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Purpose: To determine patients' knowledge and attitudes towards patient-controlled analgesia (PCA) costs 
through the use of our acute pain service quality assurance (QA) programme. 
Methods :  Quality Assurance questionnaires were distributed to all patients receiving PCA opio~ds for > 12 hr. 
Patients were asked to note the presence of side effects (nausea/vomiting, pruritus, urinary retention), to indicate 
their satisfaction with regard to their pain relief, follow-up assessments, treatment of side effects, and to recall the 
previous method of pain relief and their satisfaction with it. Patients were also asked to estimate the total cost of 
PCA (0-$50, $50-100, $100-200, >$200), and what amount if any they would be willing to pay (0-$50, 
$50-100, $100-200, >$200). Results obtained over a recent four month period were reviewed, 
Results: One hundred and thirty-three quesbonnaires were distributed and 103 (77%) were returned. The 
percentage of patients rating their satisfaction as very good or excellent was 86% for pain relief. 96% for follow- 
up, 71% for side effect treatment, but only 43% for their previous surgical pain relief (P <0.001 ). The distribu- 
tion of cost estimates was 10% $50-100, 37% $100-200 and 53% >$200 with 60% willing to pay a portion 
of this cost. Those willing to pay were more likely to have had very good or excellent pain relief (94% vs 71%, 
P <0.05) and treatment of side effects (71% vs 48%, P <0.05) than those not willing to pay. 
Conc lus ions:  Patients continue to be highly satisfied with PCA therapy and are aware of the costs involved. A 
majority of patients were willing to pay to obtain this service if necessary. Patients who had poorer pain relief and 
less efficacious treatment of their side effects were less willing to pay. 

Ob jec t i f  : Pr&iser les connaissances et les attitudes du patient ~ I'Egard des coOts de I'auto-analgEsie (PCA) 
procurEe par un service de gestion de la douleur aiguE en fonctton du programme d'assurance-qualitE. 
M & h o d e s  : Des questionnaires pertinents ~ I'assurance-qualitE ont EtE distribu& ~ tousles patients recevant un 
morphinique en PCA pour plus de 12 h. Les patients devaient y noter I'existence d'effets secondaires (nausEes, 
vomissements, prurit, retention urinaire), le degre de satisfaction quant au soulagement, au suivi, au traitement 
des effets secondaires et comparer la mEthode ant&ieure de traitement de la douleur et le degre de satisfaction 
obtenu avec celle-ci. On leur demandait aussi d'Evaluer le coot total de la PCA (0-505, 50-1005, 100-2005, 
>2005) et le montant qu'ils seraient prCts ~ payer (0-505, 50-1005, 100--2005, >2005) Eventuellement pour 
ce service. Cette &ude visait une penode rEcente de quatre mois. 
R ~ s u l t a t s  : Cent trente-trois questionnaires ont EtE distribu& dont 103 (77%) sont revenus complEtEs. Le 
pourcentage de patients dont le degrE de satisfaction Etait jug~ de t r&  grand ~ excellent Etait de 86% pour le 
soulagement de la douleur, 96% pour le suivi, 71% pour le traitement des effets secondaires, mais seulement 
43% pour la mEthode utilisEe pour soulager la douleur dans le passe (P <0,001). La distribution de I'appr&ia- 
tion du coot Etait de 10%,50-1005, 37%,100-200 et 53%, 2005 et plus. Le degrE de soulagement de la 
douleur de t r& bon ~ excellent (94% vs 71%, P <0,05) et le traitement des effets secondaires (71% vs 48%, 
P <0,05) d&erminaient ceux qui Etaient les plus susceptibles d'accepter de payer. 
Conc lus ions  : Les patients continuent d'~.tre t r&  satisfaits de la PCA et en connaissent le prix. Si n&essaire, la 
majoritE d'entre sont pr&s ~ en dEfrayer les cofits. Les patients dont le soulagement de la douleur et le traite- 
ment des effets secondaires avaient Ere jugEs moins efficaces &aient les moins disposes ~ payer. 
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T 
HE last decade has seen the widespread 
development of  acute pain services in 
Canada, I United States, 2 and Europe 3 
which use patient-controlled analgesia 

