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Abstract

Background

Observation charts are the primary tool for recording patient vital signs. They have a criti-

cal role in documenting triggers for a multi-tiered escalation response to the deteriorating

patient. The objectives of this study were to ascertain the prevalence and incidence of

triggers, trigger modifications and escalation response (Call) amongst general medical

and surgical inpatients following the introduction of an observation and response chart

(ORC).

Methods

Prospective (prevalence), over two 24-hour periods, and retrospective (incidence),

over entire hospital stay, observational study of documented patient observations

intended to trigger one of three escalation responses, being a MER—Medical Emergency

Response [highest tier], MDT—Multidisciplinary Team [admitting team], or Nurse—

senior ward nurse [lowest tier] response amongst adult general medical and surgical

patients.

Results

Prevalence: 416 patients, 321 (77.2%) being medical admissions, median age 76 years

(IQR 62, 85) and 95 (22.8%) Not for Resuscitation (NFR). Overall, 193 (46.4%) patients had

a Trigger, being 17 (4.1%) MER, 45 (10.8%) MDT and 178 (42.8%) Nurse triggers. 60

(14.4%) patients had a Call, and 72 (17.3%) a modified Trigger. Incidence: 206 patients, of

similar age, of whom 166 (80.5%) had a Trigger, 122 (59.2%) a Call, and 91 (44.2%) a
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modified Trigger. Prevalence and incidence of failure to Call was 33.2% and 68% of

patients, respectively, particular for Nurse Triggers (26.7% and 62.1%, respectively). The

number of Modifications, Calls, and failure to Call, correlated with the number of Triggers

(0.912 [p<0.01], 0.631 [p<0.01], 0.988 [p<0.01]).

Conclusion

Within a multi-tiered response system for the detection and response to the deteriorating

patient Triggers, their Modifications and failure to Call are common, particularly within the

lower tiers of escalation. The number of Triggers and their Modifications may erode the

structure, compliance, and potential efficacy of structured observation and response charts

within a multi-tiered response system.

Introduction
Patient clinical deterioration, whether detected by abnormal vital signs or staff concerns, occurs
commonly prior to cardiac arrest, unanticipated intensive care unit (ICU) admission or death
[1,2]. Failure to respond to clinical deterioration is common [3], and the type of response to
the deteriorating patient can adversely affect patient outcome [4].

These circumstances provide the basis for Rapid Response Systems, designed to detect and
respond to clinical deterioration [5]. The Australian Commission on Safety and Quality in
Health Care (ACSQHC) has designated the recognition, and response to, clinical deterioration
as a National Safety and Quality Health Service Standards (Standard 9) for adoption through-
out Australia [6].

Afferent Limb Failure (ALF) is failure to respond to clinical deterioration despite docu-
mented predefined triggers for activation of a Rapid Response Team (RRT). ALF occurs in
approximately 22% of RRT calls [3], and is associated with increased risk of patient mortality
or unanticipated ICU admission [3,7]. Contributors to ALF are varied and complex, and
include inaccuracy and/or poor documentation of patient vital signs [8,9], errors in judgment
[10], and not calling for help [11]. Minimizing ALF may increase RRT activation, which itself
is associated with improved patient outcomes [12].

Patient observation charts are the primary tool for recording vital signs. A factor that can
contribute to poor recording, and interpretation, of vital signs, is observation chart design
[13,14]. Thus there is a strong emphasis on the standardised design, and use of, observation
charts that not only identify patients who are deteriorating (“track”), but also guide the type of
clinical escalation in response to predefined criteria (“triggers”). Observation and response
charts, based upon human factor design, are now recommended in tracking and identifying
patients at risk of an adverse event [6]. Observation and response charts also include the option
to record modifications to vital sign thresholds. This is consistent with the ACSQHC Consen-
sus Statement [6]. Despite their widespread adoption, there is very little evidence for the clini-
cal utility of observation and response charts, or the relative contribution of their key
components, especially within a multi-tiered system.

