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Evaluation of Early Warning Scoring System and Nursing Guide
Application in Post-Anaesthesia Care Unit

Berrin Pazar, Ayla Yava
Department of Surgical Nursing, Giilhane Military Medical Academy School of Nursing, Ankara, Turkey

Objective: To determine the effect of nursing guide application developed for the present study and to evaluate the Early Warning Scoring System
(EWSS) in post-anaesthesia care unit (PACU).

Methods: The study was carried out as a randomised-controlled experimental study. The study sample comprised of 123 adult patients having thoracic
and abdominal surgery between January 2011 and April 2011 in the Anaesthesiology and Reanimation Department of a training and research hospital.
Patients were randomised during the pre-operative period; the patients who were followed-up according to the EWSS and a nursing guide constituted
the study group (SG=63) and the patients whose EWSS score was calculated but routine follow-up in PACU was not intervened constituted the control
group (CG=60).

Results: During the PACU, complications developed in in 34.92% of SG patients and in 30.00% of CG patients. Of the SG patients, 95.45% develop-
ing complications and of the CG patients, 22.22% developing complications were treated in the first 10 minutes, and it was determined that in 61.12%
of CG patients, complications were not treated. There was a significant difference between the SG and CG patients in terms of treatment duration
against complications (p<0.05).

Conclusion: The EWSS and nurse’s guide provides early determination and treatment of patients developing complications. Thus, it is recommended

to use the EWSS and a nursing guide in PACU.
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Introduction

he period in the post-anaesthesia care unit (PACU) is critical for the patients. During the PACU period, patients are continuously

kept under the control of nurses. The aims of the nursing care during this period include monitoring patient until stable status

can be achieved, determining the potential problems in addition to the problems resulted from the anaesthetic and surgical inter-
vention, and applying an appropriate intervention (1-4). Patient’s vital functions may be improved rapidly, reliably, and as comfortable
as possible by performing a careful and systematic assessment and timely intervention. The post anaesthetic care protocols, which have
been developed by the Turkish Society of Anaesthesiology and Reanimation (TSAR) are being widely used in our country. The parameters
that followed-up and recorded in PACU within the context of these protocols include heart rate and rhythm, arterial blood pressure,
body temperature, depth, type, and respiratory rate, blood oxygen saturation level with pulse oximetry, pain, nausea and vomiting, level
of consciousness and sedation, medications and their time of administration, name of the nurse, name of the physician who ordered the
treatments, drug side-effects, fluid therapy and amount of the fluid administered, amount of urine, amount of drainage, and bleeding
control (5).

The most common complications during PACU period include hypoxia, hypotension, hypertension, shock, bleeding, rhythm distur-
bances, nausea, vomiting, and changes in consciousness (1). The early identification of the patients at high risk not only allows immediate
treatment but also accelerates recovery. In PACU patients, early detection of the potential complications may become possible by applying
the scoring systems, which provide a systemic approach for assessment of patients with risks and helps early identification of patients with
worsening clinical status (6, 7). The one among the scoring systems that have been developed for this purpose is the Early Warning Scor-
ing System (EWSS) criteria (Table 1) (8-12). The EWSS is currently being used-by assessment of physiologic parameters of the patients
(systolic blood pressure, body temperature, heart rate, respiratory rate, level of consciousness, blood oxygen saturation) - in surgical wards
and emergency units of Europe and North America for early recognition of the critically ill patients and to help their early transfer to the
intensive care unit (ICU) (3, 4, 6, 9, 13-15). This system improves patient care while reducing the rate of cardiac arrest and mortality,
duration of critical care, and number of re-admission to ICU (16). The EWSS provides immediate intervention to patients with worsening
clinical status by calling for the emergency team, which was comprised of one anaesthesiologist and one nurse. In the study of Gard-
ner-Thorpe et al. (17), the EWSS and the derived algorithm allowed to make early diagnosis more accurately in the postoperative period.
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ITable 1. Early Warning Scoring System (EWSS)

Score 3 2 1 0 1 2 3
Heart rate <40 40-50 51-100 101-110 111-129 >130
Respiratory rate <8 9-14 15-20 21-29 >30
Body temperature (°C) <35 35-37.5 >37.4-38.4 >38.5

