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Background: Post-anesthesia recovery is a continuous process which is considered to be
complete after the patient returns to their preoperative physiological state. Although all
patients who have had an operation under anesthesia are in a potentially unstable physiolo-
gical state, most patients recover safely without significant problems due to better and
immediate post-anesthesia care. Therefore, this study aimed to assess the staffing and service
provision in the post-anesthesia care unit.

Methods: A multicenter, institution-based cross-sectional study was conducted in post-
anesthesia care units from November 28 to December 31, 2020. The data were collected
using a questionnaire prepared from standards and guidelines of the American Society of
Anesthesiologists, the American Association of Nurse Anesthetists, and the Royal College of
Anesthetists by direct observation.

Results: Ten hospitals found in Amhara regional state were examined for their staffing of
and service provision in their post-anesthesia care units. The total ratio of nurses assigned in
post-anesthesia care units to post-anesthesia care unit beds was around 1:3, with a minimum
and a maximum ratio of 1:8 and 1:2, respectively. The average number of patients admitted
in post-anesthesia care units per week was 98. Eighty percent of the hospitals' post-anesthesia
care units had no policy or caregivers for cardiac arrest management.

Conclusions and Recommendations: Standards, policies, and guidelines are not well
prepared and posted so as to be visible to every caregiver. The majority of the hospitals have
staff without special training for the management of possible complications in the post-
anesthesia care unit. Generally, hospitals need to ensure standardized patient care in the post-
anesthesia care unit for better and safer patient outcomes.
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Introduction

A post-anesthesia care unit (PACU)/recovery room (RR) is a vital part of hospitals
which is normally attached to operating rooms, designed to provide care for patients
recovering from anesthesia. The most frequent disturbances during the immediate
postoperative period in PACU are acute pain, nausea and vomiting, delirium,
shivering, dry mouth, and hunger. Postoperative care in early recovery should
involve airway management and oxygen therapy, vital signs monitoring, postopera-
tive pain management, postoperative nausea and vomiting treatment, treating post-
anesthesia shivering, and monitoring surgical sites for complications such as bleed-

ing, discharge, swelling, hematoma, wound healing, and infection.'
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Recovery from anesthesia is a hazardous process and
patients require a high standard of care until recovery is
complete. Many problems associated with anesthesia and
surgery may occur in the immediate postoperative period,
and it is essential that appropriate care by trained and
experienced personnel should be continued in an appro-
priately equipped location during this time.*”’

The PACU is a dynamic and acute clinical area where
the number of patients and acuity may fluctuate rapidly
due to different factors which are often difficult to control,
for example delayed discharge and change in theatre lists.
Standards for the staff-to-patient allocation and numbers
and skill mix are appropriate to ensure the safety of all
patients throughout their stay.®

PACU staffing is a problem for managers as they seek
to overcome obstacles that may affect the constant onward
flow of patients back to the wards.” The PACU is a busy
working area in which nurses may communicate with
patients, family members, and a large team of periopera-
tive professionals.'® ' The staffing plan guides identify-
ing, analyzing, and training the human power that is
needed to support institutional activities. This plan is also
a living document that aids in the continuous evaluation of
structures, positions, functions, staffing needs, professional
training, and effective communication throughout the
institution.'*'*

According to the Association of Anesthetists of Great
Britain and Ireland (AAGBI) recommendations, the PACU
must have sufficient number of trained staffs throughout
all operating hours, and it must be open for 24 hours for
emergency surgical services. There should be a minimum
of two caregivers for a single patient in the PACU.>'>'¢

Patients unable to maintain their airways must be
nursed continuously on a one-to-one basis as routine prac-
tice, even in peak periods. Cardiovascular and respiratory
monitoring should be applied and clinical conditions
should be observed until the patient has fully recovered
from anesthesia. Since there may be different complica-
tions during an emergency state, appropriate monitoring
and care are important for the safe outcome of patients in
the immediate postoperative period.®!7-!®

PACU patient care is one of critical health care providers’
main concerns and urgently needs to be standardized.'**°
Staffing and service provision are quite different across differ-
ent setups and there is a gap in real patient care according to
our day-to-day personal observations in these study areas.
Therefore the primary aim of this cross-sectional descriptive
study was to assess the staffing and service provision of

PACUs in secondary- and tertiary-level government-run hos-
pitals in the Amhara regional health bureau.

