management
and senior administration

2.5 33 56%

The regular reporting of monitoring
data (at least annually)

Not conducted 0 5 8.5%

  Conducted 10 54 91.6%

Monitoring and feedback of IPC
processes and indicators performed in
a “blame-free” institutional culture
aimed at improvement and behavioral
change

Not conducted 0 15 25.5%

  Conducted 5 44 74.6%

Assessing safety cultural factors in
your facility (for example,

by using other surveys such as
HSOPSC, SAQ, PSCHO, HSC)

Not conducted 0 40 67.8%

  Conducted 5 19 32.3%

IPC, infection prevention and control; WHO, World Health Organization; HSOPSC, Hospital Survey on
Patient Safety Culture; SAQ, Safety attitudes questionnaire; PSCHO, Patient safety climate in healthcare
organizations; HSC, Hospital Safety Climate Scale.

* IPC core component 6 refers to monitoring/audit and feedback of IPC practices

Discussion
IPC at the health facility level across Japan was evaluated for the �rst time through a globally validated tool,
IPCAF, and the level of IPC programs was “Advanced” at more than half of the facilities. We further strati�ed
facilities by FI facility status for IPC, a unique factor regulated by the Japanese healthcare policy. Facilities
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with a higher level of care and a Tier 1 FI status, whose IPC requirements were more comprehensive, scored
higher in IPCAF, suggesting that their IPC programs were better resourced and implemented.

The IPCAF is a globally validated tool that highlights IPC characteristics across countries. The median total
IPCAF score in Japan was categorized as “Advanced” IPC level. Compared to the results of the 2019 global
survey of IPCAF [18], the IPC level in Japan was similar to or better than that of high-income countries [19].
The evaluation of IPC using the IPCAF tool has been conducted both locally and globally to date. In a study of
736 acute care hospitals in Germany, the median score was 690 (640–762.5) [16]. A similar study was
conducted in Austria with a median score of 620 (567.5–709) [17]. Both countries were ranked as “Advanced”
in the IPCAF, suggesting well-developed IPC programs. Compared to these study results, Japan scored higher
on CC 7 (workload, sta�ng, and bed occupancy) and CC 8 (built environment, materials, and equipment for
IPC). These CCs correspond to the hardware part of the healthcare facilities. Therefore, resource investment in
such aspects of IPC seems appropriate in Japan.

Healthcare delivery, including IPC measures at the facility level in Japan, is historically guided by the payment
system for healthcare; in particular, FI per patient admission is paid to a hospital if it meets certain IPC
requirements set by the government, a unique system compared to other countries. Allocation of dedicated
resources for IPC is essential to improve the national IPC level for better quality of care [18]. However, the
relationship between HAI and incentives has been argued to date [20, 21]. For example, in the United States,
the Centers for Medicare & Medicaid Services have implemented reforms to limit FI for healthcare costs of
preventable HAIs since 2008 [22]. Their target HAIs included central line-associated bloodstream infection
(CLABSI), catheter-associated urinary tract infection (CAUTI), and surgical site infection. However, whether the
Centers for Medicare & Medicaid Services’ non-payment policy contributes to achieve reduction of HAIs has
been inconclusive, with some studies showing a reduction in HAIs and others showing no signi�cant
relationship with HAIs [23, 24]. Drohan and colleagues used a mathematical model to examine how to
effectively allocate limited subsidies for IPC [21], showing that a dollar-for-dollar matching grant is most
effective in reducing HAIs where hospitals in an area with lower transmission of HAIs preferably receive
government subsidies. In contrast, there is no regulatory guidance on payment to target the reduction in
speci�c HAIs in Japan. Instead, facilities that receive FI are organized in accordance with the stipulated IPC
programs set out by the government. This national IPC-related FI system in Japan mainly de�nes members of
an IPC team, including designated IPC experts, and sets IPC-related training and facility-level guideline
development, likely Japanese leading facilities to improve IPC CCs measured in IPCAF. In addition, the concept
of “regional collaboration with multiple institutions on IPC” was introduced in the 2012 revision [13]. Since
then, Tier 1 facilities have been required to form a regional support network with the surrounding Tier 2
facilities and to hold joint conferences regularly. Sharing the information on and experience in IPC measures,
among others, has not only promoted the spread of knowledge on IPC measures, but also enabled mutual
evaluation of standardized IPC measures.