Systolic blood pressure (mmHg) <70 71-80 81-100 101-199 >200

Oxygen saturation <92 92-94 94-96 96-100

Respond to stimulus (AVPU scale) Awake Voice alert Pain alert Unresponsive

The studies published within the last 20 years have revealed that
the use of EWSS in intensive care, emergency, and surgery units is
effective in terms of both evaluating the physiologic condition of
patients and preventing the loss of time and labour of healthcare
team (3, 4, 9-11, 13-16, 18). In one of the limited number of
studies in our country, the association between the EWSS score
and mortality rate was investigated and mortality rate was found to
be higher in the patients with EWSS score =5 compared to those
with EWSS <5 (19).

In another descriptive study conducted on the EWSS use in PACU,
it was found that the EWSS use was helpful in identification of pa-
tients with worsening status (20).

There are a limited number of studies on systems that will be used by
nursing staff and will help as a guidance calling for emergency team
during the care period, which is a critical course following anaes-
thesia and where early management of the patients with worsening
status is crucially important. To this end, our study was designed to
be performed in PACU.

The aim of the present study was to determine the effect of nurse’s
guide-which was developed for the present study - on the outcomes
patients who were being assessed according to the EWSS criteria in

PACU (Figure 1).
Methods

Before initiating to the study, an approval from the Ethics Committee
of Giilhane Military Medical Academy (decision number 1491-13,
October 2010/160) was obtained. The present randomised-controlled
study was performed in a PACU of anaesthesiology and reanimation
department of a training and research hospital between January 2011
and April 2011. The study flow diagram was constituted by referring
the recommended CONSORT guidelines (Figure 2) (21).

'The population of the study was comprised of all patients who un-
derwent thoracic and abdominal surgeries and followed-up in the
PACU between the dates given above (n=645). The study popu-
lation was comprised of the patients who were 18 years and over,
volunteered to take part in the research, underwent abdominal or
thoracic surgery under general anaesthesia, had no previous oper-
ations performed under general anaesthesia in the past 6 months,
and had no life-threatening surgical complications during the oper-
ation (n=123). The patients were randomly allocated into the study
(n=63) and control (n=60) groups by drawing lots (Figure 2).

The study data were collected in regard to preoperative, intraoper-
ative, and postoperative periods. Within the scope of the present
study, opinions and suggestions on the EWSS and nurse’s guide of
the nurses working in the PACU were investigated.

Monitor the patient

Position the patient

Assess physiologic parameters (blood pressure, heart rate, oxygen saturation,
respiratory rate, body temperature, and response to stimuli) of the patient

Determine the Early Warning Scoring System score of the patient
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If the score < 4, continue
with 10-minute follow-up
and score checking without
taking any further action.
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y

If the score is >4, perform
5-minute follow-up and
score checking. Inform the
emergency treatment team
about the status and the
score of the patient

o
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If the score is <4
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follow-up.

If the score increased (26),
perform 5-minute follow-up
and check the score. The

emergency treatment team

If the score did
not decrease,
continue with

the 5-minute

should examine the patient
follow up.

and administer a treatment

Figure 1. Nursing Guide used in the patients who were followed-
up with Early Warning Scoring System in the post-anaesthesia care
unit (adapted for the present study using the references 3, 22, 23)

The implementation of the study and data collection
Preoperative period

On the day before the operation, the investigators visited the pa-
tients who were deemed eligible for the study; they informed the
patients about the study procedures and obtained their consent.
The preoperative data (name-surname, gender, date of birth, edu-
cation level, weight, height, medical diagnosis, previous operations,
presence of chronic diseases, drug use, and the American Society
of Anaesthesiologist (ASA) classification) were recorded during this
visit. The randomisation of the patients was performed during the
preoperative period. The patients were requested to draw one of the
two sealed envelopes; one denoting the study group and the other
denoting the control group. To achieve equal distribution of the pa-
tients to the groups, randomisation was performed after the total
number of patients who would undergo the operation at the same
day was determined. If the total number of the patients was 6 on
a certain day and 3 of them drew the study group envelope, the
rest of the patients were just allocated to the control group without
drawing envelopes. The day after, the patients were followed in the
PACU according to the allocated way of practice.

