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ABSTRACT

Objectives The aim of this systematic review was to
examine the effectiveness of pre-anaesthesia assessment
clinics (PACs) in improving the quality and safety of
perioperative patient care.

Design Systematic review.

Data sources The electronic databases CINAHL Plus
with Full Text (EBSCOhost), Medline and Embase (OvidSP)
were systematically searched on 11 September 2018 and
updated on 3 February 2020 and 4 February 2021.
Eligibility criteria The inclusion criteria for this study
were studies published in English or Scandinavian
language and scientific original research that included
randomised or non-randomised prospective controlled
studies. Additionally, studies that reported the outcomes
from a PAC consultation with the patient present were
included.

Data extraction and synthesis Titles, abstracts and

full texts were screened by a team of three authors. Risk
of bias was assessed using the Joanna Briggs Institute
critical appraisal checklist for quasi-experimental studies.
Data extraction was performed by one author and checked
by four other authors. Results were synthesised narratively
owing to the heterogeneity of the included studies.
Results Seven prospective controlled studies on the
effectiveness of PACs were included. Three studies
reported a significant reduction in the length of hospital
stay and two studies reported a significant reduction in
cancellation of surgery for medical reasons when patients
were seen in the PAC. In addition, the included studies
presented mixed results regarding anxiety in patients.
Most studies had a high risk of bias.

Conclusion This systematic review demonstrated a
reduction in the length of hospital stay and cancellation of
surgery when the patients had been assessed in the PAC.
There is a need for high-quality prospective studies to gain
a deeper understanding of the effectiveness of PACs.
PROSPERO registration number CRD42019137724.

INTRODUCTION

Anaesthesia is crucial in surgery. However,
it may activate physiological changes that
increase morbidity and mortality,' depending
on the patients’ preoperative health status and
age.” Hospitals treat patients with complex,

.2 Anne Opsal,’ Tor Oddbjern Tveit, >3

STRENGTHS AND LIMITATIONS OF THIS STUDY

= An extensive database search was conducted with
no limitations on outcomes and the type of pre-
anaesthetic assessment clinic.

= Only randomised or non-randomised prospective
controlled studies were included.

= The Joanna Briggs Institute critical appraisal check-
list for quasi-experimental studies was used.

= The included studies were heterogeneous and had
a high risk of bias, which is a major limitation of
this review.

comorbid healthcare problems, undergoing
progressively extensive surgeries and inter-
ventions.”* To ensure the quality and safety of
anaesthesia and surgery, precise knowledge
of the clinical characteristics of patients is crit-
ical to the perioperative management.” Over
the past 50 years, perioperative mortality,
including anaesthesia-related mortality, has
declined, which is significant in developed
countries,' ° mainly because of new anaes-
thetics, improved monitoring equipment and
training, availability of recovery rooms and
improved airway management. However,
a previous review found higher rates of
morbidity and mortality in non-operating
room anaesthesia, which was attributed to
limited preoperative evaluation.® A retro-
spective study found significant associations
between perioperative mortality and age
<lyear or >65 years, American Society of
Anesthesiologists (ASA) Physical Status Clas-
sification System, emergency case status and
operative start time after 18:00.” This might
indicate that risk factors are both patient and
surgery related and may be linked to organi-
sational structures.”

Currently, an increasing number of pre-
anaesthesia  assessment clinics  (PACs)
support hospitals internationally in handling
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the rising number of patients and complexity of surgical
procedures.” The design of PACs differs critically based
on location, organisational structure, timing and patient
groups. They primarily function as a service unit for
surgeons, patients and the anaesthetic team."” The PAC
consultation, by the anaesthesiologist, anaesthesia nurse
or both, is a globally recognised evaluation method and
optimises the patients’ medical condition prior to surgery
and anaesthesia.” Thus, itis essential for secure anaesthetic
practice since it detects anaesthesia-related risk factors and
high-risk patients, improves patient outcomes, prepares
the patient physically and psychologically for anaesthesia,
and ensures the patient’s most favourable condition for
surgery and anaesthesia.'' ™" This is primarily performed
by interviewing and examining the patient; reviewing
previous medical, surgical and anaesthesia issues; evalu-
ating current medication; and obtaining and reviewing
preoperative tests.'"” PACs also allow increased commu-
nication between healthcare providers and coordination
with postoperative care.'* '° Because of well-prepared
patients and staff, several researchers have indicated that
with PAC, the number of surgical cancellations, length
of hospital stay, laboratory tests and mortality rate have
reduced.”'®!” Others assert that patients feel less anxious
regarding the subsequent anaesthetic and surgical
processes and are highly satisfied with the service with
PAC consultations.'® ¥ 1

