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Preoperative education 
and outcome of patient 
controlled analgesia 

Purpose: 3-o determine the effect of intensive preoperative education on the outcome of Patient Controlled 
Analgesia (PCA) postoperatively. 

Me thods :  This prospective randomised study was carried out in a single teaching hospital over three months. 
One group of patients (n = 42) received a 20 min standardised tutorial regarding PCA use from a single investi- 
gator and the other group (n = 43) received no additional education apart from the routine preoperative anaes- 
thetic consultation. A blinded investigator assessed the patients following surgery. Pain scores and morphine 
consumption, patient satisfaction, side-effect profile and anti-emetic use were recorded at six, 24 and 48 hr post- 
operatively. 
Results: Pain scores, satisfaction scores and morphine consumption were similar in both groups throughout the 
study period. Fewer patients in the tutored group complained of nausea from 6 to 24 hr than did untutored 
patients (28% vs 51%; P < 0.05). More tutored patients used antiemetic medication from 0 to 6 (28% vs 12%; 
P < 0.05) and 6 to 24 hr (37% vs 19%; P < 0.05). Side effect profile and requirement for rescue analgesia was 
otherwise similar in both groups. 

Conc lus ion :  Our results suggest that specific preoperative education of patients using PCA does not alter pain 
scores, morphine consumption or patient satisfaction but may result in earlier and more effective use of anti-emet- 
ic medication. 

Objec t i f  : D~terminer reffet d'un enseignement pr~op&atoire intensif sur l'~volution postop&atoire de l'anal- 
g&ie contr61~e par le patient (ACP). 
M & h o d e  : On a r~alis~ une &ude prospective et randomis~e dans un seul h6pital d'enseignement pendant trois 
mois. Un groupe de patients (n = 42) a re~u d'un unique exp~rimentateur un cours individuel standardis~ con- 
cernant l'utilisation de I'ACP et l'autre groupe (n = 43) n'a re~u aucun enseignement additionnel apr~s la visite de 
routine de l'anesth&iste avant l'intervention. Un exp&imentateur impartial a ~valu~ les patients apt& la chirurgie. 
Les scores de douleur et la consommation de morphine, la satisfaction du patient, le profll des effets secondaires 
et l'utilisation d'anti~m&ique ont ~t~ enregistr& six, 24 et 48 h apt& l'op&ation. 
R & u l t a t  : Les scores de douleur et de satisfaction et la consommation de morphine ~taient similaires dans les 
deux groupes tout au long de l'exp&ience. II y a eu moins de plaintes de naus~e entre 6 et 24 h chez les patients 
qui ont re~u un enseignement que chez ceux qui n'en ont pas eu (28 % vs 51% ; P < 0,05). Un plus grand nom- 
bre de patients inform& a utilis~ des m~dicaments anti~m&iques de 0 ~ 6 (28 % vs 12 % ; P < 0,05) et de 6 
24 h (37 % vs 19 % ; P < 0,05). Le profil des effets secondaires et la demande d'analg&ie suppl~mentaire ont 
~t~, par ailleurs, similaires dans les deux groupes. 
Conc lus ion  �9 Nos r&ultats laissent croire qu'un enseignement pr~op&atoire sp&ifique dispens~ aux patients 
qui utilisent I'ACP n'a pas d'effet sur les scores de douleur, la consommation de morphine ou la satisfaction du 
patient, mais qu'il peut entraTner un usage pr&oce et plus efficace de m~dicaments anti~m~tiques. 
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p ATIENT Controlled Analgesia (PCA) was 
first introduced in 1971 and has become one 
of  the most popular methods of  administra- 
tion of  postoperative analgesia. However, 

PCA is not  universally effective in providing high 
quality analgesia and patient satisfaction ~,2 and 
remains the subject of  much debate. 3 Many patients 
using PCA obtain inadequate pain relief or have 
important symptoms which are ascribed to PCA 
resulting in premature termination and poor results. 1 