Intraoperative Period
After the patient was admitted to the PACU, the data regarding to
the intraoperative period (surgical procedure, duration of anaesthe-
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sia, and complications related to anaesthesia) were obtained from
the patient’s counselling chart and the doctor who performed anaes-
thesia to the patient.

Post-Anaesthesia Care Unit

These data were obtained after the patient was admitted to the
PACU. The applications in the PACU and data collection tools were
performed in four steps, as described below.

a) The EWSS score of the patients were calculated using Table 1.

The Ramsay Sedation scoring was performed using Table 2. The
Ramsay sedation score was used to evaluate the patients’ level of
sedation.

The nursing guide was used in the study (Figure 1). This guide was
prepared for developing a standard in care by referring to the pub-
lished literature and consulting experts’ opinion (3, 22, 23).

According to the study follow-up procedure, if the patient’s EWSS
score was <4, a 10-minute follow-up was performed. If the EWSS
score was 5, 5-minute follow up was performed; if the score did
not change after the follow-up, 5-minute follow-ups were contin-
ued; however, if the score decreased to <4, 10-minute follow-up was
performed. If the score increased, 5-minute follow-up was contin-
ued and the emergency team was called to evaluate the patient (the
members of the emergency team were informed about the study).

b) Patients’ outcome registry form (included the duration of
PACU stay, complications developing in the PACU, time to
treatment for complications, and the treatments performed).

¢) Checklist for interventions performed by the nurse (included
tasks performed by the nurses such as recording of saturation,
blood pressure, heart rate, respiration, body temperature,
consciousness level, fluid balance, pain, positioning the pa-
tient, and drug administration).

d) A survey was used to obtain the opinions and suggestions of the
nurses regarding the application of the EWSS and nursing guide.

The survey for nurses working in PACU about their opinion on
the EWSS and nursing guide
1. Have you ever been informed about the Early Warning Scor-
ing System?
If the answer is “yes”, where did you receive this information?

2. Please choose the most appropriate answer for you.
Applying the Early Warning Score System;
a. Is helpful in recognizing the patients with worsening sta-
tus.
. Made me feel safe
Made me feel that patients received care in safety
. Is easy because it does not necessitate any invasion.

0 oo o

Decreased my workload.

3. Have you ever met any difficulties while applying the Early
Warning Scoring System in PACU? Please explain

4. Please choose the most appropriate answer for you.
Applying the nurses’ guide;
a. Is directive
b. Made me feel safe
c. Decreased my workload
d. Made me feel that patients received care in safety

5. Is the nurses’ guide clear and apprehensible?

Screening of the patients who underwent thoracic and abdominal
surgery (n=645)

Excluded patients; (n=522)

¢ DPatients who did not meet criteria (n=522)
Patients under 18 years of age (n=52)
Patients who underwent general anaesthesia within
the past 6 months (n=11)
Emergency operation (n=110)
Local anaesthesia (n=142)
Laparoscopic surgery (n=207)

Randomization (n=123)

v v

Study group (n=63) Control group (n=60)

The patients were monitored
according to the Early Warning
Scoring System and the nurse’s guide
was used during post anaesthesia
care unit stay.

The patients were monitored according to the
Early Warning Scoring System but the nurse’s
guide was not applied and the patients were
monitored by 10-minute follow-ups and their
scores were recorded

I Figure 2. Study flow diagram

Table 2. The Ramsay Sedation Score

1 2 3 4 5 6.

Anxiousand Cooperative Responding Responding Responding Unresponsive

restless and awake toverbal  tomild to deep to deep
commands stimulus  stimulus  stimulus

6. Do you think that the Early Warning Scoring System is ap-
propriate for use in post-anaesthesia care unit?
a. Ifyes, why?
b. If no, why?

7. Your suggestions and comments.

All of the patients were scored according to the EWSS during the
PACU period. The patients in the control group (CG) did not re-
ceive any intervention according to the nursing guide even if they
had high scores. The patients in the study group (SG) received the
necessary intervention as indicated in the nursing guide.

Nurses’ Implementations of the EWSS and Nnursing Guide in
PACU

The investigator informed the nurses working at PACU about the
EWSS and nursing guide and demonstrated its use to them. Accord-
ingly, the nurses followed-up the study patients. They also filled-in
the survey form in regard to their opinions about the use of EWSS
and nurse’s guide.

