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Pain as an outcome measure
in various anesthesia
and analgesia techniques

OBJECTIVE To compare the effectiveness of the most commonly used
surgical anesthesia and post-operative analgesia techniques in Greek
hospitals in terms of patients’ reported subjective pain assessment,
measured via a visual analogue scale (VAS). METHOD A prospective,
open label, multicenter study in three major general hospitals in A-
thens. During a period of one calendar year ending on 25/12/1998
308 patients were studied. All patients were eligible for all anesthe-
sia techniques and participating anesthesiologists conducted their rou-
tine anesthesia and analgesia techniques. Effectiveness was measured
in terms of units of pain relief via a linear VAS. The clinical signifi-
cance of these scores was first tested, based on an expert opinion
of a 5% clinically meaningful difference. Next, the statistical signifi-
cance of the results was tested using one-way analysis of variance
tests. Sensitivity analysis was carried out with particular emphasis
on the extent of clinically meaningful difference. RESULTS Combined
general-epidural, combined spinal-epidural and epidural anesthesia
techniques seem to result in lower early post-operative pain levels.
In terms of lower achievable absolute pain levels, combined gener-
al-epidural technique was the most preferable technique with the
lowest pain levels at the first pain measurement immediately after
surgery. The superiority of the epidural technique was also shown in
the period of post-operative analgesia. The results revealed that the
absolute pain levels in the analgesia period of the patients with con-
tinuous epidural infusion were significantly lower than those with the
per os and intra-muscular technique. CONCLUSIONS Pain measurement
via a linear VAS is a reliable measure of pain which can be easily in-
corporated into routine pain management processes. Combined gen-
eral epidural and epidural alone surgical and post-operative analge-
sia techniques lead to lower absolute post-operative pain levels.
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Painis a devastating state and may have a significant
negative impact on the quality of life of patients. The pain
following surgery is frequently severe and it may be the
most unpleasant aspect of a hospital stay, and the reason
for remaining in hospital after surgery. Poorly treated pain
contributes to post-operative complications and psycho-
logical morbidity, and may lead to future problems with
persistent pain. Many studies have shown that post-op-
erative pain is generally poorly managed.? Up to 75% of

patients feel moderate or severe pain in the first 24 hours
after surgery; almost 90% can expect to feel a lot of pain
at some point in the first 7 days postoperatively.

For the clinician, the aim of post-operative pain relief
is to provide subjective comfort, to inhibit trauma in-
duced nociceptive impulses and to enhance restoration
of function by allowing the patient to breathe, cough and
move more easily.? Effective operative and post-operative
pain management may present the potential to reverse
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the adverse physiological effects of pain and to improve
the patient’s psychological condition. This may lead to
fewer postoperative complications, earlier recovery and
improved patient outcome.’

It is probable that a combination of pre-emptive anal-
gesia followed by multi-modal post-operative pain ther-
apy may lead to the best possible results in terms of ef-
ficacy but research is needed on the issues of side ef-
fects, post-operative outcomes, need for surveillance etc.
As the choice of available pharmacological treatments
and techniques is widening it is important to study the
efficacy of these techniques in terms of perception both
of the clinician and the patient.?

As the clinician seeks to achieve sufficient pain relief
for the patients in order to restore normal function it is
important to take patients’ subjective assessment of pain
into account. Subjective pain can be measured via ei-
ther simple methods such as rating or visual analogue
scales (VAS) or more refined instruments such as the Mc
Gill pain questionnaire (MPQ).* Visual analogue scales
are simple, easy to use and possess high discriminant va-
lidity. Their use in routine clinical practice can provide
useful insights into the efficacy of various pharmacolog-
ical treatments or anesthetic or analgesic techniques.

Nevertheless the issue of pain management both intra-
and postoperatively from the patients’ perspective has not
been studied adequately. This is particularly the case in
Greece where post-operative pain management process-
es are not in place in the majority of the public hospitals.
Moreover very few studies have been performed compar-
ing the effectiveness of anesthetic or analgesic techniques.

The purpose of this study was to assess the effective-
ness of the most commonly used anesthesia and anal-
gesia techniques in Greek hospitals under everyday clin-
ical practice conditions in terms of the patients’ subjec-
tive assessment of pain intensity.