Methods
Study Area, Period and Design

The study was conducted in secondary- and tertiary-level
government-run hospitals in Amhara regional health bureau,
which is one of the regional states in Ethiopia. A total of ten
hospitals (Debre Tabor, University of Gondar, Felege Hiwot,
Tibebe Ghion, Debre Berhan, Dessie, Woldia, Finote Selam,
Debre Markos, and Injibara General Hospital) participated in
this study. A multi-center, descriptive, cross-sectional study
was conducted on staffing of and service provision in
PACUs in December 2020.

Sample Size and Sampling Technique

All government-run secondary and tertiary-level hospitals
found in Ambhara regional state were surveyed on staffing
of and service provision in PACUs that provide postopera-
tive patient care.

Data Collection Tool and Technique

The data collection tool was prepared based on the PACU
standards of the American Society of Anesthesiologists
(ASA), American Association of Nurse Anesthetists
(AANA), Royal College of Anesthetists (RCoA), and
Association of Anesthetists of Great Britain and Ireland
(AAGBI)."” " The tool was prepared according to the sub-
headings of Demography related to the hospitals, staffing-
related standards, logistics required for PACU services, and
Service provision standards. This tool was used to collect

data from anesthetists working in each hospital.

Data Quality Assurance

To ensure the quality of data, training was given to data
collectors. The collected data was checked daily, irrespec-
tive of whether or not the questionnaires were properly
completed following the prepared format.

Data Analysis and Process

After checking the completeness of the data collected, it
was entered into SPSS version 20 software. A descriptive
analysis was done using frequencies and percentages,
which were summarized and interpreted in the form of
text and tables.
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Ethical Consideration

Ethical approval and permission to collect data were obtained
from the Debre Tabor University's College of Health
Sciences' ethical approval committee. A formal letter of
cooperation and permission was obtained from the Amhara
regional health bureau. Also, permission to collect data was
gained from each hospital's administration on the basis of the
permission letter granted by the Amhara regional health
bureau. Verbal and written informed consent was obtained
from the respective PACU coordinators of each hospital.

Results

The data was collected from ten secondary and tertiary-
level government-run hospitals. In these hospitals, the num-
ber of operating tables and PACU beds ranged from 3-12
and 4-24, respectively. The total ratio of nurses assigned to

the PACU to PACU beds in these hospitals was around 1:3,
with a minimum and a maximum ratio of 1:8 and 1:2,
respectively. The minimum, maximum, and average number
of patients admitted in the PACU per week was 30, 201,
and 98, respectively. The mean duration of patient stay in
the PACU was 3.6 + 1.8 hrs. Anesthetists were assigned as
the person responsible for patient care and other possible
activities in the PACU in only one hospital.

Staffing of PACUs

The majority of hospitals have nurse professionals in the
PACU without appropriate, specialist training. Patient
transfer to PACU is the responsibility of the anesthetist
in all hospitals. In two hospitals, the anesthetist always left
the patient in the PACU without appropriate handover to
the responsible persons (Table 1).

Table | Staffing of PACU in Secondary- and Tertiary-Level Hospitals in Amhara Regional State, 2020

Standards/Activities Categories Frequency,
n (%)

Do staff in the PACU get appropriate training regarding PACU patient care! Yes I (10%)
No 9 (90%)

Who is the person responsible for transporting patients from the operating room to the PACU? Physicians 0
Anesthetist 10 (100%)
Nurses 0

Does a member of the anesthesia care team remain in the PACU until the PACU nurse accepts Yes, always 7 (70)

responsibility for the nursing care of the patient? Yes, sometimes 1 (10)
No 2 (20)

Who is responsible for the general medical supervision and coordination of patient care in the PACU? | Physicians 6 (60)
Nurses 4 (40)

Who is responsible for the discharge of the patient from the PACU? Physicians 2 (20)
Anesthetist 1 (10)
Nurses 7 (70)

Who is responsible for approving the discharge criteria from PACU? Physician 5 (50)
Anesthetist 1 (10)
Nurses 4 (40)

In the absence of the person responsible for discharge, what might be appropriate patient management? | Wait for the 3 (30)
responsible body
Discharge with the 7 (70)
existing staff

Who is responsible for the coordination of the PACU? OR coordinator 5 (50)
PACU coordinator 4 (40)
Ward coordinator 1 (10)

Abbreviations: PACU, post-anesthesia care unit; OR, operating room.
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Allocation of Equipment and Necessary
Materials in the PACU

Nine hospitals (90%) have PACUs near to the operat-
ing room to receive patients following surgery. An
appropriate  PACU scoring system was present for
each patient on admission, at appropriate intervals
before discharge, and at the time of discharge in four
hospitals (40%). Eight hospitals (80%) had no policy to
assure the availability of caregivers capable of mana-
ging complications and providing CPR in the PACU
(Table 2).

