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Abstract

Purpose: To describe the prevalence of perceptions of patients receiving a mismatch in treatment intensity, as
perceived by intensive care unit (ICU) healthcare providers, and to assess the congruence of perceptions between
providers.

Methods: In this cross-sectional, observational study conducted in 21 ICUs in Australia and New Zealand, patient
prevalence data was linked to an ICU staff survey to describe the extent to which patient treatment intensity was
matched to the perceived prognosis and patient wishes.

Results: Of the 307 study patients, 62 (20.2%) were reported to be receiving a mismatch in treatment intensity by at
least one ICU healthcare professional. For reported mismatch, there was consensus amongst staff members for 52/62
(84%) of patients. Patients were significantly more likely to receive mismatched treatments if they were more severely
unwell (APACHE Il score >20 vs. < 20), odds ratio OR 2.35, 95% confidence interval (Cl) 1.63-3.37, p <0.0001, if they
were an emergency admission (OR 3.05, Cl 1.18-7.89, p=10.0212) or if they had an advance care directive (OR 3.68,
95% Cl 1.66-8.16, p=0.0013).

Conclusions: Being more severely unwell, being an emergency admission or having an advance care directive made
patients more likely to be perceived as having a mismatch between the intensity of treatments provided and either
the achievable goals of care, expected prognosis or patient’s wishes.

Keywords: Decision-making, Patient outcomes, Treatment intensity
-

*Correspondence: matthew.anstey@health.wa.gov.au

!Intensive Care Department, Sir Charles Gairdner Hospital, Level 4 G
Block, Hospital Ave, Nedlands 6009, WA, Australia

Full author information is available at the end of the article

@ Springer


http://orcid.org/0000-0001-7927-524X
http://crossmark.crossref.org/dialog/?doi=10.1007/s00134-019-05543-y&domain=pdf

460

Introduction

Healthcare providers in the intensive care unit (ICU)
report that they sometimes provide treatment to patients
that is one or more of futile, inappropriate or unneces-
sary [1-4]. Recent studies suggest that clinicians believe
that futile or inappropriate care is commonly delivered
to patients admitted to the ICU [5, 6]. However, defining
futility is problematic whilst terms such as ‘inappropri-
ate’ and ‘unnecessary’ are based on values that may not
be shared [7].

An alternative approach is to explore whether the
intensity of treatment being provided matches what
is understood of the patient’s expected prognosis and
wishes. A mismatch would occur where there was a per-
ceived difference between the treatment intensity and
achievable goals of care and could be either too much or
too little treatment [8]. By reducing value-laden terms
and focusing on treatment intensity in the context of the
goals of care, this approach may provide a common lan-
guage for decision-makers to explore this important area
and reduce the potential for conflict [9].

The primary objective of this study was to describe
the prevalence of patients receiving a mismatch in treat-
ment intensity, as perceived by ICU healthcare providers.
Secondary objectives were to describe the staff factors
associated with increased risk of reporting a perceived
mismatch in treatment intensity, the causes of treatment
intensity mismatch and support for potential strate-
gies to reduce the occurrence of mismatched treatment
intensity.

Methods

We conducted a cross-sectional study of hospitals with
adult ICUs in Australia and New Zealand through the
annual Australian and New Zealand Intensive Care Soci-
ety’s (ANZICS) Clinical Trials Group (CTG) Point Preva-
lence Program [10]. Each site collected data on patients
currently in the ICU at 10 a.m. on one of two assigned
days in late 2014. Data collected from the Point Preva-
lence Program included information on staffing and indi-
vidual patient characteristics. A subset of self-selected
ICUs also participated in an additional survey of ICU
healthcare practitioners, evaluating perceived treatment
intensity for individual patients (Fig. 1). The surveys
were linked by a unique patient identifier. Institutional
approval was obtained from all participating sites prior
to study commencement, with additional approval for the
sites surveying their ICU staff.

Survey development
The questions within the Point Prevalence Case Report
Form related to the structural characteristics of each

Take-home message

One way of determining whether patients are receiving unwar-
ranted treatments is to define it as a mismatch between the
intensity of treatments provided and the achievable goals of care,
expected prognosis or patient’s wishes. The results of this multicen-
tre cross-sectional Australasian study suggest lower rates of unwar-
ranted treatments than prior European and American studies, and
introduces the views of allied health staff for the first time.