Patient participation in medical care can enhance 
the effectiveness of  treatment. 4 One aspect of  the pre- 
operative consultation is discussion of  postoperative 
analgesia and is a forum for patient education. Anxiety 
and poor coping skills are predictors of  postoperative 
pain and may be improved by education, s General 
preoperative education may result in reduced patient 
anxiety, facilitating recovery and earlier patient dis- 
charge. However,  patient education is usually 
unplanned and haphazard and poor patient knowl- 
edge regarding postoperative analgesia is well docu- 
mented. 6,7 There has been little research on the effect 
of  psychological factors and preoperative patient edu- 
cation on the effectiveness and outcome of  PCA. s 
There is little mention of  preparatory education given 
to patients in many studies and most PCA studies fail 
to mention whether or how they educated patients in 
the use of  PCA. Therefore, there may be considerable 
potential for improved outcome of  PCA with more 
effective preoperative education. 

The purpose of  this randomised prospective study 
was to determine whether intensive specific preopera- 
tive education improved the effectiveness of  PCA. 
Effectiveness was determined by measurement of  
patient pain scores and morphine consumption, 
patient satisfaction, side-effect profile and anti-emetic 
use over 48 hr postoperatively. 

M e t h o d s  
Following hospital ethics committee approval 85 
patients admitted for elective surgery were studied. 
On the evening prior to surgery, patients with no pre- 
vious experience of  PCA and scheduled for major pro- 
cedures suitable for postoperative PCA, were selected 
from the operating list. Patients were randomly 
assigned to one of  two groups: one group received a 
standardised intensive tutorial with regard to PCA use 
and the other group received a routine preoperative 
anaesthetic assessment and visit. Written consent was 
obtained from both groups: the educational group 
consented to the tutorial, subsequent chart review and 
postoperative pain and satisfaction score assessments; 
the control group consented to a chart review and 

postoperative assessments. The use of  pain and saris- 
faction VAS scoring scales were explained to both 
groups. 

The tutorial, given to the educational group, con- 
ducted on the evening prior to surgery, consisted of  an 
explanation of  the principles of  PCA and a demon- 
stration of  the device. The tutorial concentrated on 
knowledge and coping strategies. The fact that the 
patients were responsible for their own pain relief was 
stressed and strategies for maximising pain control 
were suggested such as prevention of  anticipated dis- 
comfort, use before sleep and on waking. Fears with 
regard to safety and possible reduced contact with 
nursing staff were allayed. Side effects were outlined 
and the availability of  treatment for these stressed. An 
information sheet outlining the main points was given 
to the patient at the conclusion of  the tutorial which 
lasted approximately 20 min (Figure 1). A single 
investigator administered all of  the tutorials and no 
member of  the care team was aware of  the patient ran- 
domisation status. 

Premedicarion consisted of  diazepam as appropri- 
ate. Anaesthesia was induced with propofol and muscle 
relaxation produced with vecuronium to facilitate tra- 
cheal intubation. Anaesthesia was maintained with 
O2/N20  and isoflurane. Fentanyl 1.5 pg.kg -1 was 
administered prior to induction, droperidol 15 I.tg-kg -l 
administered after induction and morphine iv adnfinis- 
tered at the discretion of  the anaesthetist during 
surgery. No local or regional anaesthesia was used. 
Patients were commenced on PCA in the recovery 
room. The device used was the Baxter Infusor System 
with 120 mg morphine in 60 ml saline 0.9% in the 
reservoir, delivering a 1 mg bolus with a six minute 
lockout period. A loading dose was administered as 
required and total intraoperafive morphine and mor- 
phine in recovery were recorded and included in the 
total morphine consumption. Patients were discharged 
to the ward only when their pain scores were < 4. 

