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Can Routinely Collected, Patient-Reported Wellness Predict
National Early Warning Scores? A Multilevel

Modeling Approach

Abigail Albutt, PhD,* Jane O’Hara, PhD,*† Mark Conner, PhD,*‡ and Rebecca Lawton, PhD‡
Objective: Measures exist to improve early recognition of and response
to deteriorating patients in hospital. However, management of critical ill-
ness remains a problem globally; in the United Kingdom, 7% of the deaths
reported to National Reporting and Learning System from acute hospitals
in 2015 related to failure to recognize or respond to deterioration. The cur-
rent study explored whether routinely recording patient-reported wellness
is associated with objective measures of physiology to support early recog-
nition of hospitalized deteriorating patients.
Methods: A prospective observation study design was used. Nurses on four
inpatient wards were invited to participate and record patient-reported wellness
during every routine observation (where possible) using an electronic observa-
tion system. Linear multilevel modeling was used to examine the relationship
between patient-reported wellness, and national early warning scores (NEWS),
and whether patient-reported wellness predicted subsequent NEWS.
Results: A significant positive relationship was found between patient-
reported wellness and NEWS recorded at the next observation while con-
trolling for baseline NEWS (β = 0.180, P = 0.033). A significant positive
relationship between patient-reported wellness and NEWS (β = 0.229,
P = 0.005) recorded during an observation 24 hours later while controlling
for baseline NEWS was also found. Patient-reported wellness added to the
predictive model for subsequent NEWS.
Conclusions: The preliminary findings suggest that patient-reported
wellness may predict subsequent improvement or decline in their condition
as indicated by objective measurements of physiology (NEWS). Routinely
recording patient-reported wellness during observation shows promise for
supporting the early recognition of clinical deterioration in practice, al-
though confirmation in larger-scale studies is required.
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BACKGROUND
Clinical patient deterioration that is not promptly responded to

can result in admission to the intensive care unit, cardiac arrest,
and increased morbidity and mortality.1–3 Timely recognition of
and response to early signs of clinical deterioration may prevent
these serious adverse events.4,5 Measures have been introduced
to support staff to recognize and respond to deteriorating patients
in hospitals in countries including the United Kingdom, United
States, and Australia.6 National early warning scores (NEWS) al-
low health professionals tomonitor and detect changes in patients’
vital signs.5 If a patient’s NEWS is outside of the reference range,
this indicates clinical deterioration and prompts health profes-
sionals to trigger an escalation of care, ultimately to a critical care
outreach team who provide the deteriorating patient with timely
treatment on the ward.7 Despite the use of these measures, the
management of critical illness remains a problem globally.8–10

Analysis of patient safety–related hospital deaths in England in
2015 demonstrated that 7% related to a failure to recognize or
respond to deterioration.8

Increasingly, patients are being encouraged to become involved
in their healthcare.11,12 Systematic reviews of studies exploring
the involvement of patients and relatives in detecting and escalating
clinical deterioration identified that in some hospitals, patients, and
relatives are invited to escalate patient care by triggering a critical
care outreach team if they suspect patient deterioration and have
not received a response from the ward team.13,14 However, patient-
and relative-led escalation systems implemented in the reviewed
studies did not consider the extent to which patients and relatives
can effectively monitor and detect changes in their condition, and
there is scant empirical evidence exploring the ability of patients
to recognize signs of their deteriorating condition.13 Therefore,
it is important for this evidence gap to be addressed, to better un-
derstand the potential safety benefits, or challenges, of involving
patients in the detection and escalation of clinical deterioration.

The current study is the first to explore the potential clinical ef-
fectiveness of involving patients in the recognition of clinical de-
terioration, by inviting nurses and healthcare assistants to record
patient-reported wellness during routine observations. This was
explored via the following research questions: (a) Does patient-
reported wellness add to the prediction of NEWS recorded during
the next observation while controlling for baseline NEWS? (b)
Does patient-reported wellness add to the prediction of NEWS re-
corded at an observation approximately 24 hours while control-
ling for baseline NEWS?

METHODS

Setting and Participants
The study was conducted on four oncology wards within a

community hospital in Northern England in September 2017.
Cancer accounts for 28% of deaths in the United Kingdom15

and cancer patients can experience poor clinical outcomes,
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including clinical deterioration in their condition.16 Pragmatic rea-
sons to invite these wards to participate included their use of an
electronic observation system, which allowed for the efficient col-
lection of patient wellness ratings during observation with mini-
mal disruption to the usual routine of healthcare staff.