As Turunen et al stated, research on PACs regarding
costs, financial savings, the impact on patient safety
and quality of care, accuracy of the number of opera-
tive patients and effect on preoperative nursing levels is
scarce.”’ Survey results indicate that anaesthesiologists
perceive day of surgery delays due to missing information
as common, even with PAC consultations.”’ This system-
atic review aimed to examine the effectiveness of PACs in
improving the quality and safety of perioperative patient
care. Further, we aimed to determine the gaps in existing
knowledge for future research.

METHODS
Our systematic review followed the guidelines in the
Cochrane Handbook for Systematic Reviews of Interven-
tions* and was reported in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines.23 The protocol was registered in PROSPERO:
CRD420191387724.**
The two review questions were:
1. Is PAC effective in improving patient satisfaction and
safety, while reducing anxiety?
2. Is PAC effective in reducing cancellation rate and cost
of surgery, and improving the efficiency of periopera-
tive patient care?

Search strategies

We performed a scoping search in different databases to
identify the key terms.” *® The final search was planned
and conducted in close collaboration with the university

librarian. On 11 September 2018, we searched CINAHL
Plus with Full Text (EBSCOhost), Medline and Embase
(OvidSP) databases, which were updated on 3 February
2020 and 4 February 2021. Considering the lack of
subject headings (e.g.Medical Subject Headings) for
PAC, we combined text words, such as ‘pre-anaesthesia’,
‘nurse’, ‘surgery’, ‘anaesthesia’, ‘preoperative’, ‘assess-
ment’, ‘measurement’, ‘evaluate’, ‘preadmission’,
‘centre’, ‘clinic’, ‘ward’, ‘unit’ and ‘outpatient’. The
searches are detailed in online supplemental appendix 1.
The search mode in CINAHL was Boolean/Phase, which
supports Boolean searching or exact phrase searching.
For comprehensiveness, we used both the truncation
and proximity operators. We limited the search to 1996,
the year one of the first known articles in this area was
published.?” Complementary methods to identify studies
included following up on citations via Scopus, scanning
the reference lists of relevant papers and included arti-
cles, and checking for relevant studies in clinical trials.*’

Eligibility criteria

The main inclusion criterion was that the study, using
empirical quantitative methods, addressed the effec-
tiveness of PACs. Specific eligibility criteria were: (a)
published in English or Scandinavian language, (b) scien-
tific publication of original research, (c) reported the
outcomes of PAC, (d) PAC consultation with the patient
present, (e) randomised or non-randomised prospective
controlled studies, and (f) newly established PAC. The
following were excluded: (a) editorials, discussions and
conference abstracts, (b) reviews, (c) instrument testing,
(d) studies on children and (e) retrospective studies.

Study selection

All references identified in the search were transferred
to EndNote (version X9), where the duplicates were
removed. Subsequently, all unique references were trans-
ferred to the Covidence screening tool.” Study eligi-
bility was ascertained independently, first at the title
and abstract level, and subsequently at the full-text level.
Three of the authors screened all the articles (EWK, AO
and MF). Inclusion was determined by consensus, and
disagreements were resolved by consulting two other
authors (RCB and TT).

Quality assessment

Risk of bias in studies was assessed using design-specific
checklists. Given the methodological similarity of the
studies, only the Joanna Briggs Institute critical appraisal
checklist for quasi-experimental studies was used.”
Author EWK performed the risk of bias assessment, and
RCB confirmed its accuracy. Disagreements were resolved
through discussion with MF and AO. Each of the nine
checklist questions was answered no, yes, unclear or not
applicable.