(PCA) as their primary modality. This has occurred 
because of  the continued deficiency of the pro re nato 
(prn) method of prescribing, 4 and lack of nursing 
knowledge of  pain management principles, s combined 
with the fact that a majority of  hospital patients still 
cite pain after surgery as their primary fear. 2 Initially 
touted as being able to decrease opioid usage and 
decrease hospital stay, further studies have shown that 
PCA leads to increased patient satisfaction and greater 
analgesic efficacy when compared with im injections. 6 

More recently, many treatment modalities are either 
currently undergoing cost-effectiveness analyses or 
being suggested to do so. 7 Early studies have suggested 
that PCA is more cost-effective than either im or 
epidural analgesia, s-l~ Patients, however, are not 
involved with this process. Our acute pain service main- 
tains a quality assurance (QA) programme to evaluate 
care by the use of questionnaires. We recently modified 
our questionnaire to determine our patients' knowl- 
edge and attitudes towards PCA costs and report our 
findings here. 

Methods 
Patients receiving PCA therapy at our institution have 
the process initiated by the attending anaesthetist and 
treatment is started in the post-anaesthesia care unit 
(PACU). Our PCA therapy usually consists of 1-2 mg 
morphine, though occasionally 10-20 lag fentanyl or 
10-20 mg demerol is used when side effects to morphine 
are known or encountered. All the above are used with 
lockout intervals of 5-10 min. Basal infusions are not 
routinely utilized. The cost of this service has been esti- 
mated at approximately $150/patient (see Appendix). 

Quality assurance questionnaires were distributed 
to all patients receiving PCA opioids for >12 hr. 
Patients were asked to note the presence (yes/no) of  
side effects (nausea/vomiting, pruritus, urinary reten- 
tion), to indicate their satisfaction (excellent, very 
good, good, fair, poor, don't know) with regards to 
their PCA pain relief, its convenience and applicabili- 
ty, follow-up care received, treatment of  side effects, 
and satisfaction with any previous surgical pain relief 
they had received. They were also asked to comment 
(strongly agree, somewhat agree, somewhat disagree, 
strongly disagree) on whether they would request this 
therapy in the future, whether they were satisfied over- 
all, and whether they would recommend PCA use to 
others. Patients were also asked to estimate the total 
cost of  PCA (0-$50, $50-100, $100-200, >$200), 

whether, if necessary, they would pay for this service, 
and if so, what amount they would be willing to pay 
(0-$50, $50-100, $100-200, >$200). 

Following institutional review board approval we 
reviewed the results obtained over a four month period 
(July-October, 1995). Chi-square analysis was used to 
compare responses, P <0.05 was considered significant. 

Results 
One hundred and thirty-three QA questionnaires were 
distributed mad 103 (77%) were returned. More than 
85% of respondents rated their satisfaction as excellent 
or very good for pain relief, convenience, applicability, 
and pain service follow-up. Satisfaction with PCA pain 
relief was higher on this occasion than the pain relief 
obtained from previous surgery (P <0.001). More than 
90% of responders said that they would request PCA 
again in the future and furthermore would recommend 
its use to others (Table I). 

Patient cost estimates are shown in Figure 1. 
Ninety percent of patients either correctly or overesti- 
mated the cost of  this service (Figure 1). Sixty percent 
of patients (52/87)  were willing to pay a portion of 

TABLE I Values are percent, *P <0.001, pain relief vs previous 
relief 

Questionnaire Responses 

Excellent Very Good Good Fair Poor 
pain reliet). * 46 41 11 2 1 
convenience? 56 39 2 2 1 
applicability? 60 30 4 1 2 
follow-up? 74 22 3 1 0 
side effect relief?. 26 36 12 1 3 
previous pain relief?. 18 25 30 20 1 

strongly somewhat somewhat strongly 
agree agree disagree disagree 

future request? 81 12 1 5 
satisfied? 90 9 1 0 
recommend PCA? 85 11 1 3 

F I G U R E  1 Responses to both cost estimate and willingness to 
pay questions. Values are %. 
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TABLE II Values are number of patients responding (%) 