All patients were assessed by a single investigator 
unaware of  their randomisation status. Data was 
obtained at six, 24 and 48 hr after discharge from the 
recovery room. Patients were asked to rate their aver- 
age pain over the preceding rime interval with a 100 
mm Visual Analogue Scale. In addition, patients were 
asked to rate their overall level of  satisfaction with level 
of  analgesia and side effects. Morphine consumption, 
side effects, anti-emetic use and requirement for res- 
cue analgesia were noted. Rescue analgesia was 
defined as analgesia administered above and beyond 
that available from the PCA use and was administered 
when patients' demands exceeded the limits of  the 
device. The side effects recorded were respiratory 
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depression, anorexia, nausea, vomiting, constipation 
and pruritus. Any episode of  the side effect occurring 
at any time over the preceding time interval was 
recorded in a yes /no  manner. 

Sample size was determined to give the study a 
power of  80% to detect a VAS pain score difference of  
2 and a difference in morphine consumption of  20 mg 
per 24 hr between the two groups. Statistical analysis 
of  morphine consumption, pain and satisfaction scores 
was performed with two way analysis of  variance. 
Discrete data (side effects, antiemetic and rescue anal- 
gesia requirements) were compared using Chi- 

squared analysis and Fisher's exact test for analysis of  
2 x 2 tables with small frequencies. P < 0.05 was con- 
sidered statistically significant. 

Results 
The demographics of  the groups are demonstrated in 
Table I. The educational group consisted of  42 patients 
and the control group of  43 patients. The age, sex and 
types of  surgery performed ha both groups were simi- 
lar. General surgery cases consisted of  major intra- 
abdominal procedures, gynaecological cases consisted 
of  total abdominal hysterectomies, urological proce- 

PATIENT C O N T R O L L E D  ANALGESIA (PCA) 

I N D M D U A L I Z E D  T R E A T M E N T  
Exact individual requirements are met because you, the patient, treats yourself when you need it and as 
often as you need it. Intramuscular injections may provide sufficient pain relief but may not and may be 
painful. 
YOU' R E  IN  C O N T R O L  
One of  the big benefits of  PCA is the element of  control it gives you over your pain. We hope that this 
will boost your confidence and help speed your recovery. 
GREAT F O R  S U D D E N  O R  U N E X P E C T E D  PAIN 
You can deal with this immediately yourself and continue to dose yourself until the pain has been con- 
trolled or eased. I f  at any stage you are not getting adequate pain relief, we have prescribed additional 
analgesia to supplement the PCA. 
GREAT F O R  ANTICIPATED D I S C O M F O R T  
You can press the button some time before, say, getting out of  bed, physiotherapy or having a dressing 
removed and so prevent or minimise pain and discomfort. 
P R O M O T E S  H E A L I N G  AND RAPID RECOVERY 
Good pain relief minimises stress and this has been shown to have beneficial effects on your heart, to pro- 
mote healing and help fight infection. PCA also promotes early mobilisation and more rapid recovery. 
SAFETY 
The safety of  the device rests in the fact that you become drowsy when you have had enough drug and so 
will not continue to self administer. In addition, there is an in-built automatic "lock-out" period during 
which the dosing chamber of  the device is slowly filling and this prevents a dose being administered too 
frequently. 
SIDE EFFECTS 
All drugs have side effects. These are usually minor but if one knows about them in advance, hopefully 
they will not cause as much trouble. Decrease in appetite is a common experience in the first days after 
surgery. This may be due' to the surgery or to drug effects. Many drugs used in the time around the oper- 
ation maizes one's bowel movement a little sluggish and this often accounts for the decrease in appetite. 
Morphine in the PCA also causes this but as it is temporary and is also accompanied by excellent pain con- 
trol, it is not normally a big problem. Similarly, postoperative nausea and vomiting may be due to the 
surgery or drug effects. The morphine may initially contribute to the problem, but most patients become 
tolerant to any such effects after a short while and are able to continue to avail of  the excellent pain relief 
provided by PCA. In addition, as you will be receiving your morphine in small frequent doses, you should 
be spared the surge in blood levels associated with 4-6 hourly injections and may be less likely to develop 
severe side effects. 

FIG URE 1 Information sheet given to the educational group patients at the end of the tutorial session. 
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dures consisted o f  major open renal surgery and 
orthopaedic cases were major joint surgeries. Pain 
scores and satisfaction scores were similar in both  
groups th roughout ' the  study period (Figures 2, 3). 