ICU and characteristics of patients and is provided in the
supplementary appendix. The survey of ICU healthcare
practitioners asked individual patient-level questions
for ICU doctors, nurses and allied health (physiothera-
pist, dietitian, pharmacist) on their perceptions of the
intensity of treatment received by patients in the ICU for
whom they were caring on the point prevalence day, as
well as questions about the ICU, work environment and
personal characteristics including religious beliefs (see
supplementary appendix). The staff instrument was mod-
elled on the Appropricus study, and contextualised for an
Australian audience following consultation with a range
of senior ICU healthcare professionals [4, 6]. The instru-
ment was subsequently trialled in paper version and
adjusted following feedback from a representative group
of clinicians at one centre. The staff questionnaire was
customized and distributed via SurveyMonkey software
(Platinum version).

Statistical analysis

Descriptive statistics were generated for all variables,
where means and standard deviations (SD) are presented
for continuous variables and counts and percentages are

Australian adult ICUs (n=131)
New Zealand adult ICUs (n=29)
contributing to ANZICS CORE

Adult ICUs participating in ANZICS
Point Prevalence Program
(n=49)

Sites participating in staff survey (n=21)
Site response rate 43%

554 Responses from nurses (n=407), doctors (n=99), allied
health staff (n = 48) on 307 ICU inpatients

Fig. 1 Flow of questionnaire responses for participating centres
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presented for categorical variables. We tested for differ-
ences between doctors and nurses using Chi-squared
tests (Fisher’s exact tests where appropriate) for categori-
cal variables and independent samples ¢ tests for con-
tinuous variables. Multivariate generalised estimating
equations were used to model (1) whether a patient was
receiving mismatched treatment where patient charac-
teristics (age, gender, APACHE II score, admission diag-
nosis, patient origin, whether the patient had mechanical
ventilation and whether the patient had an advanced
care directive) were considered as fixed factors, and (2)
whether a staff member identified a patient as receiving
mismatched treatment where staff characteristics (sex,
role, number of patients in staff member’s care, strength
of religious beliefs, experience and staff opinions about

the care delivery environment in their ICU) were consid-
ered as fixed factors. Both models used a binomial dis-
tribution and a logit link function and hospital was fitted
as a random effect. Backward model selection was car-
ried out, where variables significant at the 5% level were
retained for the final model. Odds ratios (OR) and 95%
confidence intervals (CI) are provided. To account for
multiple comparisons all p values were adjusted using the
false discovery rate, and only these adjusted p values are
presented. Data were analysed using the R environment
for statistical computing (R Core Team 2017).

Results
Of the 49 hospitals participating in the Point Prevalence
Program on September 24th 2014, 21 sites participated

Table 1 Characteristics of the participating sites and survey respondents

100-199 beds
200-500 beds
500+ beds

1 (4.8%)
6 (28.6%)
14 (66.7%)

Tertiary

Metropolitan
Rural

11(52.4%)
3(14.3%)
7 (33.3%)

Median (IQR) [range]
<13 beds
>13
Region
Australia
New Zealand
Availability of a palliative care service in ICU
Availability of an ethics service in ICU

18 [8-58]
4/15 (26.7%)
11/15 (73.3%)

12 (57.1%)
9 (42.9%)
20 (95.2%)
8(38.1%)

Female respondents
Professional role in the ICU
Nurse
Allied health staff
Doctor
ICU specialist
Trainee
Other
Religion is important to them
ICU experience in this ICU (mean = SD years)

Received formal training in talking with patients and families about end-of-life decisions

Involved in any medico-legal claim, regardless of outcome (doctors only)

395/546 (72.3%)

407/554 (73.5%)
48/554 (8.6%)
99/554 (17.9%)
36/99 (36.4%)
22/99 (22.2%)
41/99 (41.4%)
164/531 (30.9%)
55£6.2
145/539 (26.9%)
6/98 (6.1%)

ICU intensive care unit
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62

in the staff survey. Survey responses were received from
554 ICU staff for 307 patients (Fig. 1). The response rate
of ICU staff for the survey was 59.5% overall, 78.1% for
doctors and nurses, 17% for allied health staff (phar-
macists, physiotherapists, dietitian, social workers). All
307 patients were assessed in the survey responses. The
characteristics of the participating sites are outlined in
Table 1.

