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ABSTRACT
Spirometry has been established as an essential test for
diagnosing and monitoring respiratory disease, particularly asthma and COPD, as well as in occupational
health surveillance. In Australia and New Zealand, there
is currently no pathway for spirometry operators in
community-based healthcare settings to demonstrate
spirometry competence. The Australia and New Zealand
Society of Respiratory Science (ANZSRS) has identiﬁed
a need for developing a pathway for operators working
in community-based practices in Australia and
New Zealand to demonstrate spirometry competence
and certiﬁcation. Spirometry certiﬁcation provides evidence to patients, clients, employers and organizations
that an individual has participated in an assessment
process that qualiﬁes them to perform spirometry to
current international spirometry standards set out by
the American Thoracic Society and the European Respiratory Society (ATS/ERS). This document describes a
competence assessment pathway that incorporates a
portfolio and practical assessment. The completion of
this pathway and the award of certiﬁcation confer an
individual is competent to perform spirometry for
3 years, after which re-certiﬁcation is required. The
adoption of this competency assessment and
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certiﬁcation process by specialist organizations, and the
commitment of operators performing spirometry to
undergo this process, will enhance spirometry quality
and practice in community-based healthcare settings.
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INTRODUCTION
In 2017, the Australian and New Zealand Society of
Respiratory Science (ANZSRS) published a position
statement on the minimum requirements for spirometry
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training courses.1 The intention was to ensure spirometry
courses available in Australia and New Zealand provided
attendees with the theoretical and practical knowledge to
meet the requirements for competency in spirometry.
The current paper is a supplement to the 2017 position statement and presents a process for assessing
competency and awarding certiﬁcation to trained operators performing diagnostic spirometry and occupational health screening spirometry in community-based
health settings. These may include, but are not limited
to, the following: community and primary healthcare
services, general practice, private practice specialist
services, occupational health services, non-tertiary hospitals, research facilities, pathology services, outreach
services, allied health services and pharmacies.
Spirometry is performed in community-based health
services across the world. Despite its wide use, the
quality of the results obtained in this setting does not
always meet international practice standards.2–4 A
review of spirometry undertaken for occupational
health screening in Queensland, Australia, found that
many operators lacked training and of those trained,
the type and the format of training varied.5 The 2017
ANZSRS spirometry training position paper proposed a
standardized approach to course content, structure and
delivery.1 However, training alone, even when delivered to a standard, does not ensure ongoing good quality spirometry.6,7

THE ANZSRS COMMUNITY-BASED
SPIROMETRY COMPETENCY
WORKING GROUP
The ANZSRS board recognized the need to improve
the standard of spirometry in community-based
healthcare settings. Members of the special interest
group, the ANZSRS Community-Based Spirometry
Competency (CBSC) working group, were selected by
the board of the ANZSRS through an Expression of
Interest process. All members of the CBSC working
group recognized the importance of improving spirometry competence in community-based healthcare settings and had extensive experience in developing,
coordinating and facilitating spirometry training
programmes in Australia and New Zealand. Several
members were authors of the ANZSRS Spirometry
Training position paper.1 The CBSC working group,
referred to as the working group throughout the paper,
developed the document on an honorary basis and
received support from the ANZSRS board to convene
regular teleconference meetings. Detailed information
about the model, including a table of deﬁnition of
terms used in this paper, is provided in Appendix S1
and S2 (Supplementary Information).
To address the needs of spirometry operators, physicians and the community, the CBSC working group has
developed a model for assessing competence of spirometry operators in community-based settings. The
model has been derived following a review of current
international and national processes for competence
assessment in spirometry and other disciplines. The
assessment tools presented in Supplementary Information include tools developed and used by the authors
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in various spirometry training programmes that align
with the 2017 ANZSRS Spirometry Training position
paper.
The aim of this position paper is to provide a model
for assessing competence in spirometry. It also provides potential assessment tools for organizations that
have the capability to implement and administer spirometry competency assessments in the future.