Data extraction and analysis
Author EWK extracted data from each study onto a prede-
signed Excel spreadsheet. All the authors confirmed the
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Figure 1 Preferred Reporting ltems for Systematic Reviews
and Meta-Analysis (PRISMA).?®

accuracy, consistency and completeness of the extracted
data that included publication details; study design;
setting; and characteristics of the patients, interventions,
comparisons and outcome (PICO). We requested infor-
mation on the missing data however received no response
from the authors. If the PICO elements had been suffi-
ciently similar and statistical data were available, we
had intended to conduct a meta-analysis. However, the
extracted data revealed substantial heterogeneity. There-
fore, we performed a narrative synthesis. We described
the findings in text, stratified by outcome, with descrip-
tions of the effects of interventions for each study, clas-
sification of the effect direction, and we looked across
contributing studies to develop a summary of findings for
each outcome.”

Patient and public involvement

Patients and/or the public were not involved in the
design, conduct, reporting or dissemination plans of this
research. However, the project was initiated by health
professionals.

RESULTS

Figure 1 provides the details of the study selection
process. A total of 2981 records were identified in the
final search (2021). After removing duplicates, we
screened 2058 records based on the title and abstract; 179
records passed the full-text screening. After applying the

inclusion criteria, seven studies were selected for the final
analysis.

Overall characteristics of the studies

The seven studies are listed in table 1. All seven studies
were in English and were published between 2000 and
2017, with data collected between 1997 and 2015 (one
study did not report data collection information).*’ Based
on the inclusion criteria, all were prospective controlled
studies; however, no randomised controlled trials were
found. There was one controlled before-after study.”
The remaining six studies had control groups; assess-
ments followed PAC implementation, without baseline
assessments. There were three two-group non-parallel
after-only studies”™ " and three two-group parallel after-
only studies®; one had a matched control group™ and
one had three follow-up assessments of one arm.”® One
study had only cancellation rate as prospective data.”
The studies included 77411 patients.

Of the 77411 patients in the studies, 9626 and 15531
patients were in the intervention and control groups,
respectively. One study did not specify the number of
patients in the intervention and control groups, but only
the total number of surgeries performed.*® Five studies
reported data for sex, showing that 51% of the patients
were women and 49% were men (12129 vs 11 583).%0-3%3%
There were more women than men in both the inter-
vention (4345 vs 4134) and control groups (7784 vs
7449). Five studies reported data for age showing that all
patients were over 20 years of age™ % and four studies
had grouped within the ASA category.”’

The patients were scheduled to undergo a
variety of surgeries, including orthopaedic,” ** #* %
urology, % general,” ** % heart,” gynaecology/obstet-
rics,”! **% vascular surgery,” ophthalmology,”* maxillofa-
cial/dental surgery” * and neurological surgery,” while
one did not specify the type.”® In five studies, the type
of anaesthesia was not specified,” ™ ** and two studies
reported patients for general and/or regional supple-
ment.”’ ¥

The patients included had previous anaesthetic experi-
ence in one study,” previous and no previous anaesthetic
experience in another,” and five studies did not report
these data.”® Limited background characteristics of
the patients were reported in two studies.”* *® One stated
that the patients included had ASA 3 or 4 and a body
mass index >40; however, no ASA number, sex or age was
reported.”* Mendes et al did not report any background
characteristics of the included patients.*

Considering the intervention, the PACs in all studies
comprised an outpatient service whereby patients were
examined for medical conditions important for anaes-
thesia and informed regarding expectations on the day
of surgery. Nevertheless, the terminology used for PAGCs
varied, as they served different surgical specialties and
conducted pre-anaesthesia consultation from >48hours
to <3 months before the surgery. The settings included
a university hospital (n=3),"" * * teaching hospital
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Figure 2 The Joanna Briggs Institute critical appraisal
checklist for quasi-experimental studies was used for the risk
of bias assessment.?®

(n=1),” medical centre (n=1)* and general hospital
(n=1)"**; one study did not specify the context.” The staff
conducting the pre-anaesthetic consultation also varied:
in five studies, it was the anaesthesiologistsgo 32 34_36; in the
other studies, it was (also) the orthopaedic senior house
ofﬁcer,34 consultant or resident,31 or physi(:ian.33 In three
studies, nurses were part of the team.*?* % The compar-
ison in all studies was usual care, which generally involved
a preoperative anaesthetic evaluation of the admitted

patients the day before the surgery.

Description of risk of bias in the studies

Figure 2 shows the results of the risk of bias assessment.
In all seven included studies, the cause and effect were
clear. Most of the studies measured outcomes similarly
and used appropriate statistical analyses. Several studies
had limitations of follow-up and similarity in care and
participants. None of the patients had multiple pre- and
post-measurements.