A total of 73 nurses and healthcare assistants who conducted
routine patient observations on four sampled wards were invited
to participate in the study. An opportunity sampling strategy was
used to recruit healthcare assistants and nursing staff. The re-
searcher visited the participating wards every week day in the
study period to introduce nurses and healthcare assistants to the
study during the mid-shift huddle. Staff were given at least
24 hours to consider participation and were recruited to the study
by the researcher during the next mid-shift huddle they attended.
An opt-out approach to patient recruitment was used. A leaflet
was given to all patients on admission to the ward. The leaflet in-
formed patients that the studywas taking place and that they could
opt out of it by informing a member of nursing staff. Participating
in the study was low burden to patients as what they experienced
was consistent with usual care. Nurses and healthcare assistants
often ask patients how they are feeling in practice. An opt-out ap-
proach also allowed for the inclusion of more unwell patients who
may have had the capacity to talk to healthcare staff about how
they were feeling during routine observation in the study but
may have been too unwell to follow the informed consent process.

Measures

Patient Wellness Questionnaire
The Patient Wellness Questionnaire (PWQ) was developed in

conjunction with patients and healthcare assistants during focus
groups and piloted with patients on inpatient wards in a previous
study.17 The measure includes two questions each with the following
five response options: Question 1: How are you feeling? Very poor
(5), poor (4), fair (3), good (2), very good (1), and Question 2: How
are you feeling compared with the last time you were asked? Much
worse (5), worse (4), no change (3), better (2), and much better (1).

Patient wellness rating 1 refers to the response to question 1 and
patient wellness rating 2 refers to the response to question 2. A
combined patientwellness ratingwas calculated to explore an interac-
tive effect to identify when patients report that they are feeling unwell
and their wellness is declining and to differentiate these patients
from those who report they are feeling unwell but are stable.

The combined rating was created by multiplying patient wellness
rating 1 by patient wellness rating 2. The higher the combined patient
wellness rating, the worse the patient has rated their wellness. The
highest possible combined rating was 25 for a patient who responded
with “very poor” and “much worse” in response to the PWQ.

National Early Warning Score
National early warning scores are based on routine physiological

measurement of patients’ vital signs including their respiratory rate,
oxygen saturation, temperature, blood pressure, and heart rate from
which a score is calculated and recorded. A NEWS of five to six
triggers a medium-level clinical alert (an urgent clinical review)
and a NEWS score of 7 or more triggers a high-level clinical alert
(an emergency clinical review). An extreme score of 3 in any one
physiological parameter also triggers a medium-level alert.18 The
normal ranges for vital sign measurements used in the NEWS ob-
servation chart, issued by Royal College of Physicians19 are as fol-
lows: a patients’ respiratory rate should fall between 12 and 20
breaths per minute, oxygen saturation should be between 96%
and 100%, temperature should range between 36°C and 38°C, sys-
tolic blood pressure should fall between 110 and 220 mm Hg and
heart rate should be between 50 and 90 beats per minute.19
© 2020 The Author(s). Published by Wolters Kluwer Health, Inc.
Procedure
Ethical approval for this study was granted by National Health

Service Health Research Authority Yorkshire and Humber Research
Ethics Committee (Reference: 17/YH/0210). The study used a pro-
spective observational design. For the 4-week study period, as part
of routine care, nurses and healthcare assistants were invited to ask
patients the 2-item PWQ during each routine observation. They then
recorded patients’ responses by entering their two numerical patient
wellness ratings into the electronic observation application alongwith
the patients’ vital sign measurements. To prompt nurses and health-
care assistants to ask patients the PWQ during observation, a lami-
nated printout of the questionnairewas displayed on the observation
trolley. The ward sisters assessed the capacity of patients to ensure
that they were well enough to answer the PWQ during the study.
Where patients did not want to answer or were not well enough,
the following optionswere available for nurses and healthcare assis-
tants to input into the electronic observation application: (a) the
patient refused to answer or (b) unable to ask PWQ because the
patients’ medical condition makes it difficult for them to answer.

