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OPERATIONAL DEFINITIONS

Actual PACU LOS- defined as the time duration from the patient’s msdian to PACU
to the time that the patient left the PACU, as rded by the PACU nurse.

Medically appropriate PACU LOS- the time required for the patient to achieve a
medically stable condition for safe PACU discharghis is determined by clinically
assessing the patient throughout their stay in uhé. PACU nurses assess the
consciousness, breathing pattern and motor functidhe patient as well as the stability
of the patient’s blood pressure and the oxygerraanm levels. The parameters assessed
to determine patients’ fitness for discharge arsedaon theModified Aldrete scoring

systemN.B. there is no formal scoring is done at theHKRACU as of now.

PACU- this is the area designated for the monitoring aace of patients who are
recovering from the immediate physiologic effedtawaesthesia and surgery.



ABSTRACT

Background- Prolonged length of stay in PACU leads to patmorigestion in the unit;
this has been linked to delay in the handing ov¥eresv admissions to the PACU nurses
and delay of the anaesthesia team in startingegkeaase resulting in under-utilization of

the allocated theatre time

Objective- To determine the length of stay of post-operappatients at the Kenyatta

National Hospital main theatres’ Post Anaesthesiee@nit.

Methodology - This was a cross-sectional observational deseeigtudy that involved
175 ASA | Il and Il category of post-operative #dpatients who had been admitted to
PACU following emergency or elective surgery. Falio)g PACU admission the patients
were monitored and nursed until found fit for disgde to the post-surgical wards, upon
being found fit for discharge the relevant wardsenieformed so that they could pick up
these patients. The time taken to achieve fitnesslischarge was noted and the time
taken to leave PACU was also noted. A cutoff of top2 hours was used as the
appropriate duration of stay in PACU to achievenichl fitness for discharge to the
wards; those in the unit for > 2hours were grouggedaving been delayed in discharge
from PACU.

Results- The study participants were 175 in total. The agerlength of PACU stay was
124.5 minutes while the incidence of delayed disghdrom the unit was found to be
44%. The factors associated with delayed dischtaye PACU were mainly logistical
with 81.8 % being due to non-availability of warthfé and 18.2% being due to non-
availability of lifts for patients transport. A pant's age > 35 years was noted to be

associated with delay in discharge from PACU.

Conclusion- This study found out that the average length @f st the Kenyatta National
Hospital theatre PACU is 124.5 minutes and thairthielence of delay in discharge from
PACU was 44%. Logistical factors were the majortdbntors to this delay while age

was the only patient variable that contributedetag in PACU.

Xi



1.0 INTRODUCTION AND LITERATURE REVIEW

The first recorded description of a recovery rooenfiom 1801 at the Newcastle

Infirmary in England and predates modern anaesthési

The first original concept of a Postanaesthesiae camit is credited to Florence
Nightingale; in 1863 she established that most komalntry hospitals had small rooms
leading from the operating theatre in which postafpee patients would remain until

they at least recovered from the immediate effetthe operatior?

In the 1920’s and 1930’s the complexity of surgipabcedures increased and several
PACU’s were opened in the United States and abrdoat®23, a three-bed neurosurgical

unit was opened at Johns Hopkins Hospital by DamlyFiror &

It was not until World War Il however that a largerease in the number of PACU’s
occurred in the United States. The major reasontferincrease was the shortage of
nurses that existed in the United States. HencelWPé&@ere created so that an adequate

level of nursing care could be provided for the ieiate postsurgical patieft.

In 1947, the Anesthesia Study Commission of théaBaiphia County Medical Society
issued a report that further stimulated the grositRACU’s. The commission found that
in an 11 year period nearly one-half of the de#tlas occurred during the first 24 hours
of surgery were preventabfélhey also found that at least one-third of thosatite
could have been prevented by improved postoperativsing care? ** Following this
report many US hospitals opened postanaesthesiainis 121314

In 1949, the Operating Room Committee for the NewvkYHospital established that an
adequate recovery room service was a necessitynyohaspital undertaking modern

surgical therapy*

The 1950's and 1960’'s witnessed the rapid growthswifgical intensive care and

postoperative respiratory support. The increasedifignvasive monitoring techniques in

1



the 1970’s as well as a continued trend in postiper ventilatory support required
many PACU’s to manage both routine recovery fronaesthesia and critically ill

postoperative patients receiving respiratory amdutatory support. The late 1980’s and
1990’s have seen the emergence of outpatient surfjlee PACU staff must now also
manage patients who will be going home followingesthetic recovery and not to the

hospital ward?

Most procedure guidelines require that a patienadmitted to the PACU following all
types of anaesthesia even monitored anaestheseptdyy specific order of the attending
anaesthesiologist- ASA 200%22 18

The PACU should be staffed only by nurses spedifideained in the care of patients
emerging from anaesthesia. They should have egpenti airway management and
advanced cardiac life support- ACLS, as well adleskiin the prompt recognition of

postoperative complications commonly encountereslingical patients:2 /3¢

The management of the patients in PACU shouldaefieco-ordinated effort among the
PACU nurses, anaesthesiologist, surgeon and othesuttants, this collaboration in
PACU is linked to better patient outcomes includingeduction in mortality rate$4?