THE VALUE OF CERTIFICATION
The working group agreed that the model for assessing
competence would result in operator certiﬁcation,
which is dependent on the demonstration of spirometry competencies. For certiﬁcation to be awarded, the
candidate would demonstrate the application of spirometry knowledge and skills independent of the training environment. At the time of preparing this paper,
there were no legal requirements for operators to be
certiﬁed to perform spirometry in Australia and
New Zealand.
Certiﬁcation is a method used to provide conﬁdence
that an individual possesses the skills and knowledge
to perform their job to current practice standards.8 The
aim of certiﬁcation is to benchmark skills against a
standard and add value to an individual’s professional
development. In jobs where there is a high risk of harm
to the individual performing the job, or others, certiﬁcation becomes a legal obligation.8
Education and training set a minimum standard of
practice, whereas certiﬁcation recognizes an individual’s knowledge and expertise in a ﬁeld. For example,
in Californian hospitals where leaders are certiﬁed in
infection prevention and control, there are lower rates
rate of methicillin-resistant Staphylococcus aureus
(MRSA) infection when compared to staff who are not
certiﬁed for the task.9

EXISTING MODELS OF COMPETENCE
ASSESSMENT
Limited models for assessing spirometry competency
in community-based services exist. Many of the elements of these programmes were reviewed by the
working group for broad principles that could be
adopted. In the UK, the Association for Respiratory
Technology and Physiology (ARTP) certiﬁes operators
for 3 years at one of the three different levels: performing, performing and interpreting or only interpreting spirometry tests.10 The Canadian Nurses
Association (CNA) offers an Occupational Health Certiﬁcation that includes spirometry as a specialty area.11
The Canadian Association of Cardio-Pulmonary Technologists offers certiﬁcation for allied health practitioners, including registered nurses, with a 3–5-year
re-certiﬁcation period. The United States National Institute for Occupational Safety and Health (NIOSH) recognizes approved spirometry training course
certiﬁcates for 5 years, but does not award certiﬁcation
in spirometry.12 The Harmonized Education of Respiratory Medicine in European Specialties (HERMES) project framework was adopted to develop resources for
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standardized spirometry training, assessment and certiﬁcation across Europe.13 In Queensland, Australia, the
Coal Mine Workers Health Scheme (CMHWS) requires
spirometry operators to complete Quality Innovation
Performance (QIP) accredited spirometry training
programmes for CMWHS employment medicals,
followed by refresher training 1 year after the initial
training and every 3 years thereafter.14 A current model
exists for recognizing competence in thoracic ultrasound in Australia and New Zealand.15 Even though
this process has been established for a different procedure, elements of the programme align with the model
proposed for spirometry in this paper.
There is a sparsity of literature regarding the uptake of
formal competency recognition and its impact on spirometry quality. The National Health Service (NHS) in
the UK, in collaboration with the ARTP have introduced
a national health register for spirometry performance
and interpretation.16 The deadline for all operators to
comply with this registration is March 2021. Although
not mandatory, it is a best practice recommendation and
non-compliance may lead to issues with the Care Quality
Commission, the independent regulator of health and
social care in the UK.17 Robust evidence for the effect of
mandatory competence assessment on the quality of spirometry testing will only be available once the processes
are implemented and evaluated.

PATHWAY FOR CERTIFICATION IN
AUSTRALIA AND NEW ZEALAND
The responsibility for awarding spirometry certiﬁcation
in recognition of competence is the role of specialist
organizations, referred to as the ‘certiﬁers’ in the
paper. The certiﬁer will have the resources to receive
applications for certiﬁcation, receive uploaded assessment evidence and outcomes, maintain a database of
certiﬁed operators and qualiﬁed assessors, ﬁeld
enquiries, provide support to operators and assessors
and send reminders for re-certiﬁcation.
The proposed model for certifying operators is outlined in Figure 1. There are four stages to achieving
competence and certiﬁcation which are detailed below.
In developing the model best practice guiding principles of reliability, ﬂexibility, validity and fairness of
assessment were considered.
The model is ﬂexible and fair in that evidence can be
collected through a variety of pathways. Assessment tools,
used by the authors in existing spirometry training
programmes, have been reviewed by the working party
for use in this pathway. Although these tools have not
been formally evaluated, the working party is conﬁdent
that they are valid and reliable, by virtue of their current
use to assess participants completing established, and in
some instances QIP accredited, spirometry training
programmes in Australia and New Zealand. Extensive discussion by working group members has resulted in the
development of assessment tool templates recommended
for use by the certiﬁer to adapt as required. The assessment tools; information for certiﬁers, candidates and
assessors; and further information about the competency
framework are provided in Supplementary Information.