Statistical Analysis

Descriptive statistics were expressed as numbers and percentages
(%), minimum and maximum values, and mean + standard devia-
tion (X+SD). The comparison of parametric means was performed
using Student’s t test and the comparison of percentages were per-
formed using chi-square test. A p value of less than 0.05 was consid-
ered statistically significant.

Results

The patients in the study and control groups were similar in terms of
descriptive features and no significant difference was found between
the groups in terms of these features (p>0.05). There was a signifi-



cant difference between the study and control groups in regard to
the rate of previous operation (p<0.05) (Table 3).

Table 4 shows the comparison of the groups regarding the data on the
PACU period. There were significant differences between the study
and control groups with respect to the time to the treatment of com-
plications and the duration of the PACU stay (p<0.05) (Table 4).

Since the patients in the study group received treatment and
5-minute follow-up as well as they were not discharged from the
PACU unless their EWSS scores decreased below 4, they had a lon-
ger time of the PACU stay.

At the time of admission to the PACU, the mean EWSS score of
the study group was 5.06x1.13; whereas, it was 5.23£0.96 in the
control group. Throughout the PACU stay, the mean EWSS of the
study group was 4.4120.73 whereas it was 4.63+0.84 in the control
group (p>0.05). During discharge from the PACU, the mean EWSS
of the study group was 3.79+0.74 whereas it was 4.2121.10 in the
control group; the difference was significant (p<0.05).

At the time of admission to the PACU, the mean Ramsay Sedation
Score of the study group was 3.03+0.17 and 3.01+0.12 in the con-
trol group (p>0.05).

When the EWSS scores during the PACU stay were compared ac-
cording to gender, the mean EWSS score was 4.64+0.79 in males
and 4.33+0.75 in females; the difference was significant (p<0.05).
There were no significant differences between the mean EWSS
scores of the study and control groups in terms of age group, ASA
classification, duration of anaesthesia, presence of chronic disease,
and body-mass index (BMI) (p>0.05). There were also no significant
differences between the mean EWSS scores of the groups during the
discharge from the PACU regarding gender, age group, ASA classi-
fication, duration of anaesthesia, presence of chronic disease, and
BMI (p>0.05).

There was a significant difference between the study and control
groups in regard to the mean number of applications performed by
nurses (saturation, heart rate, blood pressure, level of consciousness,

pain follow-up, drug administration) (p<0.05) (Table 5).

When the responses given by the nurses to the survey (mentioned
in the methods section) on their opinions about the EWSS and the
nursing guide analysed, all nurses (n=4) responded to “Applying the
EWSS” as “is helpful in early recognizing the patients with wors-
ening status”, three responded as “made me feel safe” and “made
me feel that patients received care in safety”, two responded as “is
easy because it does not necessitate any intervention” and “decreased
my workload”, one responded as “increased my workload”. Three of
the nurses mentioned that they did not meet any difficulties while
applying the EWSS in PACU. In regard to the nursing guide survey,
the answers to “Applying the guide” were as follows; three responded
as “is directive”, two responded as “made me feel safe”, “decreased
my workload”, and “made me feel that patients received care in
safety”. All of the nurses (n=4) were in the opinion that the nursing
guide was clear and apprehensible.

All the nurses (n=4) working at the post-anaesthesia care unit had
the opinion that the EWSS was inappropriate for PACU. According
to the responses of the nurses to the open-ended question “Why
application of the EWSS and nursing guide were inappropriate for
the use in PACU”, three nurses stated that the number of nurses
working in the recovery room was insufficient and they had diffi-
culty in 5-minute follow-up because of rapid patient turnover in the
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unit, two nurses stated that the patients had already received care
in the post-anaesthesia care unit and that the patients were imme-
diately treated when the monitors sound an alarm, one nurse said
that long-term follow-up could not be performed because the mean
duration of PACU stay was 30-70 minutes. When the responses
of the nurses to the open-ended question about their suggestions
on the EWSS and nursing guide were evaluated, all nurses (n=4)
suggested that EWSS would be helpful if the number of nurses in
PACU was sufficient and they also proposed that providing a close
patient monitoring, its use might also contribute positively to the
patients’ outcomes, not only in PACU but also in other intensive
care units.