Following admission to PACU attention is directedthe monitoring ofoxygenation
{pulse oximetry}; ventilation {breathing frequency, airway patency, and capndwyap
andcirculation {systemic blood pressure, heart rate, ECG}. Viighs are recorded at
least every 5 minutes for the first 15 to 30 misua@d then every 15 minutes thereafter

into the patient’'s medical records-2222

While in PACU complications may occur, it is expatthat these highly trained nursing
staff will recognize and manage them as they asswell as involve other clinicians in

the overall management of the postoperative patieh#z 22

A study by Roberta et al showed an overall PACU mglaration rate of 23% with Nausea
and vomiting at 9.8%; the need for upper airwaypsupat 6.9%; and hypotension

2



requiring treatment at 2.7% as the most frequeeriijountered PACU complicatiorfs.
Greater ASA physical status; anaesthesia duratietwden 2-4 hours; emergency
procedures; orthopedic and abdominal procedures thad highest incidence of
complications and are potential predictors of PA@ithplications 2 £

A comparative study by Chikophe Idris (MMed Ana@&th0)between KNH and Kenyan
provincial hospitals showed that pain was the comesb PACU complication as

compared to post-operative nausea and vomitingtendeed for airway support.

Standards of care in PACU require that 2 nursesnbéhe unit at all times® 2

Inadequate staffing was found as a contributingpfaion 24% of all unanticipated events
that resulted in patient death, injury or permaness of function —ASPAN 2005 2

Patients are observed and stabilized in PACU dinél become awake and alert, with
stable vital signs. They are then discharged frodACB and are transferred to the
relevant postsurgical ward for further postoperatoare and monitoring or were even

discharged home directly.

Waddle et al demonstrated that most patients alelized immediately after surgery in a

postanaesthesia care unit until their dischargettospital bec?

In some centers, ambulatory care patients are aliged home directly from PACU,
while other centers have a separate PACU and dempatrea. Thus 2 main phases of
recovery may be recognized for ambulatory care esyrg?hase lis the immediate
intensive care level recovery of patients duringesgeance and awakening from
anaesthesia and continues until standard criteeiaret.Phase 2is at a lower level of
care that ensures that the patient is ready toogeeh There is also phase 3extended
care level for patients who have met criteria tavie phase 1 but are unable to go to

another place mainly due to lack of floor b&g&22



In most settings discharge of patients from PACW baen shown to be delayed.
Appropriate Length of Stay may be related primatdyanaesthetic factors while non-

medical organizational issues account for a sigaft amount of Actual PACU Length

The slow process of patient discharge from PACuUsisally due to logistical problems in
34414243

transferring PACU patients to the next stage inr ttere.
The development and use of postanaesthesia digchateria has aided in the reduction
of discharge delays in PACE 2423738 A study by Brown et al showed that the use of
predetermined discharge criteria resulted in a Bé%sease in PACU timé&

The postanaesthesia patient trajectory descritegotirney of patients from a state of
unconsciousness and potential cardiovascular iiiggetio consciousness; cardiovascular
stability; maintenance of airway and pain contf®lndeed this trajectory is the basis on

which discharge criteria have been developed.

In 1970, Aldrete and Kroulik developed a postarteest scoring system to monitor
recovery from anaesthesia. Torginal Aldrete score assigned a number of 0, 1 or 2 to
five variables: activity; respiration; circulationpnsciousness and colour. A score of 9
out of 10 was considered adequate for discharge fhe PACUZ2! Over the years, this
system has been modified to keep up with advaneetedhnology. In 1995, pulse
oximetry replaced visual assessment of oxygenatiosh additional assessments were

added to accommodate patients undergoing ambulstogery 32

The modified Aldrete score and the Post-anesthesia discharge scoring system
(PADSS) are commonly used systems for patient sssad and attempt to simplify and
standardize patient discharge criteria and assesdorehome readines& 2 Typically

a modified Aldrete score of 9 out of 10 is neededlischarge a patiedt Typically a
PADSS of 9 out of 10 is needed to discharge a pafe



At time of discharge from PACU, the patient shoble alert or their mental status
returned to baseline; vital signs should be starld within acceptable limits; have

written instructions on their postoperative caréhie ward or at homé2

2.0 STUDY RATIONALE

Delay in discharge of patients from PACU is a commooblem globally22313234414243

A comparative study by Chikophe Idris( MMed Anae&thO2showed that the Kenyatta
National Hospital PACU Length of Stay was the Istga comparison to the provincial
hospital PACU'’s in Kenya.

This study intended to look into the factors thiieced PACU length of stay at the
Kenyatta National Hospital main theatres and adsgite recommendations that could be

of use in the improvement of patient discharge flRACU.

3.0 OBJECTIVES

3.1 Broad objective

Determine the PACU Length of Stay of postoperapaéents at the Kenyatta National

Hospital theatres.

3.2 Specific objectives

1. Determine the PACU length of stay of post-operatpagients at the KNH
theatres.
2. Determine what patient factors affect the medicafipropriate length of stay.