Data Analysis
Our analysis focused on testing whether patient-reported well-

ness (measured using the PWQ) predicted subsequent NEWS.
This analysis was conducted for both the next observation (ie,
taken between 2 and 24 hours after the patient wellness rating)
and the corresponding observation taken the next day (i.e., taken
24 hours after the patient wellness rating). We also explored
whether patient-reported wellness predicted NEWS at a subse-
quent observation when controlling for baseline NEWS. This
allowed us to understand whether patient-reported wellness added
predictive value to the ability of baseline NEWS to predict subse-
quent NEWS. Raw measurements of patients’ vital signs taken
during observations were scored using the NEWS scoring system.
The predictors (patient wellness ratings) were mean centered.

The analyses used hierarchical multivariate linear modeling im-
plemented in the package HLM7. Hierarchical multivariate linear
modeling allows different models of temporal variance-covariance
structure to be assessed and is a suitable modeling approach for a
varying occasion design.20 Patient wellness ratings and NEWS
were level 1 variables in this analysis, whereas patient age, sex,
and acuity of their illnesswere level 2 variables. Themodel used pa-
tient wellness ratings and baseline NEWS as predictors. For the
model, we report the deviance statistic to indicate model of fit plus
unstandardized coefficients, standard errors, standardized coeffi-
cients, and significance (all based on the population-average model
with robust standard errors). There were 18% missing data overall.
Listwise pair deletion was used to address missing data. Simple
slopes analysis was conducted where interactions were found.

RESULTS

Participants
Sixty-nine nurses and healthcare assistants provided informed

consent and participated in the study (95% of nurses and health-
care assistants approached). Of the four nurses declining to partic-
ipate, three did not have enough time to participate because of a
heavy workload and one nurse was on annual leave during the
study period. They were invited to collect patient wellness ratings
from all patients (who had not opted out) for a 1-month trial period
alongside NEWS during routine observation. The four participating
wards used an electronic observation system that allowed patients’
vital sign measurements to be input on a smartphone device. The
patient’s National Health Service number was used to identify
their vital sign measurements and notes electronically.
www.journalpatientsafety.com 549
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At least one patient wellness ratingwas recorded during observation
for 103 of the 125patients cared for on the four participatingwards dur-
ing the study period. The mean age of patients was 66 years with an
age range of 39 to 90 years, and 62% of the patients were male.

Descriptive Statistics
Descriptive statistics for all variables are reported in Table 1.

The lower and/or upper ranges for all vital sign measurements
(used to calculate NEWS) fell outside of the reference range for
vital signs, indicating that some patients in the sample had abnor-
mal vital sign measures. A total of 28 (28%) of 103 patients had a
NEWS of 3 or greater during the study period. A NEWS of three
triggers a low-level clinical alert where a registered nurse assesses
the patient and decides whether increased frequency ofmonitoring
and escalation of care is required.18

Ability of Patient-Reported Wellness to Predict
Subsequent NEWS

Table 2 reports the analyses of the relationship between patient
wellness rating 1, 2, the combined patient wellness rating, and
NEWS taken at the next observation or during an observation ap-
proximately 24 hours later. Analysis was based on a sample of
103 patients, 575 pairs of observations for next observation analysis
and 500 pairs of observations for 24-hour later analysis. The model
reports the relationship while controlling for baseline NEWS. Con-
trolling for baselineNEWSallows for a prediction of change between
NEWS recorded at baseline and NEWS recorded at a subsequent
time point (at the next observation or an observation 24 hours later).

Next Observation
No significant association was observed between patient well-

ness rating 2 or the combined patient wellness rating and NEWS.
However, we observed a significant positive relationship between
patient wellness rating 1 and NEWSwhile controlling for baseline
NEWS (β = 0.180,P = 0.033). The time interval between the base-
line observation and the next observation varied between patients
(M = 6 hours, 13minutes; SD = 3 hours, 46minutes;Min = 17mi-
nutes; Max = 22 hours, 55 minutes) and was controlled for in
the analysis.