By examining a track-and-trigger patient observation chart that provides the basis for a
multi-tiered escalation response to the deteriorating patient, we sought to ascertain the incidence
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and prevalence of documented clinical triggers, modifications to these triggers, and the expected
escalation response amongst a cohort of hospital inpatients.

Materials and Methods

Study design and Patients
Observational study with a prospective prevalence component, conducted over two separate
24-hours periods, and a retrospective incidence component, of a convenience (non-randomly
selected) sample of recently discharged patients, encompassing the patient’s entire hospital
stay.

The setting was the Royal Adelaide Hospital, a metropolitan, tertiary referral, university-
affiliated, adult acute hospital of approximately 620 beds in Adelaide, South Australia. Patients
are admitted under a range of services, including general medical, specialty medical, general
surgical and specialty surgical teams. Patients admitted under general medicine are typically
those requiring management of complex, chronic and multisystem disorders who present with
an acute medical problem or decompensated chronic disorder [15]. Patients admitted under
general surgery are those with acute surgical illness, typically involving abdominal conditions
[16].

All study patients were inpatients admitted to a general medical or general surgical team.
General medical or general surgical patients who were within the, ICU, Step down/High
Dependency Unit (SDU) or in the operating theatre/recovery, during the two prevalence obser-
vation periods (Saturday, 14th September 2013 and Sunday 27th October 2013) were excluded.

A standardised patient observation and response chart, based upon ACSQHC guidelines,
has been in use since July 2013 [17]. It delineates three different coloured “zones”, which are
expected to prompt any one of three tiers of escalated response to review a deteriorating
patient, based upon which zone the vital sign falls into. The chart contains instructions for staff
as to which of the three tiers of response to call. Charts also have sections for documenting
modifications so as either not to trigger, or to alter, the expected escalation response.

We recorded patient demographics, admitting unit, resuscitation status, and from the obser-
vation charts, documented vital signs intended to trigger (a Trigger) any one of three escalation
response (a Call) ranging from a patient review from a senior ward nurse (Nurse [lowest
level]), to the admitting medical and nursing staff as a multidisciplinary team (MDT) to a med-
ical emergency response team (MER [highest level], being two acute medical unit doctors, two
ICU nurses and when requested an ICU doctor) and whether there was documentation that
the trigger need not generate an escalation as intended (a Modification). Patient de-identified
data was entered onto a study-specific database (Microsoft Access) and collectively analysed
using SPSS (Vs21) software.

Outcomes and Analysis
Outcomes were the prevalence and incidence of Triggers for an escalation response, their Mod-
ifications, the type of Call and a failure to initiate a Call.

Statistical analysis involved basic descriptive statistics, including medians (25th/75th quar-
tiles) for continuous data, Mann-Whitney for age and Chi-square analysis of categorical data.
Level of significance was set at p<0.05. Analysis was based upon the Triggers collectively, as
well as for the patient group. Pearson’s correlation was used to explore the correlation between
Trigger numbers and that of Modifications and Calls.

The Royal Adelaide Hospital Human Research Ethics Committee approved the study (pro-
tocol number 140409). As the study involved only review of medical records, no patient con-
sent was required.
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Results

Prevalence
The prevalence group included 416 inpatients with a median age of 76 years (IQR 62–85). 210
patients (50.4%) were female, 321 (77.2%), general medical admissions and 95 (22.8%) had a
documented Not For Resuscitation (NFR) order. Medical patients, in comparison to surgical
patients were older (median age 79 [IQR 67, 86] vs 64 [48, 74] years, p<0.01), females (53.9%
vs 37.9%, p = 0.02) and had an NFR order (28.3% vs 4.2%, p<0.01).

In a 24-hour period, of the 416 patients, 193 (46.4%) had at least one Trigger, 60 (14.4%) at
least one Call, whilst 72 (17.3%) a Trigger that was “modified” so as not to trigger a Call
(Table 1). There were multiple Triggers, Modifications and Calls for 33 (17.1%), 12 (2.9%) and
11 (2.6%) patients, respectively.