MATERIAL AND METHOD

Patients

A multicenter, open label, prospective study was conducted
in the Anesthesiology Departments of three major hospitals in
the Metropolitan area of Athens, Greece (the Evangelismos Hos-
pital, the 251 Airforce General Hospital, and the Nikea District
Hospital) from January 1st 1998 until December 25th 1998. The
aim was to evaluate the level of pain relief of patients under-
going hip replacement. The study included a comparison be-
tween different techniques of regional anesthesia, such as
epidural, spinal and combined epidural and spinal, general
anesthesia combined general and epidural anesthesia. Differ-
ent post-operative analgesia techniques were also compared,
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specifically, intra-muscular combined with per os administration
and continuous epidural infusion. The study was not ran-
domised; rather it attempted to be a depiction of the current si-
tuation in the hospitals studied. For this reason all patients un-
dergoing hip arthroplasty surgical procedures in the participating
hospitals during the study calendar year were included.

Data were collected by trained investigators (nursing stu-
dents). Training lasting two months took place in one of the
three study hospitals before the beginning of the study follow-
ing which the investigators were randomly assigned to one of
the three hospitals. With the assistance of the staff doctors and
nurses, the investigators kept a detailed report of the data. The
sensitivity of the questionnaire and the reliability and accura-
cy of data collection were evaluated through an analysis of ten
completed questionnaires from each hospital. These question-
naires were not used in the final analysis of the data.

In all, 315 questionnaires were collected from which 308
were eligible for analysis. The remaining 7 questionnaires were
not included in the analysis due to missing data. Approximately
80% of participating patients were female and 20% male.

The inclusion criteria required that, firstly, all patients be el-
igible for administration of both general and regional anesth-
esia, and secondly, their American Society of Anesthesiologists
(ASA) status be I, II or III, according to the preoperative evalu-
ation by the investigators.

Techniques compared

Each anesthesiologist conducted his/her standard practice of
anesthesia, while the analgesia drug regimens were determined
by the standard practice of each individual hospital.

The distribution of techniques is depicted in table 1. It was
observed that the 251 Airforce General Hospital (Hospital 2)
performed mainly epidural anesthesia or some combination of
epidural anesthesia, whereas the Evangelismos Hospital (Hos-
pital 1) and Nikea District Hospital (Hospital 3) performed
spinal or general anesthesia (fig. 1). Patients’ consent for the
relevant technique was obtained in all cases.
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Figure 1. Type of anesthesia according to hospital.
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Table 1. Anesthesia and analgesia techniques used for patients undergoing total hip replacement.

Anesthesia techniques

Analgesia techniques

No of patients

Epidural Continuous epidural infusion 41
Spinal Intra-muscular and per os 141
Combined epidural-spinal Continuous epidural infusion 23
General Intra-muscular and per os 73
Combined general-epidural Continuous epidural infusion 30
Total 308

Two different practices of post-operative analgesia were com-
monly used: intra-muscular combined with per os, and con-
tinuous epidural infusion. The second method of post-operative
analgesia was the standard method of analgesia in Hospital 2,
whereas the first method was the standard practice of Hospitals
1 and 3.

Descriptive statistics depict the distribution of anesthetic tech-
nique according to sex (fig. 2), according to age (fig. 3) and
according to ASA status (fig. 4).

Outcome measures

The main effectiveness measure employed in the study was
the level of pain intensity experienced by patients. The patien-
ts’ pain levels were recorded by the use of a VAS which in-
volved the use of a 10 cm line similar to a thermometer, provid-
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Figure 3. Age according to anesthesia techniques.

ing a continuous scale of the degree of pain intensity. On the
one side of the VAS, the patient is asked to indicate the level
of pain, where the one end of the line indicates “no pain at
all” while the other end indicates “worst pain ever”. The re-
verse side of the scale is a line divided in millimetres for the
investigators’ reading. Pain scores recorded with the aid of the
VAS ranged between O (no pain at all) and 100 (worst pain
ever). The VAS instrument in this study measured absolute lev-
els of pain intensity and not relative (i.e. comparison of pain
levels with the previous pain measurement).

