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Abstract

Background Infection surveillance is a key element of infection prevention and control activities in the aged care
sector. In 2017, a standardised infection surveillance program was established for public residential aged care services
in Victoria, Australia. This program will soon be expanded to a national level for all Australian residential aged care
facilities. It has not been evaluated since its inception.

Methods The current study aimed to evaluate the Victorian Healthcare Associated Infection Surveillance System
(VICNISS) Coordinating Centre Aged Care Infection Indicator Program (ACIIP), to understand its performance and
functionality. A mixed methods evaluation was performed using the Updated Guidelines for Evaluating Public Health
Surveillance Systems developed by the United States Centers for Disease Control and Prevention as a framework.
VICNISS staff who coordinate and manage the ACIIP were invited to participate in interviews. Residential aged care
staff who use the program were invited to participate in a survey. Document analysis was also performed.

Results Four VICNISS staff participated in the interviews and 38 aged care staff participated in the survey. The ACIIP
is stable and able to be adapted quickly to changing definitions for infections. Users found the system relatively easy
to use but have difficulties after the long intervals between data entry year on year. VICNISS staff provide expert
guidance which benefits users. Users appreciated the benefit of participating and many use the data for improving
local practice.

Conclusions The ACIIP is a usessful state-wide infection surveillance program for aged care. Further development
of data validation, IT system capacity and models for education and user support will be required to support future
scalability.
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Mixed methods
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Introduction

Infection surveillance is a core component of effective
infection prevention and control (IPC) programs. It is
particularly important in residential aged care facilities
(RACFs) because of the increased vulnerability of resi-
dents to infections. This increased vulnerability is due
to a number of health and facility level concerns such
as underlying chronic disease, impaired mental status,
proximity of residents, and staff to resident ratios [1, 2].
Standardised surveillance ensures appropriate collection
and reporting of results which can contribute to qual-
ity improvement programs and provides vital data for
understanding the spread of infections [3].

In the state of Victoria, Australia, the Victorian Health-
care Associated Infection Surveillance System (VICNISS)
Coordinating Centre was established in 2002 to coordi-
nate standardised surveillance of healthcare associated
infections (HAIs) in Victorian public acute care hospi-
tals. In 2017, its scope of work was expanded to include
the Victorian public sector residential aged care services
(PSRACS). There are currently 179 PSRACS; most are
located in regional and rural areas and range in size from
2 to 193 operational spaces [4]. PSRACS are funded by
the Victorian State Government and are required to par-
ticipate in the VICNISS Aged Care Infection Indicator
(Surveillance) Program (ACIIP) [4].

Table 1 Attributes from the CDC Updated Guidelines for
Evaluating Public Health Surveillance Systems Program
Evaluation that were used for the evaluation of VICNISS ACIIP [5]
Attribute
Simplicity

Definition

The ease of operation of the
system and its integration with
existing systems.

The ability of the system to
adapt to changing informa-
tion needs and/or operating
conditions without significant
changes in time, staff contri-
bution or funding.

The accuracy, completeness,
and reliability of data captured.
The willingness of users to
participate in the surveillance
system.

The coverage of hospital
reporting by geographical
location and sector.

The timely entry, cleaning,
analysis, and reporting of data
by all users.

The reliability to maintain
confidentiality and perform
without failure, including dur-
ing adaptation.

The ability of the system to
achieve its objectives.

Flexibility

Data quality

Acceptability

Representativeness

Timeliness

Stability

Usefulness
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In 2021, a National Health and Medical Research
Council three-year research grant was awarded to three
peak bodies - the Victorian Healthcare Associated Infec-
tion Surveillance System (VICNISS) Coordinating Cen-
tre, the National Centre for Antimicrobial Stewardship
(NCAS) and the Registry for Senior Australians (ROSA)
to oversee the development, implementation and evalu-
ation of a national infection surveillance program for
aged care (NISPAC). It is envisaged that this program
will be accessible to all Australian RACFs and will include
national access to an updated iteration of the ACIIP. This
would require considerable expansion of the program
and its capacity.

It is necessary that the ACIIP is reviewed to ensure that
necessary improvements can be made and shortfalls are
identified prior to development and scaling of a national
program. Furthermore, ACIIP has not been evaluated
since its inception in 2017 and it is important that pro-
grams of this size undergo evaluation to allow for con-
tinuous improvement and streamlining. In this study we
utilised an international framework to perform a com-
prehensive evaluation of the ACIIP from the perspective
of program users and VICNISS staff.