3. Determine what logistical factors contribute tolprmed PACU length of stay.



3.3 Research Question

What is the average Length of Stay of post-opesapiatients at the Kenyatta National
Hospital theatres PACU and what are the patientlagidtical factors that contribute to
the length of stay?

4.0 METHODOLOGY

4.1 Study design

This was a cross-sectional observational descegrospective study.

4.2 Site of study

The study was carried out at the PACU of the Keayiaitional Hospital main theatres.

4.3 Study population

ASA 1, 11 and 111 categories of adult patients #eohio the post-anesthesia care unit.

4.4 Sample size
The sample size adequate for this study was caémibccording to:

2.2
Zl-a/z o)

n=
n—Sample size dz
Z1..2 - Two-sided significance level (1-alpha)-95% = 1.96
o — Estimated standard deviation of the length af sh PACU after surgery = 54
minutes (Tessler et al., 1999).
d — Precision error = +8 minutes
Substituting into the formula
nwasl/s



4.5 Sampling Procedure

Convenience sampling procedure was used. This imehninvolved non-random
selection of patients while in PACU based on thailability of patients meeting the
inclusion criteria, patients were consecutivelyodled into the study until the desired

sample size was achieved.

4.6 Inclusion/exclusion criteria

Inclusion criteria

1. Patients > 18 years of age admitted to theatreefoergency or elective
surgery.

2. ASA, Il and lll categories of patients.
Exclusion criteria

1. Patients planned for admission to the ICU or tceotspecialized post-surgical
units post-operatively.

2. Patients < 18 years.

3. Those not consenting to the study.

4.7 Data Collection Procedure

The researcher collected the data personally.

The researcher was located in PACU throughout thdysduration so as to be present
during the admission and discharge of patientsanghfrom PACU. It was necessary for
the researcher to be in PACU during patients’ adimisand discharge so as to capture
the patients’ to nurse ratios at the time of admmssany incidences of complications
occurring in PACU as well as to observe the procggsatient discharge by the PACU
nurses so as to ascertain how the decision to aligetpatients from the unit was arrived

at.



Once the study participants were admitted into PAGIldwing anaesthesia and surgery,
the data pertaining to the study was filled inte tfuestionnaire by the investigator from:
the patients’ medical records; observation of tagemts in PACU for any complications

that arose; observation and interviewing of thesasiras they discharged patients from

the unit.

The data required in this study included: the patebiodata; the study participants
intraoperative course, the duration of surgery andsthesia; PACU data including the
time of admission to the unit and the patientsntose ratios at the time of patients
admission, complications arising in PACU, time wltlea study participant was found fit
for discharge and the actual time the patient?&f€CU- Appendix 6

Data for this study could only be collected once platient had been admitted to PACU

as cancellation of the scheduled surgery does Inagipeny stage preoperatively.

The Medically appropriate Length of Stay corresgotalthe time when the patient was
found fit for discharge from PACU by the nursingfét

The Actual PACU Length of Stay is the time that plag¢ient is transferred out of PACU.

This being an observational study, the researcitenat intervene in the management of
the study participants in PACU unless the partimipaquired a life-saving intervention.

4.8 Data Management and Analysis

At the end of data collection, data was coded anéred into Microsoft Access database.
Data cleaning was performed before the data wasreeg to SPSS version 17.0 for

analysis.

Using SPSS statistical software, data was analymhde the categorical and the

continuous variables were summarized into propoest@and means/medians respectively.



Statistical tests were performed appropriately gis€hi-square test for associations
between categorical variables and Student’s t flasicomparing means. All tests of

significance were interpreted at p value<6f05 (95% confidence level).

The findings of the study have been presented ualvigs, charts, graphs and narratives.

4.9 Ethical Considerations

1. The study was only carried out following approval the Kenyatta National
Hospital and the University of Nairobi Ethics anddgarch committee.

Informed consent was obtained from the study pperds.

There were no penalties for those not wishing rdig@pate in the study.

There were no additional costs or incentives tosthdy participants.

The study respected the decision of those who waoteithdraw from the study.
Information obtained from the study has been teeatéh utmost confidentiality.

N o gk~ b

Data obtained by the investigator that was beradfitdo the patients was
communicated to the PACU staff.

8. All data obtained by the investigator was enter@dectly and truthfully.

9. Those not consenting to the study were not desigdservices.

5.0 RESULTS

The study involved 175 adult patients of ASA lahd Il classes, the ages of the study

participants ranged from 18- 64years.

The study participants had either undergone electv emergency surgery at the
Kenyatta National Hospital main theatres.

Study participants underwent either general anasgtlor spinal anaesthesia.

Following anaesthesia and surgery these patients been admitted to the Post
Anaesthesia Care Unit for monitoring and stabilaatprior to their discharge to the

post-surgical wards.



Majority of the study participants — 62.9% wereviltn 18-34 years of age as shown in
figure 1 below.

Figure 1- Age distribution

35.0% -

18-24vrs 25-34vrs 35-44vrs 45-54vrs 55-65vrs =65 vIs

Male patients were 56.0 % (98) of the study pagréinis as illustrated in the pie-chart

below.