Surgical, compared to medical, patients had significantly more MDT triggers (17 [17.9%] vs
28 [8.7%], p = 0.1), a similar proportion of Nurse (38 [40%] vs 140 [43.6%], p = 0.532) and
MER (2 [2.1]% vs 15 [4.7%], p = 0.27) Triggers (Table 1), and overall Calls (22 [23.2%] vs 38
[11.8%], p<0.01). The proportion of Modifications was similar between the two groups (53
[16.5%] vs 19 [20%], p = 0.43). Patients with (n = 95), compared to those without an NFR
order (n = 321), had a similar proportion of Triggers (47 [49.5%] vs 145 [45.2%], p = 0.36),
Calls (12 [12.6%] vs 48 [15%], p = 0.57) and Modifications (19 [20%] vs 53 [16.5%], p = 0.43).

There were a total of 559 Triggers, of which 438 (78.4%) were within a Nurse tier, 87
(15.6%) a MDT tier and 34 (6.1%) a MER tier. Overall, 220 (39.4%) Triggers were modified so
as not to trigger the intended Call. Of the 438 Nurse Triggers, 156 (35.6%) were modified,
whilst 41 (47.1%) MDT, and 23 (67.6%) MER Triggers were also modified.

The time of day that a Trigger was documented was similar for Nurse (median: 11:22 [IQR
8:00–16:51]), MDT (median: 12:15 [IQR 7:55–17:15]) and MER Triggers (median: 10:40 [IQR
7:15–19:55]), (p = 0.82). There was a similar proportion of Nurses, MDT and MER triggers
that occurred between 1800-0800hrs (46.6%, 49.4% and 63.6%, respectively, p = 0.16)

The pattern of the sequence of Trigger occurrence within the 24 hour period, beginning by
the first and then any subsequent Trigger, is shown in Fig 1. The majority of Triggers were
Nurse only. It was not uncommon for a more extreme (ie higher tier) Trigger (for example,
MER Triggers) to precede a less extreme (lower tier) Trigger.

Overall, there was a failure to initiate an escalation response (Call) as expected, for 138
(33.2%) of patients. Failure to Call was associated with a Nurse, a MDT and a MER Trigger for
111 (26.7%), 16 (3.8%) and for 4 (1%) patients, respectively. There were 282 Nurse, 46 MDT

Table 1. Prevalence group patient demographics, admitting team, calls andmodifications for each trigger tier.

Medical Emergency Response
Trigger

Multidisciplinary Team
Trigger

Nurse
Trigger

No Trigger P
value

Gender (Female) 8 (47.1%) 24 (53.3% 92 (51.7%) 11 (50.7%) 0.77

Age (median, IQR) 78.5 (62, 87) 77 (62.3, 86) 76 (62, 86) 75 (60, 85) 0.44

Patients with a Call 7 (1.7%) 19 (4.6%) 48 (11.5%) <0.01

Patients with a Modification 11 (2.6%) 21 (5%) 57 (13.7%) <0.01

Patients with a failure to Call 4 (1%) 16 (3.8%) 111 (26.7%) <0.01

Admitting Team Medical (N = 321, 77.2% of
all patients)

15 (4.7%) 28 (8.7%) 140 (43.6%) 172 (53.6%)

Admitting Team Surgical (N = 95, 22.8% of
all patients)

2 (2.1%) 17 (17.9%) 38 (40%) 51 (53.7%)

Not For Resuscitation (N = 95, 22.8% of all
patients)

5 (5.3%) 8 (8.4%) 46 (48.4%) 47 (49.5%)

doi:10.1371/journal.pone.0145339.t001
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and 11 MER Triggers that were not modified, and thus expected to initiate a Call. Of these,
there was a failure to initiate a Call for 213 (75.5%) Nurse Triggers, 24 (52.2%) MDT Triggers,
5 (45.5%) MER Triggers, and 242 (71.4%) of all Triggers without a modification.