Candidates for certiﬁcation will be assessed against
speciﬁed spirometry competency elements and performance criteria by independent assessors as outlined in
Appendix S7 (Supplementary Information). Both a
portfolio and practical assessment (Appendices S1–S8
in Supplementary Information) are included in the certiﬁcation pathway. A list of independent assessors will
be provided by the certiﬁer.

Stage 1: Spirometry training and assessment
Candidates are advised to complete a spirometry training programme that includes the mandatory components as outlined in the ANZSRS spirometry training
position statement.1 The content requirements of training courses are based on the American Thoracic
Society/European Respiratory Society (ATS/ERS) standards for spirometry.3,4 Spirometry training provides
base level skills and knowledge. More importantly,
training that incorporates a portfolio assessment tool
provides the opportunity for skills to be applied and
consolidated in the workplace. An experienced operator may apply for certiﬁcation without having completed recent training; however, further training will be
advised during the process if there is evidence of
unsafe practice.

Stage 2: Work experience and skill
development
Workplace experience builds the candidate’s conﬁdence and experience in performing quality spirometry.
It is recommended that candidates undergo a period of
work-based practice after completion of a spirometry
training programme before applying for certiﬁcation.
Candidates will be advised to maintain a logbook of
spirometry tests performed in the workplace which
would be validated by a workplace supervisor or mentor and provide evidence of ongoing spirometry practice. The supervisor need not be experienced in
spirometry but should be able to conﬁrm the number
of spirometry tests performed by the candidate. There
is no evidence to support a deﬁned minimum number
of tests that operators must perform to attain and
maintain competence, although a positive correlation
between acceptability and frequency of tests performed
by an operator has been shown in one study by Bellia
et al.18 Based on observations by spirometry trainers
and consensus by the working group, it is not unreasonable to expect that a minimum of 100 spirometry
tests per year be performed by spirometry operators
who had achieved initial competence.

Stage 3: Portfolio assessment
Candidates will be required to provide a portfolio of a
minimum of 10 client tests performed in the workplace,
including an analysis of test quality, interpretation and
quality control measures consistent with the current
ATS/ERS standards and guidelines (Appendices S6,S8,
S9 in Supplementary Information) and spirometry
competency elements (Appendix S7 in Supplementary
Information). If the candidate has completed a training
programme that includes a workplace portfolio
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Figure 1 Pathway for assessing competence and attaining certiﬁcation in spirometry practice

assessment, then this may provide the evidence
required for the portfolio submission. If competence is
not demonstrated in the submitted portfolio, then the
candidate will submit further tests until 10 are completed to the required standard. The re-submission
provides opportunity for learning from the feedback
provided to the candidate. Successful completion of
the portfolio will allow the candidate to progress
through to the practical assessment.

Stage 4: Practical assessment
Candidates will be required to undergo a practical
assessment (Appendices S6,S8,S10 in Supplementary
Information). The practical assessment will evaluate
the candidate’s ability to perform spirometry with a client in the workplace consistent with the current
ATS/ERS standards and guidelines and spirometry
competency elements (Appendix S7 in Supplementary
Information). The candidate will also be required to
demonstrate application of established quality assurance, quality control and infection control procedures.
To provide accessibility to rural and remote candidates,
the practical assessment may be conducted through a
virtual platform instead of a physical face-to-face
observation.

APPLYING FOR CERTIFICATION
Initial application
The candidate will apply for certiﬁcation with the certiﬁer. Detailed instructions and description of the evidence required by the certiﬁer will be made available

to the candidate. The evidence required to recognize
spirometry competence will include:
1. Certiﬁcate of completion of spirometry training
(if recently completed) and a logbook of the number
of spirometry tests performed in the workplace.
2. Portfolio assessment completion (if part of a recently
completed spirometry training) or portfolio of test
results (if not completed as part of spirometry
training).
3. Practical assessment completion.
The evidence will be submitted to the certiﬁer by the
candidate. If the evidence provided is sufﬁcient to recognize the candidate as competent to perform spirometry to current standards,4 then the candidate will be
awarded certiﬁcation for a period of 3 years.