Observation 24 Hours Later
There were no significant associations between patient wellness

rating 1 or patient wellness rating 2 and NEWS. However, we did
TABLE 1. Descriptive Statistics for All Variables

M SD Min Max

PWR 1 2.65 0.81 1 5
PWR 2 3.13 0.74 1 5
PWR 1*2 8.07 2.63 1 16

Same observation (baseline)
NEWS 1.45 1.61 0 11
RR 16.76 2.26 10 32
O2 Sats 97.21 1.51 90 100
Temp 36.56 0.82 32.60 46.10
BP Systolic 121.21 17.35 65 195
HR 84.28 14.18 46 129

Abbreviations: BP systolic, blood pressure systolic; HR, heart rate; O2

Sats, oxygen saturation; PWR 1, patient wellness rating 1; PWR 2, patient
wellness rating 2; PWR 1*2, combined patient wellness rating; RR, respi-
ratory rate; Temp, temperature.
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find a significant positive relationship between the combined pa-
tient wellness rating and NEWS while controlling for baseline
NEWS (β = 0.229, P = 0.005). Based on simple slopes analysis,
the relationship between patient wellness rating 1 (feeling very
poor – very good) and NEWS recorded 24 hours later varied as
a function of patient wellness rating 2 (feeling much better –
much worse). Where patients felt “much better” and “better,” the
relationship between patients’ rating of their current wellness
andNEWSwas nonsignificant (M− 1SD:β=−0.142, SE=0.078,
P = 0.073).Where patients felt “fair,” the relationship between pa-
tients’ rating of their current wellness and NEWS was nonsignif-
icant (M: β = 0.028, SE = 0.067, P = 0.683). Where patients felt
“muchworse” or “worse,” the relationship between patients’ ratings
of their current wellness and NEWS was significant (M + 1SD:
β = 0.197, SE = 0.099, P = 0.049).

Associations between patient-reported wellness, and NEWS
and vital signs, recorded within the same observation were explored,
but no significant associations were found.

Associations between patient-reported wellness and individual
vital signs recorded during the next observation and an observation
approximately 24 hours later were also conducted. Additional file
A shows the within observation and individual vital signs analysis.
Missing Data
Of the total number of observations conducted for all patients

during the study period, a patient wellness rating was recorded
during 14% of observations with a range of 3% to 55% across
individual patients.

To address the distribution of missing data, we examined whether
there were any differences in patient wellness rating 1 or patient
wellness rating 2 baseline scores depending on the presence or ab-
sence of patient wellness rating 1 or patient wellness rating 2
scores at the next time point or the 24-hour time point. This indi-
cated little or no difference in baseline scores based on the avail-
ability of subsequent scores (either at the next observation or
24-hour observation). For patient wellness rating 1, the baseline
score was M = 2.65 (SD =0.819) when the next observation score
was not available andM= 2.63 (SD = 0.783) when the next obser-
vation score was available and analysis of variance (ANOVA) in-
dicated that this difference did not approach statistical significance
(F(1,595) = 0.088, P = 0.767). For patient wellness rating 2, the
baseline score was M = 3.12 (SD = 0.738) when the next obser-
vation score was not available and M = 3.14 (SD = 0.759) when
the next observation score was available and ANOVA indicated
that this difference did not approach statistical significance
(F(1,557) = 0.091, P = 0.764).

Similarly, for patient wellness rating 1, the baseline score was
M = 2.65 (SD = 0.834) when the 24-hour observation score was
not available and M = 2.63 (SD = 0.729) when 24-hour observa-
tion score was available and ANOVA indicated that this difference
did not approach statistical significance (F(1,595) = 0.046, P = 0.830).
For patient wellness rating 2, the baseline score was M = 3.13
(SD = 0.738) when the 24-hour observation score was not available
and M = 3.10 (SD = 0.762) when the 24-hour observation score
was available and ANOVA indicated that this difference did not ap-
proach statistical significance (F(1,557) = 0.195, P = 0.659).

However, when examining NEWS based on whether patient
wellness rating 1 and 2 scores were available at the next or 24-hour
observation some differences did emerge. In particular, the NEWS
baseline scorewasM= 1.33 (SD = 1.599) when the next observation
scorewas not available andM= 1.81 (SD= 1.600) when the next ob-
servation score was available and ANOVA indicated that this dif-
ference did reach statistical significance (F(1,594) = 10.298,
P = 0.001). In contrast, the NEWS baseline score was M = 1.44
© 2020 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 2. Within-Person Associations Between Patient Wellness Rating 1, 2, Combined Patient Wellness Rating, and NEWS Recorded
During the Next Observation and Approximately 24 Hours Later

Next Observation 24-h Observation

Predictor Coefficient SE Standardized B P Coefficient SE Standardized B P

Predicting NEWS
PWR 1 0.180 0.083 0.360 0.033 0.028 0.067 0.029 0.683
PWR 2 0.032 0.057 0.070 0.571 0.091 0.107 0.150 0.396
PWR 1*2 −0.014 0.050 −0.026 0.778 0.229 0.105 0.370 0.005
Baseline NEWS 0.305 0.064 0.303 <0.001 0.087 0.079 0.106 0.322

n = 103.