The VAS is considered to be one of the best methods avail-
able for the estimation of the intensity of pain.** Its main ad-
vantage has been claimed to be a high degree of sensitivity,
in other words, a discriminating capacity superior to that of
other scales, such as verbal and numerical rating scales.® Be-
cause of its subjective nature, pain is most effectively assessed
by means of self-reporting.’ Nevertheless it has been argued
that the VAS seems to involve a high rate of individual bias-
es, as the data are not the result of measurement procedures
and do not qualify as interval level scores.® The subjectivity
of the VAS scale may also rely on the fact that it yields a uni-
dimensional measure, usually estimates of pain intensity. Sev-
eral authors have argued in favor of a multidimensional
method for the measurement of pain, such as the MPQ.° How-
ever, being a verbal questionnaire, the MPQ requires trans-
lation and adaptation to other languages in order to be use-
ful outside English speaking countries, and it has not been
translated or validated in Greek. Also verbal multidimensional
questionnaires have not been tested in measuring pain in sur-
gical anesthesia and post-operative analgesia, for the com-
parison of which a unidimensional pain measure such as the
VAS can be sufficient. As a result, despite the above men-
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Figure 4. ASA status according to anesthesia techniques.
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tioned disadvantages, the VAS, one of the most frequently
used methods for the measurement of clinical pain,® was em-
ployed in this study.

With the aid of the VAS, patients’ assessments of their ab-
solute pain intensity levels were recorded at 2-3 hours after
the end of the surgical procedure and then twice daily (8 a.m.,
8 p.m.) over a period of 72 hours. Patients were asked to re-
port pain at rest (at the time of interview) as well as the worst
pain experienced within the time since the last interview. The
average pain level recorded in each interview (pain at rest
and worst experienced pain before the interview) was the
measure of pain intensity used for the comparison of the var-
ious techniques.

In addition, the analysis also took into account possible ad-
verse events that could occur during the 72-hour post-operative
period as additional outcome measures. These adverse events
included nausea, vomiting, severe hypotension, pulmonary em-
bolism or insufficiency, neurological complications, fever.

Analysis

The study was divided into two stages of analysis in order
to present the results in more detail. The first stage involved
analysis of the clinical significance of the measurements. The
second stage involved statistical analysis of the measurements
of the levels of pain relief. The statistical significance of the
results was tested using one-way analysis of variance tests at a
5% level of significance.

The two stages of analysis were carried out for three time
periods: the first period involved the first 4 hours after surgery.
The use of the first pain measurement is explained by the fact
that the patients’ first pain is closely related to the technique
of anesthesia used since this measurement takes place a few
hours after the operation, whereas the post-operative analge-
sia technique corresponds to all the remaining measurements.
The second and third periods of analysis involved the analge-
sia period. The second period included the second to fifth pain
measurements (48 hours), whereas the third period included
all the measurements in the span of 72 hours post-operative-
ly (second to eighth measurements). The choice of the second
period is explained by the fact that the analysis of measure-
ments up to 48 hours of post-operatively analgesia is the stan-
dard point of observation of Greek anesthesiologists. The third
time period, the total measurements during over 72 hours, in-
cludes all the measurements over the study.

Table 2. Adverse events during anesthesia and analgesia.
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RESULTS

Anesthesia and analgesia techniques

The local anesthetics used varied between the three
hospitals. In the Evangelismos Hospital (Hospital 1) xylo-
caine spinal 5% (2 mL) was used in approximately 82%
of the patients and bupivacaine spinal 0.5% (2-4 mL)
in 18% of the patients. In the 251 Airforce General Hos-
pital (Hospital 2) bupivacaine spinal 0.5% (2-3 mL) was
used in 29% of the patients and a mixture of xylocaine
2%, adrenaline with bupivacaine, 6-7 mL of each, for
epidural analgesia in 71% of the patients. Xylocaine
spinal 5% (2-3 mL) was used in 98% of the patients in
the Nikea District Hospital (Hospital 3).

The post-operative analgesic techniques also varied ac-
cording to the hospital. The post-operative analgesia tech-
nique used in Hospital 2 was mainly continuous infusion
of a mixture of local anesthetic and morphine via epidural
catheter, whereas per os and intra-muscular administered
analgesic drugs on patient demand was the main post-
operative analgesic method in Hospitals 1 and 3.

Adverse side-effects of anesthesia and post-operative
analgesia during the study period were found to be sig-
nificant, therefore, no further analysis on the adverse
events was considered in the study. The results are shown
in table 2.