Figure 2- Sex Distribution

m Male
98 = Female
56.0%

60% of the study participants were of ASA categasyshown in the figure below.
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Figure 3 — ASA score distribution

m]
m]
=10

Patient categories were as follows;

ASA |- made up 60% (105) of the study participants.
ASA lI- was 17.1 % (30) of the study participants.
ASA IlI- made up 22.9% (40) of the study participgan

Elective surgical cases made up 69.7% of the spagulation while emergency cases

were 30.3% as shown in the figure below.
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Figure 4- Category of surgery

B Emergency

m Elective

122
69.7%

General anaesthesia was used in 83.9% (146) qfatients while spinal anaesthesia was

used in 16.1% (28) of the cases as shown in thedigelow.

Figure 5- Type of anaesthesia

H General

m Spinal

83.9%




Opioids were used in 97.7% (171) of the patientsh Iin the general anaesthesia and the
spinal anaesthesia groups as shown in the figuosvbe

Figure 6- Opioid use

® Opioids used

B No opioids

Only 2.3% (4) of patients did not get any opioididg surgery.

Pethidine was the main opioid of choice for theegahanaesthesia group while Fentanyl
was the choice is the spinal anaesthesia groupaagnsin the figure below.
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Figure 7- Type of Opioid

Percentage of patients

Pethidine alone or in combination with other opgoisl the most commonly used drug

for intraoperative pain control following generalagsthesia.

Sedation was used only for the spinal anaesthesigpgof patients as shown in the

figure below.

Figure 8- Sedative use

4.0%

® No sedation

® Midazolam

" Ketamine

u Midazolam/ Ketamine

14



Sedatives were used in 46% of this group of patient
The sedatives used were as follows;

* Midazolam- 25% (7) of patients

* Ketamine — 17% (5) of patients

* Midazolam- Ketamine combination- 4% (1) patient.

Muscle relaxants were administered to 91% (133glbfgeneral anaesthesia patients

(146) as shown in the table below.

Table 1- Other drugs used

Drug administered %(frequency)
Muscle relaxant given 76.0( 133)
Reversal given 76.0(133)
Doses of reversal given, median (IQR) (1-1)

The average Nurse: Patient ratio was 1 nurse tidmis as shown in the table below.

Table 2- Nurse to patient ratio at admission
Nurse- patient ratio Time

Morning Afternoon Evening
(8-11AM) (12-3PM) (4-8PM)
Nurse-patient ratio 1:2 1:3 15
Postoperative 0 2 3
complications

Morning ratio- 1:2
Afternoon ratio- 1:3

Evening ratio- 1.5

15



Only 2.9% (5) of patients had postoperative conmpéaor complications as shown in the
table below.

Table 3: Post-operative complications

Variable %( Frequency)
Postoperative complications/

complaints

Yes 2.9(5)

No 97.1(170)

Complaint/ Complications
Nausea and vomiting 2
Hypotension
Pain 2

The mean time taken to achieve stability was 16rutas as shown in the table below

Table 4— Time taken to achieve stability

Variables Results in minutes
Mean(SD) Range
Time to achieve stability 16.8(14.2) 70
Spinal Anaesthesia 15.9(12.4) 70
General Anaesthesia 19.6(16.1) 65

The average length of stay of patients in PACU W24.5 minutes as shown in the

table below.

16



Table 5- PACU Length of stay

Variable Mean(SD) Range( mins)
Time to leave PACU 124.5(84.6 325
Total length of stay 141.8(89.0 435

The PACU length of stay for majority of the patentas between 25- 200 minutes as

shown in the figure below.

Figure 9- PACU length of stay patient distribution

307 Mean =141.78
Std. Dev. =89.016
N =175

207 /\\
>
o
(=
@
g _—
o
fd _—
[
107
0 T T T T
0.00 100.00 200.00 300.00 400.00 500.00

Total length of stay
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Figure 10- Patients’ age in relation to PACU Lengtlof Stay

80.0% 1
70.0% - L
60.0%
50.0%
40.0% B Delayed
30.0% B Appropriate
20.0%
10.0%
0.0%
18-34v1s 35-54yis > yrs
Table 6: Age in relation the length of stay
Variable Length of stay P value
Delayed Appropriate
discharge discharge
>120 mins) <120 mins)
Age
18-34 yrs 53.2% (41) 70.1% (68)
35-54 yrs 31.2% (24) 16.5% (16) |  0.047
>54 yrs 15.6% (12) | 1  13.4% (3)

Older age > 34 years was significantly associateth \wrolonged PACU stay
(P=0.047).