Abbreviations: Coefficient, unstandardized coefficient; PWR, patient wellness rating; SE, standard error; Standardized B, standardized coefficient.
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(SD = 1.688) when the 24-hour observation score was not avail-
able and M = 1.48 (SD = 1.340) when the 24-hour observation
score was available and ANOVA indicated that this difference did
not approach statistical significance (F(1,594) = 0.083, P = 0.773).
This would indicate that patient wellness ratings were less likely
to be collected at the next observation when baseline NEWS indi-
cated that the patient was less well, but no effect on whether pa-
tient wellness ratings were collected at 24-hour observation.
DISCUSSION
In the current study, healthcare assistants and nurses were invited

to record patient-reported changes in wellness using the PWQ during
routine observation. The study sought to explore whether patient-
reported changes in wellness were associated with objective, clinical
measures of patient physiology, such as NEWS. Our preliminary
findings provide insight into the clinical effectiveness of routinely
recording patient-reported wellness in practice and the ability of
patients to recognize genuine deterioration in their condition.

Previous studies have found that patients and relatives are aware
of patient deterioration and use intuition related to changes in pa-
tient behavior and capabilities to identify deterioration.17,21 Anec-
dotally, this awareness can occur before changes in quantifiable
objective measures, such as NEWSmeasurements.21,22 In the cur-
rent study, significant associations were found between patient
wellness rating 1 and NEWS during the next observation, and
the combined patient wellness rating and NEWS during an obser-
vation 24 hours later. Consistent with prior anecdotal evidence,
this empirical finding indicates that patients’ ratings of their well-
ness may be a precursor for subsequent improvement or decline in
their condition that is borne out in NEWS measurements. The
findings support evidence in the literature that patients who voice
concerns about changes in how they feel are in the early stages of
clinical deterioration.23–25 Responding to patient-reported changes
in wellness may prevent further deterioration if it reduces delays
in appropriate escalation of care, before clinical indicators of dete-
rioration being demonstrated in the observation chart.

In terms of the predictive ability of the individual and com-
bined patient wellness ratings, our study findings suggest that it
may be useful to record both patient wellness rating 1 to capture
the patients’ current wellness and patient wellness rating 2 to cap-
ture a change in the patients’ wellness so that a combined patient
wellness rating can be calculated. Patients’ ratings of how well
they felt (eg, very poor, poor, fair, good, or very good) were only
significantly associated with NEWS when they also felt “much
worse” or “worse.”As such, patients with a high combined patient
wellness rating may be most at risk of clinically deteriorating.
© 2020 The Author(s). Published by Wolters Kluwer Health, Inc.
Further evidence is required on a larger scale to develop robust
evidence about these relationships. In addition, future research
would need to explore whether patient-reported wellness can help
predict other important clinical outcomes, such as length of stay,
unexpected transfer to intensive care, cardiac arrest, and mortality.
This would establish whether asking patients routinely about their
wellness during observation supports the early detection of clini-
cal deterioration. Ultimately, it may be that routinely recorded
patient-reported wellness could be considered as a data stream to
be used alongside others, such as NEWS, laboratory tests, and
clinical judgment to aid identification of deterioration. It has been
suggested that the use of algorithms that combine several variables
rather than the use of single parameter with simple cut offs may be
more effective to enhance the detection of clinical deterioration.26

If future robust, large-scale evidence suggests that patient-reported
wellness, captured using the PWQ, is effective at supporting the
detection of deterioration, it would be important to determine
thresholds and triggers for patient-reported wellness and also to
understand how patient-reported wellness could be integrated
within NEWS scoring systems already used in practice.
Limitations
One limitation of the study was that patient wellness ratings

were not recorded at a large number of observations during the
study period. A patient wellness rating was recorded during only
14% of observations with a range of 3% to 55%. Analysis to ex-
plore the distribution of missing data suggested that there may
be some bias in relation to patient wellness ratings being more
likely to bemissing at the next observation but not the 24-hour ob-
servation when baseline NEWS scores were higher. Nevertheless
this should not have unduly influenced our analyses particularly in
relation to the 24-hour observation data. Nurses and healthcare as-
sistants rarely gave a reason for not recording patient-reported well-
ness, for instance, whether the patient refused to answer or were too
unwell to answer the questions. It will be important to gain a greater
understanding of why healthcare assistants and nurses did not re-
cord patient wellness ratings during most observations. It may be
that recording this information during every observation is too fre-
quent. Further research is needed to explore healthcare assistant
and nurse experiences of using the PWQ in practice.

