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men with elevated presurgical
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Postsurgical pain is attenuated in men with elevated presurgical systolic blood pressure.
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Previous research has demonstrated that elevated resting blood
pressure is associated with a decreased perception of experimental
pain. To assess this relationship in the context of clinical pain, postsurgical pain ratings were obtained from 159 men recovering from
radical prostatectomy. Participants ranged in age from 46 to 75
years (Mean=61.9, SD=5.9), and on admission to the hospital had
mean systolic and diastolic blood pressures of 134.2/79.9 mmHg
(SD=19.2/10.2). Pain ratings were obtained at 24 h and 48 h postsurgery using the McGill Pain Questionnaire and Visual Analog
Scales administered at rest and after standardized movement
(VAS-M). Results of correlational analyses indicated that higher
preoperative resting systolic blood pressure was associated with
significantly lower VAS-M pain ratings at 24 h postsurgery and
significantly lower ratings on all pain measures at 48 h postsurgery. The relationships between blood pressure and pain ratings
were maintained even after controlling for individual differences
in age, length of surgery and postsurgical self-administration of
morphine. These results confirm and extend previous observations
of decreased pain in individuals with elevated blood pressure and
suggest that this effect persists despite access to morphine analgesia.

Diminution de la douleur postopératoire chez les hommes présentant une tension artérielle systolique élevée
en phase préopératoire
RÉSUMÉ :Des recherches ont déjà montré qu’une tension artérielle élevée au repos est associée à une diminution de la perception
de la douleur. Afin de vérifier ce lien dans un contexte de douleur
clinique, des chercheurs ont demandé à 159 hommes ayant subi
une prostatectomie radicale d’évaluer leur douleur en phase postopératoire. L’âge des patients variait entre 46 et 75 ans (moyenne :
61,9; écart type : 5,9) et leur tension artérielle systolique et diastolique moyenne au moment de l’admission à l’hôpital était de
134,2/79,9 mmHg (écart type : 19,2/10,2). L’évaluation de la douleur s’est faite 24 h et 48 h après l’opération, au repos et après l’exécution d’un mouvement normalisé (VAS-M), à l’aide du
questionnaire de McGill sur la douleur et d’une échelle analogique
visuelle. Les résultats de l’analyse corrélationnelle indiquent qu’une tension artérielle systolique élevée au repos en phase préopératoire est associée à une évaluation passablement plus faible de la
douleur sur l’échelle VAS-M 24 h après l’intervention et à une évaluation passablement plus faible de la douleur pour toutes les mesures de la douleur prises 48 h après l’opération. Le rapport entre la
tension artérielle et l’évaluation de la douleur s’est maintenu même
après correction pour l’âge, la durée de l’intervention et l’auto-administration de morphine en phase postopératoire. Les résultats
confirment et dépassent même les observations faites antérieurement sur la diminution de la douleur chez les patients présentant
une tension artérielle élevée et donnent à penser que l’effet persiste
malgré l’administration de morphine.
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or almost two decades, researchers have demonstrated a
reliable relationship between elevated resting blood pressure and increased experimental pain thresholds. In laboratory animal studies, elevated blood pressure levels have been

associated with increased nociceptive thresholds in hot-plate
(1-4), tail-flick (1,5) and flinch-jump (3) paradigms. In humans, hypertension is consistently associated with decreased
pain in response to electrical tooth pulp stimulation (6-9),
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TABLE 1
Mean and standard deviation of visual analog scales (VAS)
and McGill Pain Questionnaire (MPQ) pain ratings following
prostatectomy surgery
VAS
Rest

25

Time

tatectomy surgery for prostate cancer at the Toronto Hospital,
Toronto, Ontario, participated. Participants ranged in age
from 46 to 75 years (Mean = 61.9, SD=5.9), and had average
resting systolic and diastolic blood pressures of
134.2/79.9 mmHg (SD=19.2/10.2). Thirty-eight of the participants (24%) had a previous diagnosis of hypertension, and
37 were taking medication to control their blood pressure.
Prostatectomy surgery times ranged from 30 to 351 mins,
with a mean duration of 188.7 mins (SD=38.9).