There was no difference in morphine consumption 
between the groups throughout  the study (Figure 4). 
Similarly, the requirements for rescue analgesia were 
similar th roughout  (Table II) .  Table I I  also demon-  
strates the side effect profile and frequency o f  
antiemetic request in each group. Fewer patients in 
the educational group complained o f  nausea from 6 to 
24 hr (28% vs 51%, P < 0.05). More  patients in the 
educational group used antiemetic medication from 0 
to 6 and 6 to 24 hr (28% and 37% respectively, 
P<0.05) than control group patients (12% and 19% 
respectively, P < 0.05). Patients in the educational 
group, therefore, were more likely to demand an 
antiemetic and tended to demand it earlier than con- 
trol group patients. 

Discussion 
This study set out  to determine the effect o f  intensive 
preoperative education about  PCA on postoperative 
pain, analgesia requirement,  patient satisfaction and 
side effect profile. Patient Controlled Analgesia was 
seen to be an effective mode  o f  analgesia administra- 

tion in both groups in terms o f  pain and satisfaction 
scores and confirms previous studies. 1,9 Surprisingly, 
our  tutored group did not  demonstrate more liberal 
use of  PCA. Morphine consumption was similar in 
both groups. 

Postoperative pain and satisfaction is complex and 
multifactorial. Personality traits such as high anxiety 
level, neuroticism and preference for control predict 
higher pain scores irrespective of  the mode o f  analge- 
sia. s,9 Patients with a high level o f  an~ety  gain most  
benefit f rom PCA with the greatest reduction ha pain 
scores, s Some personality traits, such as low preference 
for control are l~aown to result in unwillingness to use 
PCA. s The major benefit o f  preoperative information 
may derive from it's effect on the patient 's  perceived 

"FABLE I Demographic details of and type of surgery performed 
on the educational and control groups of patients. 

Educational Group Control Group 

Age (mean • SD) 
Male/Female 
Surgery 

48 • -15.6 47 • -17.4 
15/27 10/33 
General 18 20 
Gynaecological 12 8 
Urological 3 6 
Orthopaedic 7 7 
Miscellaneous 2 2 

FIGURE 2 Visual Analogue Scale (VAS) pain scores in the edu- 
cational group and the control group over 48 hr post surgery. 
Error bars indicate • 1 standard deviation, 

TABLE II The side effect profile, request for antiemetic medication and requirement for rescue analgesia of both educational and con- 
trol patient groups over 48 hr after surgery. (Numbers and percentages). 

0-6 hr 6-24 hr 24-48 hr 
Educational Control Educational Control Educational Control 

Anorexia (%) 23 (55%) 21 (49%) 19 (45%) 21 (49%) 9 (21%) 8(19%) 
Nausea (%) 17 (40%) 16 (37%) 12 (29%)* 22 (51%) 5 (12%) 6 (14%) 
Vomiting (%) 7 (17%) 12 (28%) 10 (24%) 16 (37%) 2 (5%) 3 (7%) 
Constipation (%) 1 (2%) 0 (0%) 8 (19%) 8 (19%) 7 (17%) 3 (7%) 
Pruritus (%) 2 (5%) 3 (7%) 12 (29%) 7 (16%) 7 (17%) 7 (16%) 
No SEs (%) 1 (2%) 3 (7%) 2 (5%) 6 (14%) 6 (14%) 7 (16%) 
Antiemetic use 12 (28%)* 5 (12%) 16 (37%)* 8 (19%) 4 (10%) 1 (2%) 
Rescue analgesia 6 (14%) 4 (9%) 4 (10%) 6 (14%) 5 (12%) 5 (12%) 

* | P < 0.05 



Griffin etal.: EDUCATION AND PCA 947 

FIGURE 3 Visual Analogue Scale (VAS) satisfaction scores in 
the educational group and the control group over 48 hr post 
surgery. Error bars indicate • 1 standard deviation. 