Incidence
The incidence group included 206 patients, median age of 72 years (IQR 59–85), 98 (52.4%)
being female. They were of similar age (p = 0.69) and gender (p = 0.23) to the prevalence
group. 135 (65.5%) were a general medical admission and 69 (33.5%) had a documented Not
For Resuscitation (NFR) order at some stage during their hospital stay. Median hospital length
of stay was 5 days (IQR 2–13). Amongst these patients, 29 (14.1%) died in hospital, 28 of which
had an NFR order by the time of death. Medical, in comparison to surgical, patients were older
(median age 80 [IQR 67, 86] vs 61 [42, 75] years, p<0.01), just as likely to be females (53.6% vs
52.1%, p = 0.95) and more likely to have an NFR order (41.5% vs 18.3%, p<0.01).

During their hospital stay, 166 (80.5%) patients had at least one Trigger, 122 (59.2%) a Call
and 91 (44.2%) a Trigger that was “modified” so as not to initiate a Call (Table 2). There were
multiple Triggers, Modifications and Calls for 107 (51.9%), 89 (43.2%) and 71 (34.5%) patients,
respectively.

Medical (n = 135) and surgical (n = 71) patients were just as likely to have a Nurse (104
[77%] vs 49 [69%], p = 0.21), MDT (69 [51.1%] vs 34 [47.9%], p = 0.66) or MER (59 [43.7%] vs
26 [36.6%], p = 0.33) Trigger (Table 1), as well as any type of Call (74 [54.8%] vs 48 [67.6%],
p = 0.08). In contrast, medical patients had more Modifications overall (68 [50.4%] vs 23
[32.4%], p = 0.01), but a similar proportion of MER (24 [17.8%] vs 7 [9.9%], p = 0.13), MDT
(42 [31.1%] vs 14 [19.7%], p = 0.08) and Nurse (49 [36.3%], vs 19 [26.8%], p = 0.17) Modifica-
tions (Fig 2).

Patients with (n = 69), compared to those without (n = 137) an NFR order were more likely
to have a Trigger (61 [88.4%] vs 105 [76.6%], p = 0.04) a Modification (49 [71%] vs 42 [30.7%],
p<0.01) but not a Call (46 [66.7%] vs 76 [55.5%], p = 0.12).

Patients who died (N = 29), compared to survivors (N = 177) of their hospital stay, were just
as likely to have any type of Trigger (26 [89.7%] vs 140 [79.1%], P = 0.18), in particular, more
MER and MDT Triggers (Table 2). They were also more likely to have a Modification (19

Fig 1. The order of occurrence of Triggers during the 24 hour prevalence periods.

doi:10.1371/journal.pone.0145339.g001
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[65.5%] vs 72 [40.7%], p<0.01), in particular a MER (14 [48.3%] vs 17 [9.6%], p<0.01), and
MDTModification (14 [48.3%] vs 42 [23.7%], p<0.01) but not Nurse Modification (11
[37.9%] vs 57 [32.2%], P = 0.543). Patients who died, compared to survivors, were just as likely
to have a Call (20 [69%] vs 102 [57.6%], P = 0.25).

Amongst these 206 patients, and over their entire hospital stay, there were a total of 3440
Triggers, of which 2330 (67.7%) were a Nurse, 825 (24%) MDT and 285 (8.3%) MER Triggers.
Of these, 1058 (30.8%) of all Triggers, 624 (26.8%) Nurse, 314 (38.1%) MDT and 120 (42.1%)
MER Triggers were modified so as not to initiate a Call.

There were 140 (68%) patients in whom a Trigger was not modified, but then did not initi-
ate a Call. This was associated with a nurse Trigger for 128 (62.1%), a MDT Trigger for 67
(32.5%) and a MER Trigger for 30 (14.6%) patients. There were 1706 Nurse, 511 MDT and 165
MER Triggers that were not modified, and thus expected to initiate a Call. Of these, a failure to
initiate a Call occurred for 1323 (77.5%) Nurse, 331 (64.8%) MDT, 66 (40%) MER Triggers,
and 1720 (72.2%) of all un-modified Triggers. Patients who died, compared to those who

Table 2. Incidence group patient demographics, admitting team, calls andmodifications for each trigger tier.