Re-certiﬁcation
Spirometry operators will need to be re-certiﬁed every
three years. The evidence required to show maintenance of competence may include a spirometry portfolio, record of frequency of practice, spirometry
refresher training certiﬁcate, spirometry auditing or
other evidence deemed appropriate by the certiﬁer.

Resources and supporting documents
Examples of resources for use by the certiﬁer, the candidate and assessors are found in Appendices S9 and
S10 (Supplementary Information). These include information for candidates and assessors (Appendices S4–S6
in Supplementary Information), including assessment
requirements and performance evidence, spirometry
competency elements and performance criteria,
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spirometry portfolio cover sheet and a practical assessment checklist.

Key performance indicators
The ATS and ERS provide clear guidelines and recommendations for grading spirometry test quality.4,19 The
deﬁned A–F grades provide interpreters with additional
conﬁdence in the test results achieved by patients in
each testing session. Key performance indicators for
assessing the quality of test results submitted by certiﬁcation candidates will utilize this grading system. However, evidence to assess competence of an operator,
based on a percentage cut-off for compliance with
international standards, is lacking. Several studies utilized a quality rating system to show compliance with
international standards in primary care7 and lung function laboratories.20 Levels of compliance were >87%
and >90%, in primary care services and laboratories,
respectively, following various interventions (feedback,
training, re-education, auditing and mentoring). On the
basis of these ﬁndings, it would not be unreasonable to
expect that the criteria for achieving competence in
spirometry operators in community-based healthcare
settings would require that >80% of submitted test
results achieve an A or B grade. Further studies to validate this recommendation are needed.

allows operators to demonstrate skills and knowledge
previously gained through training and workplace practice. Certiﬁcation will provide conﬁdence to employers,
patients and clients that an operator is competent to
perform spirometry to current international practice
standards. Currently, few programmes exist against
which to benchmark the proposed pathway to achieving spirometry competence, and this is a limitation.
Future work will include developing key performance
indicators against which to measure the success of the
pathway to certiﬁcation and to inform future
improvements.
Disclosure statement: The authors (I.S., L.R., S.B., B.M.B.,
E.A.D.C., E.R.I., D.T. and M.S.) are facilitators and assessors in
spirometry training programmes that provide a service for fees
or through government funding. Income generated from fees
covers the costs incurred in training and assessing course participants and related to that training only. The authors or the organizations they work for have the potential to earn income as
assessors on a fee for service basis should the certiﬁcation process be established.

Abbreviations: ANZSRS, Australian and New Zealand Society of
Respiratory Science; ARTP, Association for Respiratory
Technology and Physiology; ATS/ERS, American Thoracic
Society/European Respiratory Society; CBSC, Community-Based
Spirometry Competency; COPD, chronic obstructive pulmonary
disease; QIP, Quality Innovation Performance

DISCUSSION
The working group encountered several obstacles during the development of the certiﬁcation model. First,
there is limited evidence to recommend a model for
spirometry competency assessment and certiﬁcation in
Australia and New Zealand. To this end, the proposed
pathway is a result of extensive discussions and consensus by the working group, who have recognized
expertise in spirometry practice, training and assessment in Australia and New Zealand. Second, the proposed model is not yet supported by a specialist
organization, that is the certiﬁer, so solutions to implementation problems, arising during working group discussions, were purely hypothetical. Consequently, the
working group felt that a ﬂexible pathway may better
align with potential certiﬁers’ existing resources and
infrastructure. Third, resources used in established spirometry training programmes were collated to produce
the assessment tools, and the working party deemed
the developed tools were sufﬁciently robust to assess
competence. However, a formal evaluation of the tools
will provide conﬁdence to all stakeholders that the certiﬁcation model is able to deliver its intended objectives. Lastly, although all spirometry operators will
have access to the certiﬁcation pathway, it is a voluntary process not anticipated to be mandated in the near
future.

CONCLUSION
This document outlines a model for certiﬁcation of
operators performing spirometry in community-based
practices in Australia and New Zealand. The model
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