Prevalence and characteristics of patients receiving
mismatched treatment intensity

Of the 307 patients, 62 (20.2%) were reported to be
receiving a mismatch in treatment intensity by at least
one ICU healthcare professional (#=92) on the day of
the survey. Forty-four patients were identified by one
staff member, 10 patients were identified by two staff
members and 8 patients were identified by three or more
staff members. The mismatch was too much treatment
for 36/62 (58.1%), too little treatment for 1/62 (1.6%), and
disagreement between staff for 10/62 (16.1%) patients.
Five patients were identified by at least two clinicians as
receiving too much treatment. The remaining 15 patients
(24.2%) were thought to have been initially treated at the
appropriate intensity at admission, but that now the dura-
tion of treatment was too long (of whom three of these

patients were identified by at least two clinicians). In 8 of
the 10 patients about whom disagreement occurred, one
staff member reported this patient as receiving too much
and another rated the patient as receiving appropriate
treatment.

The characteristics of the patients with at least one
healthcare respondent reporting treatment mismatch is
provided in Table 2. Of 62 patients reported to be receiv-
ing a mismatch in treatment intensity 50 (80.6%) were
living independently at home prior to their ICU admis-
sion, only 12 (19.4%) had an advance directive and 18
(29%) were discharged home.

Patients were significantly more likely to receive mis-
matched treatments if their APACHE II score was 20
or greater (20+ vs. <20: OR 2.35, 95% CI 1.63-3.57,
p<0.0001), if they were admitted to the ICU for emer-
gency reasons (OR 3.05, CI 1.18-7.89, p=0.0212) or
if they had an advance care directive (OR 3.68, 95% CI
1.66-8.16, p=0.0013; Table 3).

Prevalence and characteristics of staff reporting
mismatched treatment intensity

Of the 554 staff, 92 (16.6%) reported being involved
in the care of at least one patient for whom there was
a perception of mismatch in treatment intensity on the

Table 2 Counts and percentages (unless otherwise stated) for patient characteristics

Male 157 (64.08%) 34 (54.84%) 191 (62.21%)

Mean (SD) 60.02 (16.19) 61.05 (19.09) 60.23 (16.78)

20+ 78 (31.84%) 36 (58.06%) 114 (37.13%)

Elective surgery 80 (32.65%) 5 (8.06%) 85 (27.69%)

No 128 (52.24%) 49 (79.03%) 177 (57.65%)

Cardiac 67 (27.35%) 10 (16.13%) 77 (25.08%)
Gastro 33 (13.47%) 10 (16.13%) 43 (14.01%)
Neuro 40 (16.33%) 12 (19.35%) 52 (16.94%)
Other 89 (36.33%) 25 (40.32%) 114 (37.13%)
Trauma 16 (6.53%) 5 (8.06%) 21 (6.84%)

No 156 (63.67%) 24 (38.71%) 180 (58.63%)

No/unknown 233 (95.10%) 50 (80.65%) 283 (92.18%)

Yes? 217 (91.9%) 36 (64.3%) 253 (86.6%)

@ Missing data: for non-mismatched patients nine had missing hospital mortality, for mismatched six were missing
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Table 3 Patient and staff factors that are significantly
associated with perceptions of mismatched treatment
intensity

APACHE Il

20+ vs. <20 235 1.63-3.37 <0.0001
Patient origin

Emergency surgery/othervs. ~ 3.05 1.18-7.89 0.0212

elective surgery

Advanced care directive

Yes. vs. no/unknown 3.68 1.66-8.16 0.0013

Sefffectors

Staff sex

Male vs. female 1.64 1.25-2.15 0.0001
Number of patients in staff member’s care

For a one-patient increase 1.07 1.03-1.10 0.0003

Emergency surgery/other category refers to patients admitted via the
emergency department, ward, operating room after emergency surgery or from
another hospital