Provision of services

Only two hospitals prepare and utilize policies and proce-
dures that help to govern patient care in the PACU. In
these hospitals, the physicians and anesthetists are respon-
sible for reviewing and approving such policies and pro-
cedures (Table 3).

Discussion
The PACU is an area where skilled health professionals
deliver appropriate care to the patient in the immediate
postoperative phase. The aim of patient care in the PACU
is to ease the transition back to the ward without complica-
tions. The care is intended for the patients’ safety until they
become fully awake and able to resume their daily lives.**
The PACU is a dynamic and acute clinical area where
a patient’s condition may fluctuate rapidly due to different,
and challenging, factors like delayed discharge and change in
theatre lists. Standards to ensure staff-to-patient allocation,
and numbers and skill mix are appropriate to ensure the
safety of all patients throughout their stay.**> Allocation of
staff and other resources is mandatory to deliver quality care
in the PACU. Assessing staffing levels and even service
provision according to appropriate logistic allocations in
the PACU is helpful to achieve better patient care.
Post-anesthesia recovery is a continuous process until
the patient returns to their preoperative physiological state.

Table 2 Availability and Utilization of Appropriate Equipment and Materials in the PACU of Secondary- and Tertiary-Level Hospitals in

Amhara Regional State

Standards/Activities Response Frequency,
n (%)
Is a PACU available nearby to receive patients for post-anesthesia care! Yes, near to 9 (90)
the OR
No I (10)
Does an appropriate PACU scoring system exist for each patient on admission, at appropriate intervals before | Yes 4 (40)
discharge, and at the time of discharge? No 6 (60)
Is there a policy to assure the availability of caregivers capable of managing complications and providing CPR in | Yes 2 (20)
the PACU? No 8 (80)
Are oxygen and suction present in the PACU on every recovery day? Yes 8 (80)
No 2 (20)
Is an audible and visible emergency call system in place, checked regularly to maintain its functionality, and Yes 4 (40)
understood by all staff? No 6 (60)
Are the drugs, fluids, and equipment required for resuscitation and the management of postoperative Yes 4 (40)
complications available and maintained regularly? No 6 (60)
Is there a system for ordering, storing, recording, and auditing of controlled drugs in all postoperative areas in | Yes 5 (50)
which they are used? No 5 (50)
Is there a pain assessment tool posted and used in the PACU? Yes 2 (20)
No 8 (80)
Are emergency management guidelines posted in the PACU? Yes 2 (20)
No 8 (80)

Abbreviations: PACU, post-anesthesia care unit; OR, operating room; CPR, cardiopulmonary resuscitation.
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Table 3 Service Provisions and Related Activities in the PACU of Secondary- and Tertiary-level Hospitals in Amhara Regional State

Standards/Activities Response Frequency,
n (%)
Are all aspects of care in the PACU governed by policies and procedures? Yes 2 (20)
No 8 (80)
If “yes”, who is the person responsible for reviewing and approving the standards and policies? Physicians 1 (50)
Anesthetist I (50)
Nurse
Do all patients who have received general anesthesia, regional anesthesia, or monitored sedation anesthesia, Yes, always 7 (70)
receive appropriate care management in the PACU? Yes, sometimes | 2 (20)
No I (10)
Are patients appropriately monitored during transportation from the operating room to the PACU? Yes, always 4 (40)
Yes, sometimes | 4 (40)
No 2 (20)
Are patients re-evaluated upon arrival in the PACU? Yes, always 6 (60)
Yes, sometimes | 3 (40)
No I (10)
Does the anesthetist give a verbal report to the PACU nurses during handover regarding the status of the Yes, always 8 (80)
patient? Yes, sometimes | 2 (20)
Is the patient’s status on arrival in the PACU documented? Yes, always 8 (80)
Yes, sometimes | 2 (20)
Is information concerning the preoperative condition and surgical/anesthetic course of the patient transferred | Yes, always 6 (60)
to the PACU nurse? Yes, sometimes | 3 (30)
No I (10)
Is the patient observed and monitored by methods appropriate to their medical condition by paying particular | Yes, always 6 (60)
attention to oxygenation, ventilation, circulation, level of consciousness, and temperature? Yes, sometimes | 4 (40)
Are there careful records including instructions, patient observations, and drug administration? Yes, always 8 (80)
Yes, sometimes | 2 (20)
Does the patient transfer from the PACU after fulfilling the discharge criteria? Yes, always 6 (60)
Yes, sometimes | 2 (20)
No 2 (20)

Abbreviations: PACU, post-anesthesia care unit; OR, operating room.