FIGURE 4 Morphine consumption in the educational and the 
control groups over 48 hr post surgery. Error bars indicate • 1 
standard deviation. 

level of  control over his experience. ~~ However, in our 
study both groups had high satisfaction scores, sug- 
gesting that the tutorial did not further improve an~- 
ety levels or perceived level of  control. In addition, a 
number of  patient fears may reduce the likely benefit 
from PCA. 2 These include the risk o f  overdose, addic- 
tion and the loss of  patient-nurse contact. Lab,t2 Our 
study, however, suggests that these concerns, if pre- 
sent, were not  important in our patient population. 

Preoperative education may have a number of  
effects. Education provides reassurance with regard to 

patients' fears mentioned above and may improve man- 
agement of  side effects. 11,~3 Education reduces ,-u~xiety 
which contributes to pain and may encourage the 
autonomy and control that PCA allows. 14,Is 
Preoperative education may decrease anxiety and 
increase patients' ability to participate in recovery. Both 
intramuscular ,and PCA studies have demonstrated 
reduced postoperative pain scores, analgesia demand 
and increased patient satisfaction following preoperative 
education programmes. 7,13,16 However, like others, our 
study has failed to demonstrate such an impact, l~ 
Preoperative tuition may unduly increase expectations 
in some patients with regard to postoperative pain relief 
and patients frequently underestimate the level of pain 
they will experience. 14 Intense tuition immediately pre- 
operatively may result in increased postoperative anfiety 
and more basic education at the time of  admission may 
be more effective. 17 Therefore, the optimum timing 
and nature of  preoperative education has not been 
determined and probably needs to be tailored to indi- 
vidual patients. 11,17 A study demonstrating a high cor- 
relation between patient satisfaction with dae amount of  
information provided and reduction in an~ety level 
supports this. is 

Wifla r e g a r d  to  s ide e f fec t  p rof i le ,  p r ev i o u s  s tud ies  

have demonstrated an equal incidence ofileus and con- 
fusion with im and PCA morphine adnainistration but 
there was a strong patient preference for PCA. 19 Our 
teachhag programme included information regarding 
potential side effects of  PCA and emphasised tlaat these 
were not specific to the PCA mode of  administration. 
Management and some coping methods were stressed. 
Informing patients about potential side effects may 
enhance their recall of  them. 9 Despite dais, our tutored 
group recalled less nausea and vonfiting over the initial 
24 hr after surgery. Our results suggest that this may be 
due to earlier and more effective use of  anti-emetics by 
the tutored group presumably due to preoperative 
advice and encouragement with regard to manage- 
ment. In addition, nursing education with regard to 
the high incidence of  postoperative nausea and vomit- 
ing may result in earlier antiemetic uptake, may be 
more effective and save time and energy in the preop- 
erative period. Recently, the need to avoid nausea and 
vomiting and fear of  overdose have been shown to be 
a major concern for patients receiving PCA for post- 
operative analgesia. 2~ 

There is an opinion that patient utilisation of  PCA 
may be limited by the presence of  side effects with tol- 
eration of  a degree of  pain or that patients may titrate 
morphine to an "expected" level of  pain rather than 
complete analgesia. 22 The findings of  our study do not  
support either hypothesis. Firstly, the reduced nausea 
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in the tutored group did not  result in greater mor- 
phine utilisation or lower pain scores. Secondly, edu- 
cation, reassurance and encouragement with regard to 
PCA use did not  result in titration o f  analgesia to a 
lower level o f  pain. 

In conclusion, we have demonstrated that preoper- 
ative tui t ion regarding PCA use may result in 
increased and earlier use of  antiemetic medication 
associated with a modest improvement in side effect 
profile. Preoperative tuition did not  alter pain scores, 
satisfaction scores and PCA utilisation. It  may be pos- 
sible for anaesthetists and nursing staff to reduce the 
incidence and severity o f  postoperative side effects and 
improve PCA outcome by specifically referring to 
potential side effects, educating patients with regard 
to coping skills and to the ready availability of  
antiemetic medication. 
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