Methods

A mixed-methods, multi-site evaluation study was con-
ducted. The framework for evaluation was adapted from
the Updated Guidelines for Evaluating Public Health Sur-
veillance Systems developed by the United States Centers
for Disease Control and Prevention (CDC) [5]. These
guidelines were developed to ensure that surveillance sys-
tems are functioning effectively and outline several tasks
to be conducted for evaluating surveillance systems. The
evaluation of the VICNISS ACIIP involved (1) describing
the program and its components and (2) an assessment of
eight program attributes (Table 1). Evidence was gener-
ated through consultation with stakeholders via surveys
and interviews, document analysis and systems review.

Data collection

Document analysis

Two researchers (EW, NB) conducted analysis of relevant
ACIIP documents including data collection forms, mod-
ule protocols, issue logs, and support materials such as
case studies and recorded webinars.

Interviews

VICNISS staff involved in the coordination and manage-
ment of ACIIP were approached to participate in semi-
structured interviews. Interviews were conducted by one
researcher (EW) via Zoom between 5th and 23rd of May
2022. Interview questions were mapped to the CDC eval-
uation attributes (Table 1) and were tailored to the staff
members’ role in relation to ACIIP.
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Survey
Purposive sampling was used to recruit RACF staff reg-
istered with VICNISS and who had participated in the
ACIIP in 2020 and/or 2021 on behalf of their facility.
Invitations to participate in a 45-item survey conducted
using Research Electronic Data Capture were sent via
email (REDCap) [6, 7]. Twenty-seven questions focused
on demographics, and infection and antimicrobial use
surveillance in their PSRAC. The remaining 18 questions
focussed on evaluation of the VICNISS ACIIP with ques-
tions mapped to the CDC evaluation attributes which
can be assessed by PSRACS staff — simplicity, data qual-
ity, acceptability, timeliness and usefulness (Table 1).
Survey questions included 5-point likert scale, multiple
choice and open-ended options for comments.

Data from eligible staff who completed the VICNISS
ACIIP evaluation section of the survey are presented.

Data analysis

Qualitative data

Interviews were recorded, transcribed and uploaded
to NVivo version 12 (QSR International) [8] along with
the open-ended survey responses. Deductive coding
was used to map data to the CDC evaluation attributes.
Two researchers (EW and AR) independently coded the
interview transcripts and discussed discrepancies. One
researcher (EW) coded the survey responses.

Quantitative

Data from the survey were analysed in STATA/SE 14.2
[9]. Frequencies of responses were calculated for each
question.

Triangulation

Interview, survey and document analysis data were ana-
lysed separately, with triangulation applied during inter-
pretation of the results to determine whether the findings
were convergent, dissonant or complimentary [10].
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Table 2 Demographics of participants from Residential Aged
Care Facilities who participated in the survey

Position n (%)
Aged care IPC lead 10 (26.3)
IPC consultant 19 (50)
Nurse unit or site manager 3(7.9)
Pharmacist 1(26)
Executive manager 2(53)
Other 3(7.9)

IPC=Infection prevention and control

Results

Participants

Four VICNISS staff were interviewed: two IPC consul-
tants, one manager and one IT officer. Interviews ranged
from 14 to 37 min.

Fifty-seven staff from Victorian PSRACS participated
in the survey; of these staff, 38 responded to the ACIIP
evaluation questions. The remaining 19 participants did
not answer any questions from this section of the sur-
vey and their data will not be presented here. Of the 38
respondents, most were IPC consultants (Table 2). Partic-
ipants mainly came from rural (=20, 54%) and regional
(n=14, 37.8%) areas. Survey results are described in Sup-
plementary material 1.

Description of the VICNISS ACIIP

The ACIIP is divided into three categories: ‘significant
organism infections, ‘staff vaccination” and ‘resident vac-
cination’ (Table 3).

A simple representation of the VICNISS ACIIP is
provided in Fig. 1. At the PSRACS, data are collected
and submitted online via the password secure VICNISS
portal predominately by Infection Control Consultants.
Denominator data for the significant organism infection
modules is downloaded from the Victorian Agency for
Health Information (VAHI) [11]. Once all data are sub-
mitted, PSRACS are able to access and compare their
data against previous and state-wide aggregate reports.