Outcomes of the included studies
The outcomes of the included studies are each described
separately below.

Satisfaction

One study reported satisfaction as an outcome.” The
summarised patient satisfaction with the anaesthetic
consultation score out of 100 showed that the patients

in the PAC group were more satisfied (mean difference:
2.10%; 95% CI: 0.51% to 3.70%; p=0.01).” There was
no statistically significant difference between the two
groups in mean patient satisfaction with perioperative
anaesthesia care score after surgery (mean difference:
0.01%, p=0.94).” The quality of recovery (QoR) measure
referred to the patients’ QoR score.”” The mean QoR
score (range: 0-18) following anaesthesia on the first
day after surgery was similar between the intervention
(18.17+2.73) and control (18.31+2.65) groups (p=0.67).”

Anxiety

Three studies reported anxiety. Two studies
reported the Visual Analogue Scale (VAS), one rated
from 0 (no anxiety) to 10 (very high anxiety),” another
used a 100mm horizontal line with ‘not anxious at all’
to ‘extremely anxious’.” In one study, the median VAS
anxiety score was 3 (0-5) in the intervention group and 5
(2-8) in the control group (p=0.0038).” In another study,
there were no significant differences between the control
and intervention groups for levels of anxiety (VAS),
surgery (26 vs 25, respectively, p=0.12) and anaesthesia
(20 vs 19, respectively, p=0.60).” The median Multiple
Affect Adjective Check List score, with possible range
of scores from 0 to 21 (higher scores indicating greater
levels of anxiety), was 3 (0-9) in the intervention group
and 6.5 (2-12) in the control group (p=O.OO53).30 The
difference in the State-Trait Anxiety Index score, which
comprised 40 questions rated on a 4-point Likert scale,
was 1.51 (95% CI: 1.02 to 2.02, p=0.0051).>" The results
on anxiety in these two studies were significant. However,
Kamau et al found no differences on examining anxiety
and the influences of sex, duration of hospital stay and
prior anaesthesia experience.”!

30 31 35

Mortality

One study reported the mortality rates.”® Patients
attending the high dependency unit (HDU), intensive
care unit (ICU) and post-anaesthesia care unit (PACU)
following complex orthopaedic surgery had a significant
reduction in mortality rate after being assessed at the
PAC, from 18 (6.1%) of 298 patients to 14 (1.2%) of 1147
patients (p=0.001).*

Cancellation rate

Four studies reported reduced cancellation rates
following the establishment of a PAC.*2 3% 36 Ope of
the included studies had 316 (2.0%) cancellations for
medical reasons before the introduction of PAC, and 79
(0.9%) after, with a difference of 1.02% (95% CI: 0.31%
to 1.31%). After adjustment, the OR was 0.7 (95% CI:
0.5 to 0.9).” The overall cancellation of surgery reduced
from 1027 (6.3%) to 393 (4.6%) following PAC introduc-
tion, with a difference of 0.9% (95% CI: 0.3% to 1.0%).*
Mendes et al® found a decrease in overall cancellations
from year 1 (39.3%) to year 4 (15.9%), p<0.05. In the
first year of their study, there were 469 cancellations
per 10639 surgeries performed. The following year, a
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considerable increase above the baseline in the inter-
vention group was observed, followed by a progressive
decrease in the last year with 391 cancellations per 10397
surgeries performed.” Farasatkish et al reported that of
the 1716 patients studied, a mean of 15.1% cancelled in
the two groups. The cancellation rates in the control and
intervention groups were 16.8% (146 (number of cancel-
lations) /866 (number of surgeries)) and 13.29% (113 of
850) (p=0.046), respectively. The most common reason
for cancellation was incomplete medical work-up; 51 of
146 (35%) in the control group and 32 of 113 (28%) in
the intervention group (p=0.03).%* Lee et al found similar
rates for surgery being cancelled on the scheduled date
for the intervention group compared with the control
group (2.3% vs 3.4%, p=0.75).%

Costs and willingness to pay

Two studies reported the costs.”* *® One study reported
a total saving of £486.62 per patient after establishing a
PAC.* Another reported a significantly lower preopera-
tive cost per patient in the intervention group compared
with that of the control group (mean difference: $463;
95% CI: -$648 to -$278 per patient, p<0.01).” However,
the mean difference in the total perioperative treatment
cost was not significant, even after adjusting for cancel-
lation on the day of surgery costs.”” Compared with the
control group, the willingness to pay (WIP) among the
intervention group patients was significantly more than
the median WTP (US$13) for a clinic consultation at the
PAC.”