The younger age groups <_34 years were more likelye discharged within the 2
hours.
18



Table 7: Patient variables in relation to length 6stay

Variable Length of stay P value
Delayed Appropriate
discharge discharge
(>120 mins) (<120 mins)
Age
18-34 yrs 41 (53.2) 68 (70.1) 0.047
35-54 yrs 24 (31.2) 16 (16.5)
>54 yrs 12 (15.6) 13 (13.4)
Gender
Male 43 (55.8) 55 (56.1) 0.971
Female 34 (44.2) 43 (43.9)
ASA classification
I 41 (53.9) 63 (64.3) 0.322
Il 16 (21.1) 14 (14.3)
1l 19 (25.0) 21 (21.4)
Surgical procedure
Emergency 15 (19.5) 38 (38.8) 0.006
Elective 62 (80.5) 60 (61.2)
Duration of surgery 100 (60-140) 90 (60-130) 0.294
Surgery duration
0-60 23 (29.9) 35 (35.7) 0.338
61-120 31 (40.3) 37 (37.8)
121-180 19 (24.7) 16 (16.3)
>180 4 (5.2) 10 (10.2)
Type of anaesthesia
General anaesthesia 63 (82.9) 83 (84.7) 0.749
Spinal anaesthesia 13 (17.1) 15 (15.3)
Duration of anaesthesja 105 (75-150) 92.5 (60-140) 0.343
(mins)
Anaesthesia duration
0-120 48 (62.3) 67 (68.4) 0.463
121-180 21 (27.3) 19 (19.4)
>180 8 (10.4) 12 (12.2)
Opioids
Yes 75 (97.4) 96 (98.0) 1.000
No 2 (2.6) 2 (2.0)
Postoperative
complications 4 (5.2) 1(1.0) 0.171
Yes 73 (94.8) 97 (99.0)

No
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Logistical factors that contributed to PACU stayder than 2 hours were two in
number as shown in the figure below

Figure 11- Logistical factors affecting LOS

W aid iiiises uiiavaiiaoie to

u Non availability of lifts for

The two logistical factors were;

* Ward nurses few/ unable to pick up patients - 81.8%

» Lifts busy/not working hence not available for patitransport- 18.2%
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6.0 DISCUSSION

The main aim of this study was to assess the leofgtitay of post-operative patients at
the Kenyatta National Hospital main theatres’ Fossthesia Care Unit. This study used
the duration of 2 hours as the cut-off to determviliether a patient’s stay in PACU was
prolonged or not, this criteria was derived fronepously published studies on PACU

Length of Stay that had shown that majority of @@ils achieve a satisfactory discharge
score during the first 2 hours after the conclusibaurgery? 242

The average length of stay at the KNH theatres’ BAgas found to be at 124.5 minutes.
A study by Waddle et al had a mean PACU lengthtaf at 95+ 43 minutes, this shows
that the Length of stay at KNH is prolonged

Elective surgeries were the majority at 69.7% whilgergencies were at 30.3%, this is in
keeping with the trend of surgeries at KNH whereigjority are elective surgeries. The
duration of surgery at KNH was between 10-240 na@suwith the mean duration of

surgery being at 90 minutes. The study by Wadtlal évad a mean surgical time of
118+ _ 83 minutes, thus showing that the duratiosusferies at KNH does compare to
that found in this study.

There were only two modalities of anaesthesia gitenthese patients, general
anaesthesia at 83.9% of the patients while spinaésthesia was used in 16.1% of the
patients. The duration of anaesthesia was betws&t¥Q minutes with a mean duration
of 100 minutes. The study by Waddle had a meansémetéc time of 181+ 96 minutes,

showing that the mean duration of anaesthesiangacable to that found in this study.

Intra-operative opioid use was at 97.7%. Pethidilome or in combination with other
opioids was the most commonly used drug in the mnanaesthesia group with
Morphine and Remifentanyl being the least usedidpid-entanyl was the only opioid
given to the spinal anaesthesia group; it was irsedmbination with bupivacaine. In the
Waddle study Narcotics were used by themselvesowitmhalation agents as a general

anaesthetic technique as well as for intra-opegatialgesia purposes
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Sedatives were only given to the spinal anaesthgrgiup of patients; their use was at
46% (13) in this group. Midazolam was the most usgent given to 25% (7) of these
patients followed by Ketamine at 17% (5) and theestaused mode of sedation was the
Midazolam-Ketamine combination in 4% (1) of thesatignts. The use of sedation
following successful regional anaesthesia is mamtythe awake patient who may be too

anxious during the surgery. This is also the pcadi other setups.

It is noted from this study at KNH that age was ahéy patient variable that significantly
contributed to the length of stay of post-operafpatients at PACU, all other patient
variables that included length of anaesthesia angesy, opioid and sedative use, PACU
complications did not contribute to prolonged stayhe unit. In a study by Roberta et al

complications did cause prolonged stay in the &hit

The Nurse: Patient ratios at PACU were noted tcsemmas the day progressed. This was
due to patients’ congestion at PACU as theatreiicprogressed while the discharge of
patients from PACU slowed down. This resulted ilorager process of handing over of
patients to the PACU nurses with delay of the ah@ssg team and resultant delay in
starting the next case. The ratios were optimumhénmorning at 1:2, while at afternoon
there was an increase in nurse: patient inequatlify3, they were worst in the evening at
1:5. The mean nurse: patient ratio was 1:4. Thisvshthat our PACU practice of patient
nursing is below the recommended nurse: patieitts&tand the current situation should
be corrected urgently to ensure safe and effigyatient stabilization; it will also ensure
early recognition and handling of post-operativenpbications. A study by Cohen et al

showed that higher numbers of adverse effects redigher numbers of PACU st&ff

Post-operative complications were reported in 2(8%00f the study participants, these
data was gotten from the patients records, whictewaostly incomplete. Roberta et al
had showed that PACU complications were at 23%,rell)enausea and vomiting was
the commonest complication, the study further shibwieat general anaesthesia was
associated with higher rates of complications alsd ¢hat abdominal and orthopaedic
surgeries had increased overall PACU complicatades compared to other procedures.
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In this study 80% (4) of these patients had reckyeneral anesthesia, while 20% (1) of
these group had received spinal anaesthesia. &npmathad undergone abdominal
surgeries, 1 patient had undergone an orthopaedme@ure while 1 other patient had
undergone a urologic/ pelvic procedure, and this ikeeping with the findings of the

study by Roberta et al.