Although all patients who have had an operation under
anesthesia are in a potentially unstable physiologic state,
most patients recover safely without significant problems
due to better and immediate post-anesthesia care.?>"*
According to various guidelines and standards,
PACUs should be staffed by specially trained personnel,
able to care for patients who receive all types of
anesthesia. Also, the ratio of nurses to patients in the
PACU should be 1:2.'%%°2?7 But in the study area, the
ratio of nurses to bed numbers in the PACUs ranged
from 1:2 to 1:8. Only one institution (10%) had nurses
who had received specialist training in PACU patient

care.

Similar to the practices outlined in existing stan-
dards, patient transportation from operating room to
PACU in all institutions in the study area was the
responsibility of anesthesia professionals, with around
80% of hospitals ensuring appropriate monitoring during
transportation.

In the present study, policies to govern overall
patient care were not formulated and well-practiced.
From the possible policies and guidelines, only two
institutions (20%) had policies to ensure that emergency
caregivers are capable of managing possible complica-
tions in the PACU, providing appropriate CPR, using
pain assessment tools,

and following emergency

Drug, Healthcare and Patient Safety 2021:13
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management guidelines. But, according to different
guidelines, every PACU should have policies and guide-
lines in place, which should incorporate guidelines for
monitoring, equipment and drugs, PACU staffing, trans-
fer and handover of care, patient management in the
PACU, discharge of patients from the PACU, and audit
and quality control in the PACU.*®

Patient readiness for discharge from the PACU needs
to be addressed using a simple, clear, reproducible policy
that meets national standards of medical and anesthesia
care. Appropriate discharge criteria need to address: vital
signs, ambulation, mental status, pain and nausea/vomit-
ing, surgical site bleeding, and fluid intake/output.”* ' In
our study, eight hospitals (80%) use discharge criteria
before the patient transferred from the PACU.

There should be a system for ordering, storing,
recording, and auditing of controlled drugs in all post-
operative areas in which they are used.'”*° In our study,
five hospitals (50%) had such a system as a controlling
mechanism.

The postoperative period is known to be painful for the
patients unless appropriate pain management is ensured
according to a pain score. To identify the pain score,
a pain assessment tool is mandatory for all
patients.>'*?2° But in our study, only two (20%) hospi-
tals used a pain assessment tool for the assessment and
management of postoperative pain.

Regarding patient handover, a study done by Weinger et al
revealed that a multimodal intervention substantially improved
interprofessional PACU handovers, including those by clini-
cians who had not undergone formal simulation training.**
However, in our study we found that there was no training at
all in other PACU strategies, and the handover was performed
verbally only. The nursing staff in the PACU usually examine
the patient chart after the handover staff have left.

Even though a US study demonstrated that checklist
implementation while transferring the patient improves
the quality of data, there were no formal criteria or
checklists for patients being handed over to or discharged
from PACUs. This may mean that healthy patients remain
in PACUs longer than necessary or patients in the PACU
transferred to other wards if there was a shortage of
beds.*”

Limitations
Since there are no national or local guidelines regarding
PACU patient care, we used guidelines and standards from

abroad. Variations in patient care in the PACUs among these
hospitals is another limitation of this study.

Conclusion

In the study area, standards, policies and guidelines are not
well-prepared and posted so as to be visible to every caregiver.
The majority of these hospitals have staff with no special
training in the management of possible complications in the
PACU.

Recommendations

We recommend that regional health bureaus allocate
budgets to establish well-organized and standardized
PACUs in the respective hospitals. Staff assigned to
PACUs are recommended to have appropriate training, espe-
cially in postoperative patient management. The hospital man-
agement and coordinators of PACUs are recommended to
facilitate and prepare standards of care. The anesthetists must
use appropriate monitoring during transportation to the PACU
and stay there until the assigned nurse receives the patient.
Verbal and written information transfer for PACU staff regard-
ing the patient's perioperative condition must be implemented.
The PACU nurses are recommended to document all the
maneuvers, managements, and the findings of the patient
until they are transferred from the PACU.

Abbreviations

AAGBI, Association of Anesthetists of Great Britain and
AANA, American Association
Anesthetists; ASA, American Society of Anesthesiologists;

Ireland; of Nurse

CPR, cardiopulmonary resuscitation; OR, operating room,;
RR, recovery room; PACU, post-anesthesia care unit; USA,
United States of America.
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