Levels of pain relief

The results of the three periods of analysis are shown
diagrammatically in figures 5, 6, and 7 respectively. In
the first period, from a clinical point of view, all five
anesthesia techniques were found to present significant
differences from each other in pain level at a 5% level.
Statistical significance tests were performed and the
results of the P-values are shown in table 3.

In the first period of the analysis, differences between
all anesthesia techniques were statistically significant (P-
value <0.020), except for spinal versus general anesth-
esia (P-value=0.214) and epidural versus spinal-epidu-
ral (P-value=0.552).

Adverse events (%)

Anesthesia
techniques Nausea Vomiting Severe. Respirat.ory Paresis Pulmot.lary
hypotension depression embolism

Epidural 7.13 3.55 0.50 0.50 8.68 0
Spinal 10.15 7.23 0.70 2.35 2.95 0.10
Spinal-epidural 24.13 11.83 2.63 7.90 11.83 0.45
General 10.75 3.95 0.70 3.50 11.48 0
General-epidural 17.38 9.85 0 10.55 6.13
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Figure 5. Mean level of pain intensity at first pain measurement.
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Figure 6. Mean level of pain intensity at 2nd-5th measurements.

Similarly, clinical and statistical significance tests were
performed for the effectiveness measures of the second
and third periods, the mean VAS scores of the second
to fifth measurements and the mean VAS scores of the
second to eighth measurements. The two postoperative
analgesia techniques were found to be significantly dif-
ferent at a 5% clinically meaningful difference. The dif-
ference between the two analgesia techniques in the sec-
ond period of the analysis was found to be statistically
significant. In the third period, the two analgesia tech-

Table 3. Differences in pain level according to anesthesia techniques.
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Figure 7. Level of pain intensity at 2nd-8th measurements.

niques were not found to have a statistically significant
difference. All statistical tests were performed at a 95%
confidence interval (tabl. 4).

Sensitivity analysis was conducted on the 5% clinical-
ly meaningful difference concerning the VAS score
measurements. Instead of a 5% clinically meaningful
difference, a 10% difference was considered in order to
evaluate any changes in the interpretation of the differ-
ences in the levels of pain intensity in the anesthesia and
the analgesia periods. The first period of analysis, the
anesthesia period, was considered initially. The results
showed no difference in the 10% clinically meaningful
difference. Similar findings resulted in the examination
of the other two periods of analysis.

The statistical significance was tested of the results of
the three periods at a 10% level of significance. In the
first period, all the results remained the same as in the
5% level of significance analysis, except for the com-
parison between spinal and general anesthesia tech-
niques, which were found in this case to be statistically
different. In addition, in the second period of the analy-
sis a statistically significant difference between the two
analgesia techniques continued to exist. Differences in

Anesthesia techniques Epidural Spinal Combined spinal-epidural General Combined general-epidural

Epidural - 0.000 0.552 0.003 0.000

Spinal - 0.006 0.214 0.000

Combined spinal-epidural - 0.020 0.005

General - 0.000

Combined general-epidural -

Table 4. Differences in pain level according to analgesia techniques.

Analgesia techniques 2nd period 3rd period
(2nd-5th measurements) (2nd-8th measurements)

Continuous epidural infusion P-value=0.002 NS

Intra-muscular & per os
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Table 5. Mean levels of pain intensity according to anesthesia and analgesia techniques.

Anesthesia techniques

Mean level of pain intensity at 1st pain measurement

Epidural

Spinal

Combined spinal-epidural
General

Combined general-epidural

48.3
66.7
43.5
61.3
16.7

Analgesia techniques

Mean level of pain intensity
at 2nd-5th pain measurements

Mean level of pain intensity
at 2nd-5th pain measurements

39.8
48.8

Continuous epidural infusion
Intra-muscular & per os

37.2
41.6

the statistical significance in the two analgesia techniques
were found at the third period of analysis where the two
techniques were found to be statistically different at the
10% level and not statistically significant at the 5% lev-
el of significance.

DISCUSSION

Combined general-epidural, combined spinal-epidural
and epidural anesthesia techniques seem to result in
lower early post-operative pain levels. More specifically,
the VAS scores of the first pain measurement are at their
lowest after the use of the epidural techniques. In terms
of reduced pain, combined general-epidural technique
is the most preferable technique, giving the lowest pain
levels at the first pain measurement.