Length of stay

The length of stay was reported in three studies.
Mendes et al® found a significant decrease in mean
hospital stay of patients from 6.2 to 5.0days (p<0.001)
during the 4 years of this study. Kamal et af** found a signif-
icant reduction in the length of stay in the HDU from 2.1
days to 1.6 days (p=0.01), and in the ICU from 2.3 days to
1.9 days (p=0.01). In the last study, no significant changes
were found in the median duration of postoperative stay
between the intervention and control groups.”

34-36

Organisation planning and efficiency

Organisation planning and efficiency have been reported
in two studies.”*** One study found statistically significant
changes in the reduction of unplanned admissions to the
PACU (65 of 298 (22%), 111 of 1147 (10%), p=0.001),
ICU (4 of 298 (1.3%), 4 of 1147 (0.4%), p=0.01) and
HDU (4 of 298 (1.34%), 20 of 1147 (1.7%), p=0.01)
after implementing a PAC.** The planned admissions in
the ICU (4 of 298 (1.3%), 18 of 1147 (1.6%), p=0.01)
and HDU (14 of 298 (4.7%), 85 of 1147 (7.4%), p=0.1)
increased after implementing a PAC.** The number of
PAC evaluations increased from 14704 (year 1) to 413990
(year 4) (p<0.001).® The number of outpatient proce-
dures increased from baseline 1510 to 2170 (year 1) to
1943 (year 4) (p<0.001), and the inpatient procedures
decreased from 9556 (year 1) to 8449 (year 4) (p<0.001).%

DISCUSSION

This systematic review summarises the effectiveness of
PACs in improving quality and safety of pre-anaesthetic
patient care in general hospitals and determines the gaps
in existing knowledge for future research. Herein, we
present the main results of the review and infer the impli-
cations for research and practice.

Seven studies met the inclusion criteria, and the main
findings were reduction in the length of stay and surgery
cancellation rate in hospitals. However, the studies were
of low quality, making it difficult to draw any conclusion.
The evidence from our systematic review is insufficient to
conclude whether patients have reduced anxiety because
of PAC. This is because the included studies used different
instruments for measuring anxiety levels, and the results
could not be pooled.*

A major purpose of establishing a PAC in a hospital is
to better prepare the patients for the anticipated surgery.
Healthcare professionals and policymakers are exploring
strategies to reduce unnecessary investigations without
compromising quality of care and patient safety.” Tran-
sition of evidence-based interventions to the hospital
systems can provide substantial benefits to patient care.*
According to the ASA and the National Institute of Health
and Care Excellence, routine preoperative laboratory
tests are not recommended for relatively healthy patients.
Instead, they encourage patient and surgery-specific inves-
tigations.l"" * This recommendation is not always imple-
mented in hospital protocols or practice. An observational
study showed that routine preoperative testing to predict
abnormalities found at least one abnormal test result in
most of the relatively healthy patients. Only 0.67% of the
abnormalities had a significant impact on changing the
perioperative management.41 Blitz et al argued that PACs
should focus on early patient engagement strategies,
interdisciplinary team communication, detailed periop-
erative care plans and patient documentation using elec-
tronic health record, which should be open for review
by the perioperative team.'"* Furthermore, a previous
study mentioned that the risk factors are not only patient
related but also organisation related,” and that some
hospitals have perioperative care teams that are better at
identifying and relieving perioperative complications.42 43
Thus, the value of PACs lies in their ability to improve the
quality of the perioperative process by designing a more
robust system for preoperative assessment and prepara-
tion."* A narrative review found higher rates of morbidity
and mortality in non-operating room anaesthesia, and
one of the main reasons was limited preoperative evalua-
tion.® In this systematic review, the assessment of PAC was
significantly associated with reduced mortality following
complex orthopaedic surgery in only one study.” Retro-
spective studies have reported similar results, but with
different surgeries.14 44