One key challenge of the study related to the method used to
prompt healthcare assistant and nurses to ask patients the PWQ.
Laminated paper prompts with the patient wellness questions
and response options were attached to the observation trolley. Un-
fortunately, it was not possible to program the PWQ into the elec-
tronic observation application in the current study so that it
appeared alongside where vital sign measurements were input. It
www.journalpatientsafety.com 551
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may be that more patient wellness ratings would have been re-
corded during observation if the questions were programed into
the electronic observation application because staff may be less
likely to miss the prompt.

It should be acknowledged that this was a small-scale study
producing preliminary findings and thus firm conclusions cannot
be drawn about the relationships between patient-reported well-
ness and NEWS. Knowing the diagnosis and treatment received
by patients in the study would have allowed greater interrogation
and stronger interpretation of the findings as treatment may par-
tially explain some of the findings, for instance, long-term chemo-
therapy can result in increased temperature.

CONCLUSIONS
The findings suggest that patients’ ratings of their wellness

may be a precursor for subsequent improvement or decline in their
condition, as indicated by objective measurements of their physiol-
ogy. As such, future large-scale research should examine if rou-
tinely recording patient-reported wellness during observation is a
clinically effective strategy to aid health professionals in the early
recognition of clinical deterioration in practice.

REFERENCES
1. Jones D, Mitchell I, Hillman K. Defining clinical deterioration.

Resuscitation. 2013;84:1029–1034.

2. Soar J, Subbe CP. Identifying the patient at risk of deterioration, intensive
care unit admission or cardiac arrest: stop predicting, start preventing.
Crit Care Med. 2012;40:2243–2244.

3. Stelfox HT, Bagshaw SM, Gao S. Characteristics and outcomes for
hospitalized patients with recurrent clinical deterioration and repeat
medical emergency team activation. Crit Care Med. 2014;42:1601–1609.

4. Jonsson T, Jonsdottir H, Moller AD. Nursing documentation prior to
emergency admissions to the intensive care unit. Nurs Crit Care. 2011;
16:164–169.

5. Kyriacos U, Jelsma J, Jordan S. Monitoring vital signs using early
warning scoring systems: a review of the literature. J Nurs Manag. 2011;
19:311–330.

6. Odell M, Victor C, Oliver D. Nurses’ role in detecting deterioration in ward
patients: systematic literature review. J Adv Nurs. 2009;65:1992–2006.

7. Alam N, Hobbelink EL, van Tienhoven AJ. The impact of the use of the
early warning score (EWS) on patient outcomes: a systematic review.
Resuscitation. 2014;85:587–594.

8. Donaldson LJ, Panesar SS, Darzi A. Patient-safety-related hospital deaths
in England: thematic analysis of incidents reported to a National Database,
2010–2012. PLoS Med. 2014;11.

9. Odell M. Detection and management of the deteriorating ward patient: an
evaluation of nursing practice. J Clin Nurs. 2015;24:173–182.

10. Vincent J, Einav S, Pearse R, et al. Improving detection of patient
deterioration in the general hospital ward environment. Eur J Anaesthesiol.
2018;35:325–333.
552 www.journalpatientsafety.com
11. Ocloo J, Matthews R. From tokenism to empowerment: progressing patient
and public involvement in healthcare improvement. BMJ Qual Saf. 2016;
25:626–632.

12. Lawton R, Armitage G. (2012). The role of the patient in clinical safety.
Available at: http://www.health.org.uk/sites/default/files/
TheRoleOfThePatientInClinicalSafety.pdf. Accessed June 18, 2019.

13. Albutt AK, O’Hara JK, Conner MT, et al. Is there a role for patients and
their relatives in escalating clinical deterioration in hospital? A systematic
review. Health Expect. 2016;20:818–825.

14. Gill FJ, Leslie GD, Marshall AP. The impact of implementation of
family-initiated escalation of care for the deteriorating patient in hospital:
a systematic review. Worldviews Evid Based Nurs. 2016;303–313.