On the other hand, the results reveal high levels of
pain in both spinal anesthetic and in general anesthetic,
which can be attributed to two factors. First, the high lev-
els of pain might be due to the increased use of xylo-
caine as the main anesthetic in spinal and general anesth-
esia. Specifically, in Hospitals 1 and 3, where the cur-
rent practices are spinal and general anesthesia, Hospital
1 used xylocaine in approximately 82% of its patients
and Hospital 3 used xylocaine in 98% of the patients.
The length of action of xylocaine is in some cases short-
er than the actual length of the operation itself. Conse-
quently, some patients may already be in pain, even be-
fore they leave the operation room (fig. 8). A second ex-
planation for the increased levels of spinal and general
anesthesia and analgesia techniques lies in the analge-
sia treatment. The main post-operative analgesic method
used in Hospitals 1 and 3 is per os and intra-muscular-
ly administered drugs on patient demand. A significant
difference in the post-operative analgesia period is pre-
sented in Hospital 2 where a continuous administration
of a mixture of local anesthetic and morphine via epidural
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Figure 8. Time in surgery with spinal and general anesthesia.

catheter is used. From these factors, it can be conclud-
ed that continuous pain management of the patients
results in lower pain levels during the analgesia period.

The superiority of the epidural technique is also
demonstrated by the period of post-operative analgesia.
The pain levels of the patients in the analgesia period
with continuous epidural infusion were significantly lower
than the levels of pain with the per os and intra-mus-
cular technique.

It can be observed from the results that the level of
pain in the anesthesia and analgesia techniques decreases
through time. Even though the first pain measurement
reveals a very low level of pain, the second measurement
presents an increase in pain but still at a low level. After
this measurement, relatively constant slow decrease of
pain levels towards the last measurements is observed.
This pattern can be explained by the fact that the first
pain measurement is a result of the effect of both the
general and the epidural anesthetics. As the influence of
the general anesthesia decreases after the operation, the
continuous infusion of epidural anesthetic keeps the
patients in low levels of pain.
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The interpretation of the study posed several limi-
tations. First, the measurement of outcome with the use
of the VAS might have been biased. A common prob-
lem in anesthesia is to assess the effect of certain inter-
ventions on levels of pain.” “Pain is difficult to measure,
partly because it is usually accompanied by other sen-
sations, and partly because the reaction component af-
fects the judgment of the pain, regardless of the inten-
sity of the stimulus”.? The subjective nature of the VAS
might have biased the measurements and, as a conse-
quence, the results of the study.

A second limitation was that, although the study was
a depiction of the current practice in the three hospitals,
it was not randomised. Thus, biases may exist from the
non-randomisation of patients. Finally, despite the lev-
els of significance of the results, an important limitation
is the small number of patients assigned to each anesth-
esia and analgesia technique.

Subjective measurement of pain should be an im-
portant aspect of routine clinical practice. It was evident
in this study that on some occasions patients experienced
relatively high levels of pain especially immediately af-
ter surgery with spinal and general anesthesia techniques.
Furthermore, post-operative pain levels were also high
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in certain hospitals and especially in patients receiving
per os and intra-muscular analgesia regimes.

These findings highlight the need for the incorporation
of pain management processes in Greek hospitals. In
most cases, responsibility for post-operative pain man-
agement lay with the attending physician and nurses in
the orthopedic clinics, without no co-operation with the
anesthesiology department. In the hospital where post-
operative pain management was the responsibility of the
anesthesiologists, the patients reported pain levels were
significantly lower.