Table 3 Modules in the VICNISS Aged Care Infection Indicator Program Modules for measuring infections and vaccinations in

Residential Aged Care Facilities

Category Module Denominator Numerator Timeframe
Significant organism infections MRSA, VRE, All resident occupied bed days All residents with MRSA, Continuous be-
Cdifficile VRE or Cdifficile infection tween January and
December each year
Staff vaccination Influenza All staff (optionally volunteers) that Vaccination status of staff ~ Continuous

worked one or more shifts during the
specified timeframe

Resident vaccination Herpes zoster 1. All residents

2. Residents aged 70-79 years old.

Influenza All residents

Pneumococcal

and optionally volunteers  between April and

August each year
Vaccination status of Single day in May
residents present on the or September each
survey day year

Residents aged > 70 years only

VICNISS=Victorian Healthcare Associated Infection Surveillance System, MRSA=Methicillin resistant Staphylococcus aureus, VRE=Vancomycin resistant enterococci,

C. difficile=Clostridioides difficile
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Fig.1 The structure of the VICNISS Aged Care Infection Indicator Program as it relates to data organisation and sharing between services and government

At VICNISS, one Operations Director, two clinical (IPC
consultants) and two IT personnel alongside other duties
are primarily responsible for co-ordinating the VICNISS
ACIIP.

PSRACS=Public Sector Residential Aged Care Ser-
vices; VICNISS=Victorian Healthcare Associated Infec-
tion Surveillance System; DH=Department of Health;
IPC=Infection Prevention and Control.

ACIIP attributes

ACIIP is described below in accordance with the CDC
evaluation attributes. Key quotes from VICNISS staff
members are provided in Table 4. The quotes are not spe-
cifically attributed to participants to maintain anonymity
given the small sample size, in accordance with ethical
approval for this study.

Simplicity

ACIIP uses a simple data structure, requiring partici-
pants to enter data into a single form for each module
(Table 3). VICNISS staff were conscious of making ACIIP
easy to use for PSRACS staff. Most survey participants
agreed or strongly agreed that entering significant organ-
ism data into the ACIIP system is simple (n=35, 92.1%).
However, some survey respondents said that finding
the data to enter could be difficult. The ACIIP portal

contains protocols which outline what data is required in
each module and an example of the form to be filled out.

VICNISS staff differed in their view of user simplicity,
saying that PSRACS staff can have difficulty with using
the ACIIP portal because of infrequent use and can often
forget how to use the portal and complete their submis-
sion. VICNISS staft sought to reduce these impacts by
being available for PSRACS staff to phone and ask ques-
tions, and by providing expertise in IPC and infectious
diseases.

VICNISS staff explained and document analysis
showed that ACIIP does not require a large amount
of resources to be maintained, and storing and backing
up of data is automated. Initial funding for the program
largely went towards IT development, but it is now part
of routine operations as the program has not received
additional funding.

Flexibility
ACIIP has demonstrated its flexibility in that it can be
updated as required when there are changes to guidelines
or definitions for infections. One VICNISS staff member
explained that this required coordination between IT
staff to update the webforms and IPC staff to update the
protocols.

VICNISS IPC staff were previously siloed in their areas
of expertise, with one saying “we used to have one person
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do the large hospitals, one person did the small hospi-
tals, one person did the private hospitals”. However, with
changing personnel, VICNISS is aiming to have IPC staff
who are flexible in their knowledge and duties to ensure
there is redundancy in the system.

Data Quality

Interview participants noted that it can be difficult to
check the validity of the data submitted to ACIIP. MRO
modules submitted by PSRACS staff showed no cases of
VRE, MRSA or Clostridioides difficile in 2021 or 2022.
VICNISS staff stated that they often had to follow up
with facilities that entered zero infections to confirm they
were correct, with some expressing concern that infec-
tions might be missed. Comments from RACEF staff in
the survey indicated that these results are correct, stat-
ing that they “rarely have any infections with significant
organisms” (IPC Consultant).

VICNISS provides specific training for new staff partic-
ipating in the ACIIP, citing the importance of education
for staff who are trained in clinical roles and are unfamil-
iar with surveillance activities. However, with frequent
staff change overs, not all RACF staff are captured for
training, with only half of PSRACS staff surveyed report-
ing that they had attended an online training session for
the significant organism module (n=19, 50%).