15. Office for National Statistics. Deaths registered in England and Wales.
Available at: https://www.ons.gov.uk/peoplepopulationandcommunity/
birthsdeathsandmarriages/deaths/bulletins/
deathsregistrationsummarytables/2015. Accessed December 20, 2017.

16. Sundar R, Custodio A, Petruckevich A, et al. Clinical outcome of patients
with advanced biliary tract cancer in a dedicated phase I unit. Clin Oncol.
2018;30:185–191.

17. Albutt A, O’Hara JK, Conner MT, et al. Involving patients in recognising
clinical deterioration in hospital using the patient wellness questionnaire:
a mixed methods study. J Res Nurs. 2019. doi: 10.1177/1744987119867744.

18. Royal College of Physicians. National Early Warning Score (NEWS).
Standardising the assessment of acute illness severity in the NHS. Available
at: file:///H:/MyDocuments/Downloads/National%20Early%20Warning%
20Score%20(NEWS)%20-%20Standardising%20the%20assessment%
20of%20acute-illness%20severity%20in%20the%20NHS_0%20(3).pdf.
Accessed May 16, 2019.

19. Royal College of Physicians. Observation chart for the National Early
Warning Score. (2012). Available at: file:///C:/Users/abigailalbutt/
Downloads/NEWS%20-%20observation%20chart%20with%
20explanatory%20text%20(1).pdf. Accessed December 19, 2017.

20. Hox JJ, Moerbeek M, van de Schoot R.Multilevel Analysis: Techniques
and Applications. 2nd ed. Routledge: Abingdon-on-Thames; 2010.

21. Strickland W, Pirret A, Takerei S. Patient and/or family activated rapid
response service: patients’ perceptions of deterioration and need for a
service. Intensive Crit Care Nurs. 2019;51:20–26.

22. Brady PW, Zix J, Brilli R, et al. Developing and evaluating the success of a
family activated medical emergency team: a quality improvement report.
BMJ Qual Saf. 2015;24:203–211.

23. Cioffi J. Recognition of patients who require emergency assistance:
a descriptive study. Heart Lung. 2000;29:262–268.

24. Grossman SC, Wheeler K. Predicting patients’ deterioration and recovery.
Clin Nurs Res. 1997;6:45–58.

25. Minick P, Harvey S. The early recognition of patient problems among
medical-surgical nurses. Medsurg Nurs. 2003;12:291–297.

26. Bates DW, Zimlichman E. Finding patients before they crash:
the next major opportunity to improve patient safety. BMJ Qual Saf.
2015;1:1–3.
© 2020 The Author(s). Published by Wolters Kluwer Health, Inc.

http://www.health.org.uk/sites/default/files/TheRoleOfThePatientInClinicalSafety.pdf
http://www.health.org.uk/sites/default/files/TheRoleOfThePatientInClinicalSafety.pdf
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/deathsregistrationsummarytables/2015
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/deathsregistrationsummarytables/2015
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/deathsregistrationsummarytables/2015
http://file:///H:/MyDocuments/Downloads/National%2520Early%2520Warning%2520Score%2520(NEWS)%2520-%2520Standardising%2520the%2520assessment%2520of%2520acute-illness%2520severity%2520in%2520the%2520NHS_0%2520(3).pdf
http://file:///H:/MyDocuments/Downloads/National%2520Early%2520Warning%2520Score%2520(NEWS)%2520-%2520Standardising%2520the%2520assessment%2520of%2520acute-illness%2520severity%2520in%2520the%2520NHS_0%2520(3).pdf
http://file:///H:/MyDocuments/Downloads/National%2520Early%2520Warning%2520Score%2520(NEWS)%2520-%2520Standardising%2520the%2520assessment%2520of%2520acute-illness%2520severity%2520in%2520the%2520NHS_0%2520(3).pdf
http://file:///C:/Users/abigailalbutt/Downloads/NEWS%2520-%2520observation%2520chart%2520with%2520explanatory%2520text%2520(1).pdf
http://file:///C:/Users/abigailalbutt/Downloads/NEWS%2520-%2520observation%2520chart%2520with%2520explanatory%2520text%2520(1).pdf
http://file:///C:/Users/abigailalbutt/Downloads/NEWS%2520-%2520observation%2520chart%2520with%2520explanatory%2520text%2520(1).pdf
www.journalpatientsafety.com