Medical Emergency Response
Trigger

Multidisciplinary Team
Trigger

Nurse
Trigger

No Trigger P
value

All patients (N = 206) 85 (41.3%) 103 (50%) 153 (74.3%) 40 (19.4%) <0.01

Gender (Female) 53 (62.3%) 63 (61.2%) 86 (56.2%) 16 (40%) 0.09

Age (years, median, IQR) 78.5 (62, 87) 77 (62.3, 86) 76 (62, 86) 67 (51.8,
80.5)

0.06

Hospital Length of Stay (days, median, (IQR)) 9 (4, 17.5) 10 (4, 19) 7 (3, 15.5) 2 (1, 4) <0.01

Patients with a Call 62 (30.1%) 63 (30.6%) 92 (44.7%) <0.01

Patients with a Modification 30 (14.6%) 58 (28.2%) 66 (32%) <0.01

Patients with failure to Call 30 (14.6%) 67 (32.5%) 128 (62.1%) <0.01

Admitting Team Medical (N = 135, 65.5% of all
patients)

59 (43.7%) 69 (51.1%) 104 (77%) 25 (18.5%)

Admitting Team Surgical (N = 71, 34.5% of all
patients)

26 (36.6%) 34 (47.9%) 49 (69%) 15 (21.1%)

Not For Resuscitation (N = 69, 33.5% of all
patients)

45 (65.2%) 50 (72.5%) 57 (82.6%) 8 (11.6%)

Hospital Discharge status Died (N = 29, 14.1%
of all patients)

21 (72.4%) 23 (79.3%) 25 (86.2%) 3 (10.3%)

doi:10.1371/journal.pone.0145339.t002

Fig 2. The order of occurrence of Triggers during the 24 hour prevalence periods.MER: Medical
Emergency Response Team. MDT: Multidisciplinary Team

doi:10.1371/journal.pone.0145339.g002
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survived, where just as likely to have an episode of failure to initiate a Call (23 [79.3%] vs 117
[66.1%], P = 0.16), but more likely for that to be a MER Call (8 [27.6%] vs 22 [12.4%],
P = 0.03).

Table 3 illustrates the frequency, and proportion, of Modifications, Calls and Triggers for
which an escalated response was not initiated. Triggers that were not documented as ever

Table 3. Incidence group related Medical Emergency Response (MER), Multidisciplinary (MDT) and Nurse Triggers and associated Modifications,
Calls and failure to Call.

Tier Trigger Total Modification Call Modification (%) Call (%) Failure to Call (%)