Discussion

In the present study, the use of the EWSS and nursing guide helped
early detection of complications and allowed early treatment. Ac-
cording to the literature, the aim of the EWSS use is early recognition
of the patients with worsening status and to make early intervention
(3, 6,9, 13-16, 18, 19, 22-24). It has been indicated that the EWSS
allows the healthcare personnel to diagnose and follow-up patients
for the purpose of preventing surgical death, to increase awareness
of the requirements of critically ill patients, and to facilitate the early
recognition of patients with high risk (3, 25). In the study of Goldhill
et al. (13), the EWSS use was found to decrease the mortality by
allowing early recognition of the worsening patient status by health-
care personnel. In the studies by Cuthbertson et al. (4) and Burgess
etal. (10), the EWSS was used for early recognition and prevention
of patients with worsening clinical status and warning healthcare
personnel and found to be effective. In the literature, the EWSS use
had also been found to be effective as an alerting tool in recognition
of patients with high risk for worsening and those who necessitate
further treatment (19, 26, 27). In the study of Mcarthur-Rouse et
al. (11), the EWSS use was suggested to be important in the recog-
nition of worsening patient status by healthcare personnel, identi-
fication of the patients with risks, and calling for physician to treat
patients’ early. The studies in the literature also support our results
that application of the EWSS and nursing guide was effective by
providing early intervention to patients and we are in the opinion
that using the EWSS and nursing guide in PACU would be helpful

for early intervention to patients.

The patients, whom the EWSS was applied were followed-up by 5
minute intervals when the score was higher than 4 undl achieving
stable parameters. Then, they were transferred to the ward from the
PACU. Thus, the duration of the PACU stay was longer in the patients
who were received the EWSS and nursing guide but with lower scores.

Both the present study results and literature revealed that the use of
EWSS and nursing guide had important contributions in recognis-
ing and treating complications earlier by providing closer monitor-

ing of patients (3, 6, 9,13-17, 19, 22-24).

The nurses working in post-anaesthesia care unit were also had the
opinion that the use of EWSS and nursing guide was helpful and
made them feel safe. However, they emphasized that the number of
nurses employed should be increased when establishing such a sys-
tem (the ideal is one nurse per 24 hour for each patient, the accepted
limit is one nurse for two patients, and the lower limit is one nurse
for three patients) (28). Moreover, an emergency treatment team
should be constituted to use this system. Performing education pro-
grams for all the healthcare personnel were concluded to be helpful
to obtain positive feedback from nurses about the EWSS and nurse’
guide and to facilitate the application of the system in PACUs.
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ITable 3. Descriptive features of the study and control groups and their comparisons (n=123)

Descriptive Features Study Group Control Group P
(n=63) (n=60)
n % n %
Age groups
59 and below 48 76.20 44 73.30 0.718+
60 and above 15 23.80 16 26.70
Gender
Female 26 41.26 23 38.33 0.739+
Male 37 58.74 37 61.67
Education Level
Elementary 14 22.22 17 28.33
High school 24 38.09 23 38.34 0.672*
University and higher 25 36.96 20 3333
BMI
Normal 33 52.38 28 46.67
Overweight 22 34.93 24 40.00 0.520*
Obese 8 12.69 8 13.33
Previous operations
Present 25 39.68 8 13.33
0.001*
Absent 38 60.32 52 86.67
Diagnosis
Cancer 39 61.91 38 63.34 "
0.870
Other 24 38.09 22 36.66
Clinical Name
General surgery 37 58.73 36 60.00
Thoraci 20 32.75 16 26.66
oracic surgery 0.868*
Gynaecology 1 1.58 1 1.67
Urology 5 7.94 7 11.67
ASA
1 45 7143 48 80.00
11 15 23.80 12 20.00 0.185*
111 3 4.76 0 0
Chronic disease
Present 16 25.39 7 11.70 0.051*
Absent 47 74.61 53 88.30
Number of chronic disease*****
1 11 68.75 5 71.44
2 3 18.75 1 14.28 0.963*
3 2 12.50 1 14.28
Continuous drug use
Present 15 23.81 6 10.00
0.079*
Absent 48 76.19 54 90.00
Total 63 100 60 100
Age 45,23:18,59% 46,93+16,14"* 0.574*
Min-Max:20-84 Min-Max:19-77
BMI*** 25,21+4,12%%** 25,68+3,82*%* 0,560**
Min-Max: Min-Max:
16,54-34,89 20,28-42,06