The definitions used for the significant organism mod-
ules were developed based on the 2002 Australian Infec-
tion Control Association surveillance definitions for
multi-resistant organisms [12]. These definitions were
not validated before their use in the ACIIP.

Acceptability

Participation in ACIIP is required for all Victorian
PSRACS. It is rare that a facility will not complete data
entry.

Survey participants understood the value of participat-
ing in ACIIP, with all agreeing or strongly agreeing that
reporting of significant organisms and staff vaccination
compliance is of public health importance (n=38, 100%).
However, one survey participant noted issues in engag-
ing medical staff in vaccination surveillance, saying “with
time pressures for IPC it is difficult to raise awareness and
drive [the] program” (IPC Consultant).

VICNISS staff noted that surveillance was often not a
priority, saying that the “infection control role was the first
to go” when facilities were short staffed, and that work-
loads for IPC staff increased considerably when surveil-
lance activities needed to be done.

Representativeness
The ACIIP was developed specifically for the aged care
sector and was designed to include indicators that are
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important for RACFs to be aware of and are simple to
collect.

Victorian PSRACS are required to participate in the
ACIIP and as such, all of these facilities will typically sub-
mit data.

Timeliness

PSRACS are required to submit a surveillance plan at
the end of the calendar year. Document analysis and staff
interviews showed that VICNISS staff often need to fol-
low up with facilities to ensure these are submitted; this
can take approximately two weeks.

Significant organism data (Table 3) are submitted by
PSRACS every quarter. Facilities are given four weeks
from the end of the quarter to complete data submission,
which allows time for them to receive any outstanding
pathology reports required for entering organism data.
VICNISS staff reported that most facilities will typically
submit their data following this reminder email. The few
facilities that do not submit by this time are contacted by
a VICNISS staff member, with VICNISS staff saying that
these follow ups can also take approximately two weeks.

ACIIP users are given a timeline of submission dates
for each module a year in advance, to allow time for plan-
ning. Reports of these results are returned to the facilities
approximately one month after the submission due date.

Almost all survey participants agreed (n=21, 55.3%)
or strongly agreed (n=16, 42.1%) that the time required
to participate in the significant organism modules is
justifiable.

Stability

ACIIP uses custom software that was developed by the
in-house IT team. A VICNISS staff member stated that
the system is “very stable... very robust” and is encrypted
and regularly backed up. Unscheduled outages and fail-
ures are rare. Confidentiality of participating facilities is
maintained.

Usefulness

Victorian PSRACS are required to provide data for
a number of performance indicators. The modules
included in the ACIIP address several of these, and the
data is provided to the Victorian Department of Health.
At a facility level, RACFs are able to view a report of their
own data and can compare to data submitted in previous
years. Quarterly and annual reports that provide aggre-
gate data from all Victorian PSRACS allows participants
to understand their performance in the context of all
other participating facilities.

VICNISS staff questioned the benefit of capturing data
on significant organisms given that the results were fre-
quently zero. In contrast, survey participants also agreed
that participating in the significant organism surveillance
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(n=36, 94.7%) and vaccination surveillance (n=35,
94.6%) modules was useful for their facility. All survey
participants also agreed (n=15, 39.5%) or strongly agreed
(n=23, 60.5%) that surveillance of significant organism
infections in RACEFs is of public health importance. How-
ever, fewer agreed that participation had led to initiation
of IPC interventions in their facilities (significant organ-
ism module: n=20, 52.6%; vaccination module: n=23,
62.2%).

Those who had made changes said the vaccination
module had led to “updating of admission forms to ensure
past vaccination data is captured” (IPC consultant),
“more robust policies and data keeping” (IPC consultant)
and that it “Helps to identify who needs to be vaccinated
after entering aged care. Enables good tracking of staff
vaccinations also.” (IPC Lead). Significant organism infec-
tion modules provided “useful information for education
sessions” (IPC Consultant).

These improvements were driven by RACFs, with
one VICNISS staff member stating that facilities fre-
quently don’t have the resources for quality improvement
initiatives.