MER Cardiac Arrest 2 0 2 0% 100% 0%

MER Pulse <40 2 0 2 0% 100% 0%

MER Worried 2 0 2 0% 100% 0%

MER Conscious = 3 8 5 3 62.5% 37.5% 0%

MER Pulse >140 26 13 13 50% 50% 0%

MER RR > 30 41 20 12 48.8% 29.3% 42.9%

MER SBP > 200 41 12 16 29.3% 39% 44.8%

MER SaO2 <90% 65 31 12 47.7% 18.5% 64.7%

MER SBP <90 98 39 36 39.8% 36.7% 39%

MER Total 285 120 99 42.1% 34.7% 40%

MDT Temp <35 4 1 1 25% 25% 66.7%

MDT RR = 8–10 7 5 1 71.4% 14.3% 50%

MDT O2 flow >6L/min 9 4 3 44.4% 33.3% 40%

MDT Pulse = 40–50 21 13 2 61.9% 9.5% 75%

MDT Temp > 38.6 30 1 9 3.3% 30% 69%

MDT Pain Score = 8–10 69 3 36 4.3% 52.2% 45.5%

MDT RR = 26–30 122 64 26 52.5% 21.3% 55.2%

MDT Pulse = 120–140 124 65 27 52.4% 21.8% 54.2%

MDT SBP = 180–200 176 54 43 30.7% 24.4% 64.8%

MDT SBP = 90–100 263 104 32 39.5% 12.2% 79.9%

MDT Total 825 314 180 38.1% 21.8% 64.8%

Nurse Worried 2 0 2 0% 100% 0%

Nurse Temp = 35.1–35.5 17 0 4 0% 23.5% 76.5%

Nurse O2 flow = 6L/min 59 13 7 22% 11.9% 84.8%

Nurse Temp = 38.1–38.6 70 7 16 10% 22.9% 74.6%

Nurse Conscious = 2 81 7 11 8.6% 13.6% 85.1%

Nurse SBP = 170–180 150 28 26 18.7% 17.3% 78.7%

Nurse Pulse = 50–60 176 49 24 27.8% 13.6% 81.1%

Nurse Pain Score = 5–7 314 0 154 0% 49% 51%

Nurse Pulse = 100–120 381 117 51 30.7% 13.4% 80.7%

Nurse RR = 21–25 422 151 38 35.8% 9% 86%

Nurse SaO2 = 90–94% 658 252 50 38.3% 7.6% 87.7%

Nurse Total 2330 624 383 26.8% 16.4% 77.5%

All Tiers Total 3440 1058 662 30.8% 19.2% 72.2%

Modification: proportion of all Triggers that were modified.

Call: proportion of all Triggers that were a Call

Failure to Call: proportion of all Triggers that were not modified, but did not progress to a Call

MER: Medical Emergency Response Team

MDT: Multidisciplinary Team

doi:10.1371/journal.pone.0145339.t003
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having occurred (chest pain, urine< 30mls in 4 hours, MDT worried, threatened airway, sig-
nificant bleeding, no MDT attendance within 30 minutes, seizure, and behavioural distur-
bance), have been omitted. The number of Modifications, Calls and episodes of failure to
initiate a Call, correlated strongly with the total number of Nurse (0.915 [p<0.01], 0.516
[p<0.01], 0.998 [p<0.01]), MDT (0.939 [p<0.01], 0.812 [p<0.01], 0.963 [p<0.01]), MER
(0.981 [p<0.01], 0.926 [p<0.10], 0.937 [p<0.01]) and all Triggers combined (0.912 [p<0.01],
0.631 [p<0.10], 0.988 [p<0.01]).

Discussion

Summary of findings
Almost 50% of general medical and surgical ward patients have a Trigger for an escalated
response (a Call) throughout a 24 hour period and 80% have a Trigger throughout their entire
hospital stay. Not all Triggers generated a Call as intended (Afferent Limb Failure). This was
because many were either modified, so as to intentionally not initiate a Call, or a decision/omis-
sion was made to not Call. The prevalence and incidence of failing to initiate a Call was higher
than that of Modifications. The number of failures to initiate a Call and of Modifications corre-
lated strongly with the number of Triggers.

Comparison with other studies
The prevalence of Triggers at the highest level of escalation (MER) was similar to that of other
studies [18,19]. In addition there was a high prevalence/incidence of Triggers at the lower tiers
of escalation. The consequences of this would have been an additional workload upon ward-
based nursing and medical staff. As a comparison, median scene times for RRT calls have been
recorded to be 17–20 minutes [20]. This additional burden, upon an already high medical and
nursing workload, has the potential for adverse consequences for both patients and staff [21–
24]. In particular as the predictive value of vital signs at lower levels of patient illness acuity is
low [25].