The complications were under-reported in this stdde to inequality of the nurse:
patient ratio, they were noted to increase as tinsen patient inequality worsened ,this is
also the case in other studies that showed thakemate staffing was a contributing
factor in all unanticipated events that resultegatient death, injury or permanent loss of
function/ 2

The time taken to achieve patient stability wasMeen 4-90 minutes with an average of
16.5 minutes. The spinal anaesthesia group ofrgatieok an average of 15.9 minutes,
while the general anaesthesia group’s average tE8.@& minutes. The patient who took
90 minutes to achieve stability was of ASA IIl agey and had undergone osteotomy
and excision of the left foot, the patient’s stayPlIACU was uneventful, no complications
or complaints were reported by the patient. All 8tady participants were stabilized
within 2 hours of completion of surgery; this is@lthe case in other setups as shown by
Waddle et af

The entire time taken for patients to leave PACL$ Wwatween 15-440 minutes with an
average of 124.5 minutes. Majority of the patiewtese in PACU for between 25-200
minutes. There were 4 patients who stayed in PAGU 15 minutes before their
discharge from the unit, 1 patient was in the &mit440 minutes (7 hours 20 minutes).
The patient in PACU for the 440 minutes had undeegdynamic hip screw fixation and
PACU stay had been smooth with no complaints or ptmations, the time taken to
achieve stability by this patient was 50 minutagraivhich the patient was declared fit
for discharge to the post-surgical wards, the p&gigorolonged stay in PACU was due to
ward staff being few and unable to pick up thisgudt Delay in the discharge of post-
operative patients at the Kenyatta National Hospiteatres’ PACU was found to be at
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44%, this delay was caused mainly by logisticatdexcand is noted to be less than that
demonstrated by Waddle whose study showed a PAGLY d€68%.

Patient’s age was found to contribute togmged PACU length of stay, an older age of
35 years or older was associated with prolonged BPAghgth of stay =0.047) The
results show that the younger the patients theliksly to be delayed as shown by a
smaller proportion (53.2%) contributing to the pats who were delayed compared to
70.1% contributing to those who stayed for an appate duration. Similarly, a higher
proportion (31.2% and 15.6%) of older patients $35yrs and >54 yrs) contributed to
patients who were delayed compared to a smallgygotion (16.5% and 13.4%) in the
same age group who contributed to patients in gp@te stay duration. This is in
keeping with a study by Seago et al whereby théysshhowed that patient’s age affected
PACU length of stay®

All other patient factors such as gender, ASAgifastion, type of anaesthesia, duration
of anaesthesia and surgery, opioids and post-opemmplications were not associated
with the length of stay at PACU in this study.

Logistical factors were found to be the main reatmmthe prolonged stay of post-
operative patients in the KNH PACU beyond the 2rhpthese factors were only two in
this study. The study by Waddle et al showed thaitipie logistical factors contributed
to the delayed discharge of patients, the logisteetors included; awaiting physicians’
release, bed unavailability, nurse unavailablefdrent transport.
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Staff shortage in the post-surgical wards and hemaeility to pick up patients on time
caused 81.2% of delays, while non-availabilityifi§ Ifor the transportation of patients to
the post-surgical wards contributed 18.2% of théslays. The non-availability of lifts
was found to be a major cause of delay especialhng visiting hours from around
9.00AM to 5.30PM. This resulted in longer patierstsly and congestion in PACU as the
day progressed; resulting in delayed handing oV¥gratients by the anaesthesia teams
and eventually delay in the start of next casethénoperating rooms, this is similar to
findings by Franklin et &t

7.0 CONCLUSIONS

1. The average length of stay of post-operative ptien the Kenyatta National
Hospital theatres’ PACU is prolonged at 124.5 mesubeyond the 120 minutes
recommended by most other hospitaie

2. Age >35yrs was the only patient variable associat@tl a prolonged PACU
length of stay in this study.

3. Logistical factors were the major contributors ®ayed discharge from PACU
with staff shortage contributing to 81% of the g¢sla

4. Delay in the discharge of post-operative patieristhe Kenyatta National
Hospital theatres’ PACU was found to be at 44% amdsened as the day
progressed.

5. Patient congestion in PACU increased as the dagressed and contributed to

worsening of Nurse: Patient ratios from 1:2 intherning to 1:5 by the evenings.
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8.0 RECOMMENDATIONS

1.

The Kenyatta National Hospital Post anaesthesia @gait requires a formal protocol
for patient discharge to the post-surgical wards.

The development of discharge protocols for sameadsgs may help to decongest
the PACU.

PACU nurse numbers need to be tailored accordindpegpatient load in the unit,
whereby larger patient numbers will require langerse numbers.