Payment Comparison 

Pay Won't Pay 
nausea/vomiting 23(44) 16(46) 
pruritus 20(38) 18(51) 
urinary retention 12(23) 8(23) 
excellent or very good 

pain relief 49(94) 24(71)* 
cxcellcnt or very good 

side effect treatment 34(71) 16(48)" 
excellent or very good 

previous pain relief 14(34) 13(43) 

*P <0.05 Pay vs Won't Pay. 

this cost (Figure 1). Seventy-eight percent of  those 
willing to pay, would pay at least half o f  the cost. 
Those willing to pay were more likely to have had 
excellent or very good pain relief (94% vs 71%, 
P <0.05) and better treatment of  their side effects 
(71% vs 48%, P <0.05) (Table II). 

Discussion 
The initial portion of  our survey supports earlier stud- 
ies which noted patients' subjectively better pain relief 
and high degree of  satisfaction with PCA when it was 
compared with traditional im injections. 6 This is most 
likely due to prn pain administration still being used 
insufficiently, 4 combined with continued nurse defi- 
ciencies in kaaowledge of  pain management principles, s 
It is no surprise that a majority of  hospital patients 
continue to cite pain after surgery as their primary 
fear. 2 Patient-controlled analgesia addresses this prob- 
lem because it allows patients independent control of  
their pain, ll,I2 and has, therefore, become a major 
component of  acute 10ain services in Canada, 1 the 
United States, 2 and Europe? 

Our study reveals that patients are well aware of  the 
costs involved with PCA therapy. Also, with this 
knowledge a majority of  these patients, if necessary, 
are willing to pay a considerable portion of  these costs 
to obtain this service. That patients would be willing 
to support this service is not  surprising in view of  the 
high degree of  satisfaction with PCA as noted above. 
This is important in view of  the recent call to demon- 
strate cost-effectiveness in anaesthesia7 Though early 
studies suggested that PCA was more cost-effective 
than either ira, 9,1~ or epidural analgesia, s they were 
not conclusive. In these studies however, patients' 
views were not included in the analyses. Due to the 
diminishing funding of  Canadian health care, we felt 
that they should be consulted regarding a service 
some consider a luxury. 

As the questionnaire was part of  a quality assurance 
project, one of  the goals was also to improve our pain 
service. We found that patients who received less effi- 
cacious treatment of  their PCA related side effects 
were less likely to be willing to pay for the service. 
Based on this finding, we added to our preprinted 
medication order sheets specific prescriptions for the 
treatment of  nausea and vomiting, and pruritus. We 
plan a follow-up study to determine if any changes in 
patient attitudes have occurred based on these new 
procedures. 

In summary, we reconfirmed patients' high degree 
of  satisfaction with PCA. We also documented 
patients' knowledge of  the cost of  delivering dais ser- 
vice as well as the  fact tha t  a major i ty  o f  pat ients  wou ld  

be willing to pay a considerable portion of  this cost, if 
necessary. 
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Appendix  
The cost o f  PCA per patient was calculated by adding 
the costs of  physician, nurse, equipment and pharma- 
cy. Our total cost estimate was $85.50 + $50.00 + 
$8.00 + $10.00, or about  $150 per patient. 

Physician cost was based on the following: patients 
are seen twice daily, billed a visit fee of  $17.10 and the 
average duration o f  therapy is 2.5 days. Therefore, 
physician cost -- 2.5 x 2 x 17.10 = $85.50. The nurs- 
ing cost was estimated by dividing our nurse salary 
($55,000) by the number of  patients per year (1,100) 
resulting in $50 per patient. The equipment (PCA 
machines) cost per patient was estimated by taking the 
total purchase price of  22 machines ($88,000), assum- 
ing a ten year longevity ($8,800 per year) and then 
dividing $8,800 by the number of  patients (1,100); 
equating to $8 per patient per year. The pharmacy 
uses a syringe batch filler to prepare 100 syringes at a 
time. The pharmacist estimated the total drug cost 
(including salaries), at $2.25 per syringe. As patients 
approximately use 2 mg-hr -1, over 2.5 days (60 hr) 
this would amount to 120 rag, and thus three syringes 
are required totalling $6.75 per patient. Adding con- 
nector tubing costs of  approximately $3.00, makes a 
total drug cost of  $10.00 per patient. 