OR odds ratio, Cl confidence interval, ICU intensive care unit

day of the survey. Compared with nurses, more doctors
reported a perception of mismatch in treatment inten-
sity (13.0% allied health versus 18.8% nurses vs. 37.9%
doctors); however, on average, doctors were caring for
a larger number of patients than nurses (doctors: mean
9.4; nurses: mean=2.9, p<0.0001). Staff factors signifi-
cantly associated with an increased perception of mis-
matched treatment intensity were male gender (OR 1.64,
95% CI 1.25-2.15, p=0.0001) and an increasing number
of patients in that staff member’s care (for an increase
of one patient: OR 1.07, 95% CI 1.03-1.10, p=0.0003)
(Table 3).

Staff opinions and influences
Table 4 displays summaries of staff member’s reasons for
perceived treatment mismatch. The most common rea-
son provided for the perceived mismatched treatment
intensity was that the intensity was appropriate at the
time of admission to ICU, but was no longer appropriate
(80.5%) at the time of reporting. For 65/87 staff (74.7%),
these mismatched treatment intensity situations were
perceived to be not at all or only a little distressing. How-
ever, many staff did not believe that they had the ability
to influence or change these situations [73.9% overall,
doctors 58.1% (n=31), specialists 25% (n=13), nurses
84.6% (n=52), allied health staff 60% (n=5)].

A table of the opinions and influences of the ICU staff
(not confined to those who identified a mismatched
patient) are provided in the supplementary appendix. It

was uncommon for doctors to have been involved in a
prior medico-legal case (6/98, 6%), and there was a low
level of concern about being sued (17/94, 18%).

The current provision of, and support for, possible
solutions to reduce treatment mismatch is provided in
Table 5. Currently none of the measures are widespread
(19.5% of ICUs had routine family meetings at 72 h, and
only 26.9% of providers had received communication
training).

Discussion

In our survey involving 554 respondents from 21 ICUs,
a significant proportion of patients (62/307, 20.2%) were
perceived by clinical staff as having a mismatch between
the intensity of treatment and the achievable goals of
care. Similarly, a significant proportion of clinical staff
(92/554, 16.6%) perceived a mismatch between the
intensity of treatment relative to the patient’s wishes or
expected prognosis.

Similar to other studies, the number of patients receiv-
ing “too little care” was low [4, 6]. Whether reporting bias
influences perceived treatment mismatch, due to cogni-
tive dissonance or other factors, was not assessed in this
study.

Studies from Europe and the USA report between
27% and 38% of ICU staff providing mismatched treat-
ment intensity, compared with only 16.6% in our study
[4, 6]. The reasons are likely to be multifactorial, includ-
ing differences in the study methodology, triage decisions
related to differences in ICU beds per capita, patient acu-
ity, geographical differences in the number of patients
cared for by each healthcare provider and open versus
closed ICU admission policies [11, 12]. In our study,
80.7% of the patients were able to care for themselves at
home prior to ICU admission compared with 32.3% in
one US study [4]. The most common reported reason for
mismatch was that the intensity was appropriate initially
but had then changed. These finding suggest that admis-
sion decisions and perhaps early discussions of time-
limited trials may be important in reducing treatment
intensity mismatch.

Although the proportion of patients identified as
receiving a mismatch in intensity of treatment and goals
of care appears high, the proportion is substantially lower
when only patients identified by two or more ICU staft
are included. Furthermore, 10/62 patients reported as
receiving “mismatched treatments” had differing opin-
ions on the direction of mismatch. These findings outline
the difficulties of both prognostication and perception of
benefit. Previous studies have shown that the opinions
of nurses and doctors differ and their perceptions may
not reflect the actual outcome [13, 14]. Indeed, 18 (29%)
of our mismatched patients were discharged home. For



Table 4 Prevalence of and providers’ reasons for perceived treatment imbalance in the intensive care unit

Number of patients in staff member’s care (N, median, IQR) N=529, N=95, N=434, <0.0001
median=2, median=9, median=1,
IQR=1-6 IQR=6-11 IQR=1-2