Here, we focus on particular CCs: our analysis showed that CCs5 and CC 6 had a characteristically lower score
in Japan than in Austria, Germany and other high-income countries [10, 16, 17]. Multimodal strategy, CC 5, is
an implementation strategy to improve a target outcome or to change behavior, comprising several elements
or components implemented in an integrated way [7]. It has been shown to be effective to improve IPC
practices, and should ideally play a major role on IPC programs. Adaptation of the multimodal strategy at both
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national and facility level will further facilitate IPC programs in Japan. Also, monitoring and auditing of IPC
practices, CC 6, is strongly associated with CC 5 as monitoring and auditing ensure adherence to IPC practices
promoted by the multimodal strategy. While most facilities (91.5%) had a person in charge of monitoring and
auditing IPC practices, substantially fewer facilities (69.5%) had a monitoring plan in place. In addition, while
consumable items such as disinfectants and antimicrobials were frequently monitored, items or processes
more directly related to patient safety, such as intravascular catheter insertion/care, wound dressing change,
cleaning of the ward environment, disinfection, and sterilization of medical equipment and instruments, were
less frequently monitored. Such signs of inadequate safety culture for HAI prevention and the lack of
granularity of IPC-related monitoring may arise from insu�cient utilization of the established HAI surveillance
system as an outcome measure in Japan. The overall picture of the disease burden of HAIs in Japan is not
clear, partly because the national FI system for IPC does not mandate reporting of outcome measures for
HAIs. In a multicenter cross-sectional study, Sakamoto and colleagues revealed that the degree of compliance
with evidence-based HAIs preventive measures was determined by each hospital’s resources and
organizational attitude toward patient safety [25]; while the proportion of facilities conducting surveillance for
CLABSI, CAUTI, and ventilator-associated pneumonia were 55.9%, 34.9%, and 31.4%, respectively, in 2012, the
situation remained almost unchanged in their following evaluation in 2016 [26]. To further promote practical
IPC programs at the facility level, it is worth considering a system that fully utilizes outcome-oriented
surveillance, where HAI rates are continuously measured as an indicator [27]. Strategic planning and
implementation of IPC measures based on results from an active surveillance system will likely contribute to a
more effective risk reduction of HAIs in Japan.

We recognize study limitations. First, we used both the original English version of the IPCAF tool and the one
translated into Japanese for the survey [15] (see Acknowledgements). Because of the translation, there might
be some items that do not fully convey the original intent of the tool, despite the fact that several Japanese
experts �uent in English were involved in the translation. Next, although the IPCAF tool is carefully designed as
a self-assessment instrument, some questions require an understanding of the WHO methodology, which
some Japanese respondents might not be accustomed to. Finally, because of the relatively small sample size,
the results may not re�ect the IPC situation in all health facilities in Japan. However, the Japanese Society for
IPC—the main channel used for survey participation—expectedly reached out to most IPC practitioners in
Japan. This also inhibited us from performing logistic regression analyses to adjust for potential confounders
such as facility type, and we could not assess whether the facility status of the national IPC-related FI system
was independently associated with IPC programs in Japan. Nevertheless, we believe that this �rst-ever
evaluation of facility IPC programs using an international standard tool provides important insight into the
current situation of IPC of facilities in Japan and helps identify issues for future improvement in IPC
implementation.

Conclusions
We conducted a nationwide survey in Japan to evaluate the facility-level IPC programs through a globally
validated tool. Our study is the �rst conducted for the �rst time in Asian countries according to the literature.
The facility level of care and the FI facility status for IPC may be associated with IPC programs in Japan. The
current FI system does not cover monitoring/audit, and focusing on multimodal strategy of IPC
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implementation and outcome measures of the IPC implementation may further strengthen the IPC programs
at facility level in Japan.
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Figures

Figure 1

Infection Prevention and Control Assessment Framework (IPCAF) total score, strati�ed by the facility level of
care

The median total scores for all types, and healthcare facilities with tertiary, secondary, and primary level of
care were 627.5 (528.7–712.5), 725.0 (617.5–759.3), 615.0 (547.5–687.5), and 522.5 (382.5–570.0),
respectively.

Figure 2
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Infection Prevention and Control Assessment Framework (IPCAF) total score, strati�ed by the facility status of
the national �nancial incentive system for infection prevention and control

The median total scores of facilities with Tier 1, Tier 2, and no �nancial incentive (FI) for infection prevention
and control (IPC) were 662.5 (575.0–735.0), 516.2 (401.2–570.6), and 375.0 (343.8-453.8), respectively. 