The Kenyatta National Hospital management neededk into the issue of staff
shortages in the wards as this was the major hmedran the discharge of post-
operative patients from PACU.

The Kenyatta National Hospital management shoutdrmgo place mechanisms that
ensure that patient transportation gets priorityntiigate the current situation of
delayed discharge of post-operative patients fré/@® during visiting hours.

A larger study is required to assess the impadetdyed PACU discharge on theatre

time utilization.

9.0 LIMITATIONS

1.

Complications in PACU are under-reported in thigsdgtas this data was retrieved

from the patients’ files most of which were not qaetely filled.
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APPENDIX 1

PATIENT’S DATA SHEET

PATIENT’'S BIODATA

PATIENT'S NUMBER...............

PATIENT'S AGE.

a) 18- 24 yrs

b) 25-34 yrs

c) 35-44 yrs

d) 45-54 yrs

e) 55-65yrs

f) >65yrs

PATIENT'S GENDER: MALE [ ] FEMLE [ ]

ASA CLASSIFICATION: ASA ............
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INTRAOPERATIVE DATA

CATEGORY OF SURGICAL PROCEDURE

a) Emergency

b) Elective

TYPE OF SURGERY ...

DURATION OF SURGERY...............

TYPE OF ANAESTHESIA.........oooi

i.  Were Opioids used?

a) Yes

b) No

If yes, which one (s)?
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ii. Was a sedative added?

a) Yes

b) No

If yes, which one?

iii.  Was a muscle relaxant given?

a) Yes

b) No

If yes, which one?

\Y2 Was Reversal given?

a) Yes

b) No

a) If yes, what was given?

b) How many doses of reversal were given? ................

DURATION OF ANAESTHESIA...........coo e
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PACU DATA
TIME OF ADMISSION...............

AT TIME OF PATIENT ADMISSION,

I.  What was the total number of patients in PACUZ2.....

ii. What was the total number of nurses in PACU? ..........

DID THE PATIENT DEVELOP ANY POSTOPERATIVE COMPLICADNS/
COMPLAINTS?

a) Yes
b) No

If yes, tick the appropriate box.

a) Nausea and vomiting

b) Breathing difficulties

c) Apnoea

d) Hypotension

e) Cardiac arrest
f) Other (specify)............

TIME WHEN PATIENT WAS FOUND FIT FOR DISCHARGE...............

TIME WHEN PATIENT WAS DISCHARGED FROM PACU..................
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APPENDIX 2

Study information form- individual patient
Introduction
| am Dr Lucy Ng'ethe, a master’s student in Anestblegy at the University of Nairobi.

| am conducting a study on the PACU Length of Sihyostoperative patients at the

Kenyatta National Hospital main theatres’ PACU.
Purpose of the study

This study aims at determining the patient factbes may contribute to long patient stay
in this unit and also to establish the logisti@atérs that contribute to prolonged patient
stay at the KNH main theatre PACU.

Voluntary participation

Patient participation is voluntary. Refusal to apiate in the study will not result in any
penalty. Should you choose to withdraw from thelgtyou will receive normal care and

standard treatment entitled to you.
Risks and benefits

There are no additional risks that you will be esgubto by participating in this PACU
study. You will not receive any compensation (mangtr otherwise) for participating
in this study, participating in this study will nbe of direct benefit to you. However the

results may contribute to the improvement of PACbkqcols.
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Confidentiality

All information gotten shall be handled with utmasinfidentiality and will be used for
the study purposes only. Your name will not apmeaany document; all data forms will

be coded and will not be identified by name.
Whom to contact

If you have any questions about the study, pleasé ffee to ask anytime during the

study period by contacting;

Dr. Lucy Ng'ethe (researcher) 0722256627; emaiethgl@yahoo.com

Please confirm that you have agreed to participathis study by signing the consent

form provided to you.
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Fomu ya kufafanua utafiti

Majina yangu kamili ni Daktari Lucy Ng'ethe, mwanaki wa chuo kikuu cha Nairobi.
Nafanya utafiti utakao wahusu wagonjwa ambao wanygfa upasuaji na wakaamka na
kujielewa katika chumba cha PACU huku Hospitali K@uKenyatta.

Utafiti huu una lengo la kuchunguza wagonjwa amvamefanyiwa upasuaji baada ya
wao kuamka na kujielewa wakiwa chumba cha PACU.dHRRCU mtafiti atawafuatilia
wagonjwa ndio ijulikane sababu zile hufanya wagaenjkuchelewa wakingoja

kurudishwa wadi katika hiki chumba baada ya kuamk&ujifahamu.

Washirika watafanyiwa utafiti baada ya wao kutihisaya kuonyesha wamekubali bila
kulazimishwa kuwa washirika kwa utafiti huu. Yeygtde atabadilisha nia na kujiondoa

kwa huu utafiti hatanyimwa haki yake ya kutibiwalkasaidiwa.