*Chi-square- test, ** Independent samples t test

** Body Mass Index (BMI)
*** Mean, standard deviation

** The percentage was calculated on the basis of the number of patients with chronic disease
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I Table 4. Data regarding the recovery period of the study and control patients (n=123)
Data regarding recovery period Study Group Control Group r
(n=63) (n=60)
n % n %
Complications
Present 22 34,92 18 30,00
0,560*
Absent 41 65,08 42 70,00
Developing Complications**
Respiratory distress 17 77,28 12 66,67
Pain 1 4,54 2 11,11
0,288*
Hypotension 1 4,54 2 11,11
Nausea and vomiting 3 13,64 11,11
Time to treatment of complications (minutes)
Untreated 0 0 11 61,12
0-10 min 21 95,45 4 22,22 <0,001*
11 min and above 1 4,55 3 16,66
Treatments administered to the complications
Interventions for respiration 14 63,63 2 28,57
Drug+fluid therapy 4 18,19 3 42,86
0,202*
Drug therapy+positioning 2 9,09 2 28,57
Examination request™** 2 9,09 0 0
Recovery duration (minute) 52,46+17,95%*¥** 45,33+17,12%00%* S
Range: 25-95 Range: 30-110 '
*Chi-square- test, ** Independent samples t test
***The percentage was calculated on the basis of the number of patients developing complications.
*##% Chest x-ray, arterial blood gas
*#4%% Mean, standard deviation

ITable 5. Number of interventions performed by nurses in
the post-anaesthesia care unit (n=123)
Nurses’ Study group Control group test P
interventions (n=63) (n=60)
+SD** +SD**
Saturation monitoring 8.04+3.53 5.48+1.73 t*=5.063 <0.001
Heart rate monitoring 8.04+3.53 5.48+1.73 t*=5.063 <0.001
Blood pressure monitoring  8.04+3.53 5.48+1.73 t"=5.063 <0.001
Respiration monitoring 8.04+3.53 5.48+1.73 t*=5.063 <0.001
Body temperature 8.0413.53 5.48+1.73 t*=5.063 <0.001
monitoring
Consciousness monitoring ~ 8.04+3.53 5.48+1.73 t*=5.063 <0.001
Fluid balance monitoring ~ 8.04+3.53 5.48+1.73 t*=5.063 <0.001
Pain monitoring 8.04+3.53 5.48+1.73 t*=5.063 <0.001
Positioning 1.06+1.26 1.00+1.02 t*=1.615 0.109
Drug administration 1.06+1.26 1.08+0.96 t*=2.557 0.012
Calling for physician 1.90+0.99 1.71+0.90 t*=1.096 0.0275
*Independent samples t test, **Mean, standard deviation

Study Limitions

The patients were followed-up during their PACU stay. Since post-
operative 24-hour follow-up of the patients was not performed, the
effectiveness of the EWSS and nursing guide and the mortality and
morbidity rates of the study population could not be identified. The
sample size was limited because the number of the patients was low
during the study period and the follow-up of whole study partici-

pants was performed by one investigator. Since the healthcare per-
sonnel (except nurses)-did not receive training and, according to the
hospital protocols, the emergency treatment team which was com-
prised of an anaesthesiologist and a nurse shifted on a daily basis,
the team was explained each time when they were treating a patient
with a high EWSS and thus, time to treatment of complications was
increased. The participation of the nurses working at PACU was
limited because of the high turnover of patients in that unit.

Conclusion

The use of the EWSS and nursing guide, when monitoring patients
during their PACU stay had positive effects on outcomes and pro-
vided early recognition and treatment of the complications. The use
of the EWSS and nursing guide are suggested to be also continued
after the patient was transferred to ward from PACU and the fol-
low-up should be maintained in this manner up to at least 24 hours
after the operation.
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