The use of the VAS showed that simple instruments
can provide useful insight regarding patients’ outcomes
and thus lead to improved clinical management. The
VAS scores effectively discriminated patients’ assessments
regarding different anesthetic and analgesic techniques
and clearly helped to underline areas for improvement.
More research is needed on the efficacy comparison of
various therapeutic agents and techniques regarding in-
tra and post-operative pain management especially in the
Greek context. Continuous medical education and ro-
bust evaluation of the newly introduced multi-modal
analgesia techniques may significantly improve patients’
outcomes as far as post-operative pain is concerned.
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2IKOIMOX ¥xkomndg tng PeNEING ival n oByKpIon TV oLXVOTEP®Y, HeTall twv ENANVIKOY voookopeimv, TeXvI-
KOV XEIPOLPYIKAG avaioOnoiag Kal PETEYXEIPNTIKAG avadynoiag og Mpog TNV LIOKEIUEVIKNA aflondynon sminé-
SV Mévov 1oV acBevadv, HeEIpoBuevng HEC® OMTIKNAG avanoyikig KAipakas. YAIKO-ME@OAOX Avoikrn, rnpo-
OMTIKA, MOAVKEVIPIKA UENETN Oe Tpia peydha yevikd vocokopeia towv ABnvav, omv omoia cvppereixav 308
aocBeveig, o1 onofol LIOBANONKAV O OAIKA 11 PHEPIKN apBpoNAACTIKA XEIPOLPYIKA enéuBaon kard tn Sidpkeia
gv6¢ npeponoyiakoy €rovg (1.1.98-25.12.98). ‘Ono1 o1 acBeveig ritav RAtdAANNO1 yid CNEG TIG TEXVIKEG XEl-
POLPYIKNG avalcOnoiag Kal PEIEYXEIpNTIKAG avadynoiag, eve o1 avaiobnolondyol-epevvni€g akonovOnoav
ovvrbn avaieOntikn kar avanyntrn pébodo tng KAIVIKNAG tovg. H anotedsopatikdinta petpriBnke oe enineda
LIOKEIPEVIKNAG EKTIUNONG TOL MGVOL AMG Tovg acbeveig, perpopevn pe onmKA avanoyikn KAfparka. EAgyxOnke
apxikd n KAIVIKA onpaviikémnta g 51a@opds anoteAecpankémniag v 81a@pdpmv TEXVIKOV avalcbnoiag kat
UETEYXEIPNTIKAG avadynoiag, pe épto 5% yia v avayv@dpion KAIVIKAG onpaviiking Siagopds. AkonolBwg, n
OTATIOTIKN onpavirsinta tng 81a@opdg anoteAsopankdmtag eNEyxOnKe Pe T Xprion TEXVIKOV avdnavong Sia-
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ropavong. AlevepyriOnke avdnvon svaicOnoiag, pe 181aitepn €ugacn orn 81aKBPAVON TOL KATGTEPOL EMINESOL
KAWIKG onpaviikig Siagopds. ATTIOTEAEXMATA H cuvSuvacpévn yeviki-emoknAnpidia, paxiaia-emorAnpidia
Kal emokAnpidia texviki avaicOnoiag odnyei os kartdtepa enineda névouv oro xpovikS Sidotnua apéows petd
v eyxXelpnukni enéuBaon. e 6povg anGALING LIMOKEIPEVIKAG EKTIUNONG TOL eMINESOL MGVOL, N GLVSLACUEVN
VEVIRN-eMmOoRANPiOia TeXVIKA avalicOnoiag napovciace ta rardrepa enineda névouv onv npdin pPErpnon perd
v eyxeipntiki enéuBaon. Kard tn Sidpkeia tng nepié8ov Xopriynong PETEYXEIPNTIKAG Avanynoiag, n MoKAN-
pibia teXVIKA mapovoiace tThv KANUIEPN AMOTENECUATIKATNTA, KAB®S 1a andnvra enineda névouv ntav onpavii-
Kd Xaunhdtepa yia tovg acbeveig nmov 6€xOnkav emokANpidia avandynoia pe ovvexn €yxvon, andé aviolg Nov
6€xBnkav evSouvikni i and tov oréparog pereyxeipniikn avanynoia. XYMIEPAXMATA H xprion piag onmkrig
avaNoyIKAg KAIHakag pérpnong g LIIOKEIPEVIKAG EKTIUNONG TOL VoL prnopel KAAAIoTa va evowpatwOel otnv
raOnpepivr KAIVIKA npaktkhi. O1 cLVSLACUEVEG TEXVIKEG XEIPOLPYIKNAG avaliobnoiag Kal n emorANpidla texvi-
KN PEIEYXEIPNTIKAG avanynoiag odnyolbv oe xaunndtepa andnvra enineda névouv 1omv acbsvdv Katd tn PeTey-
XEIPNTIKNA nepiodo.
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