The prevalence and incidence of Modifications to pre-defined Triggers has not been docu-
mented before. They were disturbingly high, potentially eroding the structured design and the
escalation response features of this observation and response chart. Modifications were com-
mon across all tiers, including MER Triggers, and were equally prevalent amongst medical and
surgical patients, and patients with an NFR. The incidence of Modifications was higher
amongst medical patients, and the incidence of Calls higher for surgical patients, despite a sim-
ilar incidence of Triggers for both medical and surgical patients. These variations may be
explained by the findings that medical patients were older and more likely to have NFR orders,
and thus, more likely to have abnormal vital signs [18], fewer critical care interventions by
RRT [20], or modifications made to their RRT Triggers [26]. The incidence of Modifications
was higher amongst patients who died compared to survivors. However we cannot draw a
direct link to mortality as over 90% of patients who died had an NFR order. Further investiga-
tion is required to better explain these variations.

Modifications, and failure to initiate a Call, varied according to the type of Trigger. As
expected, a lower physiological trigger threshold would be more sensitive at triggering a Call,
but be less specific for an adverse event [25]. Modifications and failure to initiate a Call were
common, particularly within the lower tiers, and the more frequently occurring Triggers. This
may reflect an element of “alarm fatigue” [27–29]. Alarm fatigue with respect to electronic
patient monitors, is common, and hazardous to patients, as well as disengages staff with the
monitor, who may also ignore and/or modify alarm settings [29–30]. The adverse conse-
quences of a failure to call, ie Afferent Limb Failure (ALF) in respect to RRT (equivalent to our
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MER team) are well recognised [3,7]. Little is known however about the consequences of ALF
for a lower tier response.

The type of escalation response to deteriorating patients varies amongst health jurisdictions.
Multi-tiered responses are based upon the assumption that a “lower-level” clinical response, set
at a lower trigger threshold, may prevent further patient deterioration and thus avoid the need
for a “higher-level” response or adverse event. There is little evidence that a graded, multi-
tiered response, based upon escalating trigger thresholds, in contrast to single-tiered response,
is associated with improved patient outcomes. Our observation of the sequence of Trigger
occurrence did not reveal a predominate pattern of “escalation”. For example, a Nurse:MDT:
MER, or Nurse:MDT Trigger sequence was no more common than a MDT:Nurse or MER:
MDT:Nurse Trigger sequence. It may be argued that we observed fewer MER and MDT trig-
gers because of the larger number of Nurse Triggers. However 35% of Nurse Triggers were
modified to not generate an escalated response, and 75% of Triggers not modified, did not
result in an escalated response.

Strengths andWeaknesses
The study population was restricted to general medical and surgical patients. Our findings may
not be generalizable to other patient populations, or health jurisdictions. However studies have
identified similarities in patient demographics and triggers for a RRT call across different
health jurisdictions [31]. Our incidence sample was not randomly selected and this may have
introduced a bias, however they were of similar age and gender distribution to the prevalence
group. Our study was undertaken three months following chart implementation. It is possible
that staff chart unfamiliarity may have contributed to our findings.

Implications for clinicians and policy makers
Our study is the first to explore prevalence and incidence of Triggers, Modifications, Calls and
failure to Call, within a multi-tiered observation and response chart. It identifies important
findings in respect to potential risks associated with the additional imposed workload, and the
risk of failing to comply with, what is a very basic and important aspect of routine patient care,
being, the recording and responding to patient observations. The occurrence, and conse-
quences of, Modifications, and a failure to Call, in response to Triggers requires on going evalu-
ation. It also sets a foundation for further studies in investigating the utility, and consequences
of, Modifications and ALF for tiers of response other than for a RRT.

In summary, we found that, in association with a multi-tiered observation and response
chart, Triggers, Modifications of Triggers, and failure to Call, are common. The overall number
of Triggers may disrupt clinical workload. Modifications may erode the structured design, and
escalation response features for the detection, and response to, the acutely deteriorating patient,
of an observation and response chart. Modifications, and failure to Call, have the potential to
cause patient harm and correlate strongly to the number of Triggers. Further investigation is
required to ascertain the clinical efficacy and actual patient benefits, of observation and
response charts, in contrast to their potential burden upon clinical workload, propensity for
modifications and the risks of associated failure to initiate a Call, particularly amongst the
lower tiers of response.
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