Discussion

ACIIP is a unique infection surveillance program in
Australia. It provides important data for understanding
performance and initiating improvement activities in
RACEFs. This study is the first time the program has been
evaluated. Our evaluation provides important implica-
tions for understanding and improving infection sur-
veillance in the aged care setting in Australia and other
countries. The results of this evaluation will also provide
important recommendations for the development of
NISPAC.

Several strengths and weaknesses of the ACIIP are
identified in the current evaluation. The system benefits
from a multidisciplinary team of experts who support
RACEF staff to correctly use ACIIP. However, the follow-
up required by staff to educate users can be time con-
suming. While the ACIIP portal contains protocols for
users on what data is required, there is little information
on how to enter data into the portal and how to navi-
gate it. Personal contact from experts has been shown
to encourage enrolment and participation in a national
surveillance program [13]. However, this requires exten-
sive resourcing and a large number of personnel who
can be deployed nationally. At present, it is unlikely that
NISPAC would have the resources to provide this level of
support. Improved digital reference materials and proto-
cols that demonstrate to users not only what data needs
to be entered, but how and where to enter it should be
considered in the development of NISPAC. These materi-
als would allow users to undertake self-guided learning,
reducing the burden on VICNISS staff.
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Similarly, VICNISS staff are currently required to fol-
low-up completion of modules with users. While most
users do submit data in a timely manner, with email
contact successfully reminding others to submit, phone
calls to the remaining facilities can be time consuming
for VICNISS staff. It is likely that with implementation
of NISPAC, many more facilities would need to be fol-
lowed up to complete surveillance, which would require
far more resources and staft time. Email reminders which
provide information on how to submit data may be suf-
ficient to encourage submission of data at a national level,
but this is an important consideration for staff resourcing
required for NISPAC [14].

The quality of surveillance data submitted to ACIIP
is difficult to assess and VICNISS staff raised concerns
about data validity. Evaluation of a surveillance system
in Norway similarly demonstrated the difficulties with
validating surveillance data [14]. This reinforces the need
to have high quality protocols and education materi-
als for users, and also highlights the importance of hav-
ing access to expert staff who can guide users on how to
collect data. That most participants reported that iden-
tifying significant organisms for surveillance was simple
provides a level of assurance that users are confident in
the data they are entering into the system.

VICNISS IT staff have developed a robust system which
can be easily adapted to changes and has proved its sta-
bility. ACIIP benefits from this dedicated team of experts
who are able to quickly make changes and improve-
ments to the system as needed. Expanding the program
nationally as part of NISPAC will mean the IT system will
need to support data from approximately 2,600 facilities
rather than the current 179 [15]. It is unclear how well
the system will be able to handle this amount of data, as
well as the operational activities required to manage the
considerable increase in users. More testing of the IT sys-
tem’s capacity will be needed during the development of
NISPAC.

ACIIP benefits facilities by increasing awareness of sig-
nificant organism infections and vaccinations amongst
staff. Evaluation of a similar program in the US also found
that awareness of IPC was improved simply by participat-
ing in infection reporting. [13] In contrast, fewer facili-
ties reported initiating quality improvements based on
participation in the modules. It is possible that this is due
to a lack of resources or funding, but increased support
from VICNISS in understanding reports and how to uti-
lise surveillance data could be valuable for RACFs.

There were some limitations to this study. The survey
was comprised of several sections with the ACIIP evalu-
ation section placed at the end. The survey may have
been too long for RACF staff to complete, and as such,
some participants who were eligible to complete the
ACIIP evaluation section did not reach it, which reduced
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the possible sample size for the quantitative analysis.
The general concordance between the VICNISS staff
interviews and the survey data indicates that the results
received were still representative of the target population.
For points where there was discordance between VIC-
NISS staff and PSRACS staff, further qualitative analysis
with PSRACS staff may be required in future to delve into
the reasons for this, however, it is unlikely to change the
overall understandings of ACIIP gained from this study.
Participation in the survey was anonymous, so it was not
possible to check for duplication. However, there were no
consistent demographics results across participants, so it
is unlikely that duplication occurred for this cohort.

Conclusion

ACIIP is useful for RACFs to report rates of significant
organism infections and vaccination compliance. Staff
appreciate the importance of collecting this data and the
benefits it has had on improving awareness of IPC activi-
ties in their facilities. This evaluation has highlighted
areas for consideration to improve the scalability of the
program to a national level — namely, data validation, IT
system capacity and need for user education/support.
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