Has there been a family meeting? (Yes)® 73/80 (91.3%) 27/30(90.0%)  46/50(92.0%) 1

Uncertain 10/92 (10.9%) 2/32 (6.3%) 8/60 (13.3%) 1
Likely to improve 16/92 (17.4%) 3/32 (9.4%) 13/60 (21.7%)
Unlikely to survive 45/92 (48.9%) 18/32(56.3%)  27/60 (45.0%)
Likely to be left severely disabled 21/92 (22.8%) 9/32 (28.1%) 12/60 (20.0%)

The intensity of treatment patient receiving is too much 56/92 (60.9%) 26/32(81.3%)  30/60(50.0%)  0.0952
Intensity of treatment was appropriate at admission, but is no longer appropriate 62/77 (80.5%) 20/26 (76.9%)  4/51 (82.4%) 1
Amount of care inconsistent with expected survival 49/72 (68.1%) 24/28 (85.7%)  25/44 (56.8%)  0.2912
Amount of care inconsistent with expected quality of life 49/68 (72.1%) 24/28 (85.7%)  25/40 (62.5%) 1
Patient wishes are unknown 25/60 (41.7%) 8/23 (34.8%) 17/37 (46.0%) 1
Family has been unable to reach a consensus regarding direction of care 21/63(33.3%) 11/27 (40.7%)  10/36(27.8%) 1
Caregivers have been unable to reach a consensus regarding direction of care 18/65 (27.7%) 8/28 (28.6%) 10/37 (27.0%) 1
Patient is dying and a more dignified death could be provided elsewhere 34/80 (42.5%) 12/29 (414%)  22/51(43.1%) 1
Patient is too well for ICU 9/87 (10.3%)  1/30(3.3%) 8/57 (14.0%) 1

Consequences to ICU staff
Providers reporting that the treatment imbalance perceived is distressing to provider® 22/87 (253%) 10/31(32.3%)  12/56 (21.4%) 1

Providers Wpo did not believe they had the ability to influence or change these 65/88 (73.9%) 18/31(58.1%)  47/57 (825%) 03612
situations

Each provider gave answers on only one patient, even if they had identified more than one receiving inappropriate care
AHP allied health practitioners

@ All data are shown as no./total no. (%). Denominators may differ because of missing data (respondents chose not to answer)

b p values are adjusted using the false recovery rate to account for multiple comparisons

¢ Response was log transformed

9 Indicates a Fisher’s exact test was performed

o,

¢ Distressing was the grouping of the options “quite”, “very” or “extremely distressing”

No influence was the grouping of “not at all” or only “slightly influential”

Table 5 Providers’ endorsement of proposed solutions to reduce ‘mismatched treatments’in the ICU

Routine family meetings at 72 h with the intensivist and primary team 327/371 (88.1%) 92/471 (19.5%)

Use ‘triggers’ at hospital admission to ensure advance directives are known 349/380 (91.8%) 81/469 (17.3%)

Formal training for physicians/nurses in talking to families about end-of-life decisions 375/395 (94.9%) 145/539 (26.9%)¢

For patients with multiple co-morbidities/poor pre-morbid state, offer a limited trial of ICU level 287/364 (78.8%) 119/470 (25.3%)
treatments

@ Respondents were asked whether the solutions listed would have a major, minor or no positive or negative impact on inappropriate care situations. Positive impact
is the combination of major or minor positive impact

b Denominators list the number of staff members who responded to each question and their hospital was not already doing the proposed solution
¢ Respondents were asked whether these initiatives currently occur in their ICU

d Taken from an earlier question about communication training
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the 18 patients identified by at least two staff members,
8 (44%) were alive at hospital discharge. Our findings
reinforce previous studies and published guidelines sug-
gesting that congruence of opinion is an important con-
sideration [15].

A novel aspect of our study was the inclusion of the
perceptions of allied health staff. Potentially as they are
less involved in communicating treatment decisions with
patients and families, they were less likely to perceive
patients receiving mismatched treatments (6/46, 13.0%),
and felt that they had low levels of distress in these
situations.