Cancellation on the day of surgery has undesirable
effects on both the patients and the hospital system.'
Late patientrelated cancellations can totally or partially
be prf:vented,45 if addressed during preoperative
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evaluations.'® This has been confirmed by only three
studies in this systematic review that found a reduction
in surgery cancellation after implementing a PAC.* ** %
However, Lee et al found no significant changes between
the intervention and control groups.” Mendes ¢t al found
that the number of cancellations for medical reasons
after PAC implementation decreased in the first year of
implementation. In the second and third years, they were
high before the number dropped to below baseline.”
These conflicting findings indicate that hospitals operate
in specific contexts, with unique populations, processes
and microsystems, encountering unique obstacles and
making implementation difficult. Patient-focused inter-
ventions should consider barriers, facilitators, and inter-
relationships between systems, staff, and interventions to
increase the likelihood of sustainable success.*® Addition-
ally, Kamal et alindicated that PACs lead to more planned
admissions to the ICU, HDU and PACU, which is more
predictable for patients, staff and administration.

Another finding of this review was a significant reduc-
tion in the length of hospital stay following patients’ exam-
ination in a PAC; however, a small number of studies with
low quality were considered. Nevertheless, similar results
were found in another systematic review claiming that
perioperative systems support the hospitals by addressing
the expected growth in the number and complexity of
surgical procedures.'® When patients are examined in
the PAC and well prepared with information, consulta-
tions and tests, they need not be hospitalised until the
day of surgery. A survey on operated patients showed that
given a choice, 75% do not wish admission to the hospital
until the day of operation; a major reason being shorter
hospital stay."” An updated systematic review on the effec-
tiveness of nurse-led preoperative assessment services for
elective surgery found that the included articles demon-
strated a reduced length of stay; these studies had low
methodological quality, and therefore, the authors could
not conclude that this service leads to reduced length of
hospital stay."”

Strengths and limitations of the study

The review was performed in duplicate or independently
by two researchers, and consensus was reached through
discussion. However, grey literature, such as govern-
ment and institutional documents, was excluded and
might be a limitation of this study. Since organisation
of healthcare systems varies among countries, the type
of staff who performed the preoperative assessment was
not considered as an inclusion criterion. The European
Society of Anaesthesiology guidelines recommend that
the anaesthesiologists must complete the preoperative
assessment while trained nurses or anaesthesia trainees
should perform the screening.® A preoperative eval-
uation performed by an internist was associated with
increased length of stay and increased postoperative
mortality.*® The results of this systematic review may have
been affected by the heterogeneity in the types of staff
performing the preoperative assessment.

We exclusively included studies with high internal
validity. Therefore, several retrospective studies were
excluded. Nonetheless, as the remaining studies’ risk of
bias was fairly high, and they were heterogeneous, a meta-
analysis was not statistically appropriate.® The included
studies’ designs could not rule out selection bias and
confounders; thus, the strength of the evidence should be
assessed cautiously. Many studies did not adjust for several
confounders, which could be responsible for the observed
effects. Several studies lacked descriptions of the methods
used and the patients included, lowering transparency.
The results are relevant to healthcare services, focusing
on the well-being and safety of the patients.

Implications for future research and practice

This systematic review identified the ambiguity in the
PAC interventions offered to the intervention group. In
many studies, it was evident that the methods used lacked
clarity, and high-quality research is needed in this field.
The included studies did not demonstrate earlier surgical
room entry time**” or reduction in the number of preop-
erative tests for patients attending the PAC, similar to the
results of the retrospective studies.?’

Other implications may include the organisation struc-
ture of different PACs and their functioning. Addition-
ally, the tests that should be part of the assessment at the
PACs should be investigated. The use of technology, such
as streaming services, facilitates different patient groups
and might become crucial for reducing human contact
and spread of infection in the context of COVID-19.

CONCLUSION

PAC use has reduced the length of stay and surgery cancel-
lation rate at hospitals. However, the effectiveness of PAC,
the major review question, remains unclear and requires
further research. There is a demand for high-quality studies
capturing robust data describing the quality of care and
clinical outcomes for patients requiring anaesthesia. This
requires increased focus and funding for this specific area
of health services research and could, therefore, lead to
implementation of PACs in healthcare services and improve
patient safety and perioperative care.
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