Habari ile itakayo kusanywa kwako itatumika tu kwiafiti pekee. Tafadhali tia sahihi

yako kwa fomu ya idhini kudhibitisha kuwa umekubdtuwa mshirika.
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APPENDIX 3

Consent form- Individual patient

hereby consent to be a participant in the ongoiAG® study, after having read the
explanation form and having the study purpose éxpthto me by the researcher. My

participation is voluntarily given.

| also understand that no harm shall come to merantreatment will be denied me
should | choose to withdraw from the study.

Participant’s signature......................... QR thumbprint................cooeeen.

Date ...

Witness/Translator’s signature ................cc.o.eees

Date ....oo oo

Researcher’'s signature................coccoeevvnen.

Date ....coovviiiiiii e
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Idhini ya kushiriki katika utafiti

1 PP nakubalia  kushiriki  katika  ut#f
unaoendelea huku PACU ya chumba kikuu cha upalsapg Hospitali Kuu ya Kenyatta.

Nimejisomea fomu ya kufafanua utafiti huu na nikaelwa umuhimu wa utafiti huu.

Nimeelewa ya kwamba sitadhulumiwa wala kunyimwa ilpadtu kamili nikiamua

kujiondoa kwa utafiti.

Sahiihi ya muhusika................coooei . AU Kidole..........ccoeiiiiiiininns
Tarehe. ...

Sahihi yamtafsiri ..............................

Tarehe ..o,
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APPENDIX 4

American Society of Anesthesiologists Physical Steg Classification

ASA 1 |Healthy patient without organic, biochemiaal psychiatric disease
A patient with mild systemic disease, e.g., mildhasa or welleontrolled
ASA 2 |hypertension. No significant impact on daily adgviUnlikely to have an impact ¢
anesthesia and surgery
Significant or severe systemic disease that limisnal activity, e.g., renal failu
ASA 3 |on dialysis, or class 11 congestive heart fail&ignificant impact on daily activit
Probable impact on anesthesia and surgery
Severe disease that is a camstthreat to life or requires intensive therapy.,
ASA 4 |acute myocardial infarction, respiratory failurequaing mechanical ventilatiol
Serious limitation of daily activity. Major impaon anesthesia and surgery
ASA S Moribund patient who is equallykely to die in the next 24 hours with or withc
surgery
ASA 6 |Brain-dead organ donor

“E” added to the classification indicates emergesungery.
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APPENDIX 5

STANDARDS FOR POSTANESTHESIA CARE

Committee of Origin: Standards and Practice Paramegrs

(Approved by the ASA House of Delegates on Octob@7, 2004, and last amended
on October 21, 2009)

These standards apply to postanesthesia carelatations.

1. All patients who have received general anesthesggjonal anesthesia; or
monitored anesthesia care should receive postdesesimanagement.

2. The patient should be transported to the PACU lmeaber of the anesthesia
care team knowledgeable about the patient’s camditi

3. Upon arrival in the unit, the patient should beewauated and a verbal report
should be provided to the nurse.

4. The patient shall be evaluated continually in thi.u

5. A physician is responsible for the discharge of ph&ent. In the absence of the
physician responsible for the discharge, the PAQts@ shall determine that the

patient meets the discharge criteria
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APPENDIX 6- PATIENT ASSESSMENT TOOLS

MODIFIED ALDRETE SCORING SYSTEM

Criterion Score
Maximum Score: 10

Source: Aldrete, 1998.
Consciousness Fully awake 2

Aroused by verbal stimulus 1
Not aroused by verbal stimulus O

Breathing Takes full breaths and can 2
cough

Takes only shallow breaths or 1
has dyspnea

Cannot breath without 0
assistance (apnea)
Blood Within 20 mm Hg of pre-op 2
Pressure value

20 to 50 mm Hg different from 1
pre-op value

>50 mm Hg different from pre- 0
op value

Oxygenation >92% blood oxygen saturation 2
(SpQ) on room air

Needs supplemental,@ 1
maintain Sp@>90%

SpQG <90% on supplemental,C 0

Motor Can move all 4 extremitieson 2
Function request
Can move 2 extremities on 1
request

Cannot move any extremities 0
on request
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POSTANESTHESIA DISCHARGE SCORING SYSTEM (PADSS)

Criterion Score
Maximum Score: 10

Blood Pressure Within 20% of pre-op levels 2

and Pulse Rate Between 20% and 40% of pre-op 1

levels

More than 40% different from pre- 0

op levels
Ability to Has steady gait and no dizziness (o2
Walk pre-op level)

Requires assistance 1

Unable to walk 0
Nausea and Minimal, controllable with oral 2
Vomiting meds

Moderate, requires treatment with 1

IM meds

Continual despite meds 0
Pain  Control Acceptable to patient 2
with Oral .
Meds Unacceptable to patient 1
Surgical Minimal, requiring no dressing 2
Bleeding changes in PACU

Moderate, requiringe2 dressing 1

changes

Severe, requiring >2 dressing 0

changes
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APPENDIX 7

STUDY BUDGET ESTIMATES

ITEM QUANTITY COST
Biostatistician 1 25,000
Internet - 3,000
KNH Ethics & Research Committee - 1,000
Paper rims 2 2,000
Flash disks 2 1,000
Printing - 3,000
Photocopying - 2,000
Binding - 1,000
Other consumables( pens, folders, airtime) - 2,000
GRAND TOTAL 40,000
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