We found that having an advance care directive was
associated with an increased risk of patients perceived
to be receiving mismatched treatment intensity. Uptake
of advance directives remains low in Australia, even
in the critically ill [16, 17]. It may be that an advanced
care directive identified a group of patients at high risk
of adverse outcome irrespective of the specific intensity
of treatment, or that the treatment directives were not
nuanced enough to differentiate between levels of ICU
treatment intensity, or that providers felt that patients
with an advance directive were unlikely to benefit from
any intensity of ICU treatment [18]. We did not have
information about the content within these advance care
directives, but believe that having an advance care direc-
tive acts as a signal against the usual default to “do eve-
rything” Given the importance placed on advanced care
directives in goals of care planning, these findings require
further examination in future studies.

In contrast to the studies from Europe and the USA, in
our study, the majority of respondents identifying treat-
ment imbalance did not report being distressed by it. It
is not clear why there is a lower level of distress experi-
enced. This may partially be explained by the higher lev-
els of job satisfaction, less feelings of being overworked
and fewer instances of having previously been involved
in a medico-legal claim. A high degree of collaboration
between nurses and doctors may reflect a positive ethi-
cal climate in the ICUs and may have also influenced our
findings [15]. Alternatively, the relatively low number of
patients identified by two or more ICU staff may repre-
sent an environment that is less stressful than that identi-
fied in other settings [15, 19].

Shared decision-making is becoming the preferred
approach for determining the best option for care for
patients. In the ICU, patients receive treatments of vary-
ing intensity that correlate with risk, burden, complexity
and outcome. Discussions with decision-makers around
treatment goals should not be just about whether to initi-
ate cardiopulmonary resuscitation in the event of cardiac
arrest but rather the appropriate intensity of treatment
for a patient [20, 21]. This is a departure from the idea

of futility as being “burdens outweighing benefits, symp-
tom reduction, and length and quality of life” from the
patient point of view [22]. Minimising treatment imbal-
ance is more likely if there is shared decision-making
between patient/family and healthcare professionals [23].
‘Treatment mismatch’ may be a more appropriate and
useful term for undertaking a shared decision-making
approach. To allow this to occur, healthcare profession-
als may need either a priori triggers or regular prompts
to have conversations with patients and families, which
can be initiated through regular family meetings [24—26].
This is supported by our findings of strong agreement
with the need for formal communication training and
routine family meetings. However, communication train-
ing and mandatory meeting alone may be insufficient.
For example, 58% of doctors who perceived a treatment
mismatch in a patient felt that they did not have the abil-
ity to influence or change these situations (even though
91% of these patients had had a family meeting), and
they felt the patient would be unlikely to survive with a
good quality of life. Part of the contribution appears to
be coming from inability to reach a consensus with fam-
ily or treating teams. In may be that another contribution
arises from the underlying unit dynamics and leadership
that facilitate decision-making [15, 27]. While one pos-
sible culprit could be a degree of “learned helplessness”
amongst staff, it may be that a culture of prioritising
patient (and by extension next of kin) autonomy sets up
potential conflicts with staff [28].

Our study has several limitations. Our study design
may have resulted in an over-representation of patients
with reported mismatch compared with an incidence
study. While we identified the patient for those perceived
to be receiving mismatched treatments, we did not
record the identification number for all the patients being
cared for, thus preventing us from measuring agreement
between staff members for every patient. The response
rate from staff members and ICUs introduces the risk of
selection bias. The findings from allied health staff may
not be generalisable because of the low response rate.
Outcome measures of 6 months mortality and quality of
life measures would have been better endpoints. Finally,
we used staff perceptions, and not explicit criteria, to
judge whether treatment imbalance occurred, although
this was anchored by reflections on actual, concurrent
patients.

Conclusion

This study showed that a substantial proportion of
healthcare providers in Australian and New Zealand
ICUs report a mismatch between the intensity of treat-
ment delivered to their patients and either the achievable
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goals of care, expected prognosis or patient’s wishes.
Evidence-based strategies to reduce mismatch were sup-
ported by the majority of ICU healthcare workers but
currently reported to be implemented in only a minority.
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