MPQ
Movement

T-PRI

SD

Mean

SD

Mean

11.1* 10.5 1.4

5

24 h after
surgery

1.9*

1.7

5.3*

2.4

0

48 h after
surgery

1.4

1.9

4.3

2.4

7.7

SD

PPI

Mean

Mean

9.2 1.2

SD
0.9
1.2

95

cutaneous heat (10,11) and mechanical pinching of skin folds
(12). Studies of individuals with normal blood pressure also
indicate an inverse relationship between blood pressure levels and pain responses to electrocutaneous stimulation
(13,14), finger pressure (15,16), cold pressor applied to the
hand (17), heat applied to the arm (18) and tourniquet forearm ischemia (18).
In contrast, with the increasing evidence of an association
between high blood pressure and decreased experimental
pain, there is only limited and indirect evidence of this relationship in the context of clinical pain. For example, individuals with hypertension are more likely to experience
silent ischemia during exercise testing (19,20), suggesting
that high blood pressure may mask the symptom of chest
pain that often accompanies myocardial ischemia. Consistent with this finding, data from the Framingham Heart Study
indicate that individuals with hypertension are nearly twice
as likely to experience an unrecognized myocardial infarction as individuals with normal blood pressure (21). There is
also some evidence that individuals with elevated blood
pressure are less likely to report physical symptoms such as
headaches (22). Because pain is a primary motivator for
seeking medical attention, decreased pain perception among
individuals with elevated blood pressure can lead to delays in
seeking medical care that, as in the case of myocardial ischemia, may have serious health consequences.
In the present study, the relationship between resting
systolic blood pressure and postsurgical pain ratings in men
undergoing radical prostatectomy was examined. In addition
to allowing us to reassess the relationship between blood
pressure and pain in a clinical context, this design also
provided a unique opportunity to examine this relationship
in response to an invasive procedure that produced actual
tissue damage. Further, because patients were given access
to a patient-controlled analgesia (PCA) pump system during
recovery, postoperative self-administration of morphine
could also be used as an additional index of pain experience.
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RESULTS
Descriptive statistics of postsurgical pain and
medication use
Means and SDs of participant pain ratings at 24 h and 48 h
postsurgery are provided in Table 1. t tests for paired samples
indicated that participants reported significantly more pain at
24 versus 48 h on both VAS ratings, and on the MPQ and TPRI scales.
Correlation analyses of blood pressure and postsurgical
pain
Pearson correlational analyses were conducted to assess the
relationship between preoperative resting systolic blood
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PROCEDURE
Upon admission to the hospital, participant vital signs were
obtained by an admitting nurse and recorded in the patient
chart. Resting blood pressure values used in this study were
obtained during admission using a manual sphygmomanometer with the patient in a seated position.
One day before surgery, participants were familiarized
with the postoperative pain scales and were introduced to the
PCA pump and carefully instructed in its use. Following surgery, participants were transferred to the postanesthetic care
unit and were connected to a PCA pump (Abbott Life Care
Infuser, Chicago, Illinois). Every 10 mins, they were asked
whether they were in need of pain relief. An affirmative response was followed by a 2 mg intravenous bolus of morphine that was administered by a nurse. This procedure was
repeated until the participants were sufficiently alert to begin
using the pump on their own. The PCA pump was set to deliver a 1.5 to 2.0 mg intravenous bolus dose of morphine with
a lock-out time of 5 to 7 mins, a maximum dose of 30 mg in
any 4 h period and no continuous background infusion. This
regimen was continued for up to 72 h postsurgery, during
which time no other analgesics were administered. Morphine
usage (in mg) was calculated for each 24 h after surgery by
using hard copy records.
Postoperative pain was assessed at 24 h and 48 h using a
visual analog scale (VAS) with anchors of 0 (no pain) and 10
(worst possible pain). VAS ratings were obtained at rest and
after a standardized movement that included sitting up from
the lying position and performing two maximal inspirations
using an incentive spirometer. Pain ratings were then obtained using the McGill Pain Questionnaire (MPQ) (23).
Analyses of MPQ scores were conducted using the Present
Pain Intensity and Total Pain Rating Index (T-PRI) scales.

*A significantly higher value at 24 h versus 48 h postsurgery (P<0.05). PPI
Present Pain Intensity scale; T-PRI Total Pain Rating Index
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PATIENTS AND METHODS
Approval to carry out the study was obtained from the Toronto
Hospital Committee for Research on Human Subjects. All patients gave their written informed consent to participate.
One hundred and fifty-nine men undergoing radical pros-

0

100

95

75

25

5

0

Pain Res Manage Vol 4 No 2 Summer 1999

101
2

G:\PAIN\1999\4#2\France\France.vp
Fri Jul 30 11:08:42 1999

Color profile: EMBASSY.CCM - Tektronix 540
Composite Default screen

France and Katz
100

95

75

100

TABLE 2
Correlations between resting systolic blood pressure and
visual analog scale (VAS), and McGill Pain Questionnaire
(MPQ) pain ratings following prostatectomy surgery
VAS

25

5

0

Time

Rest

24 h after
surgery

–0.02

48 h after
surgery

–0.19*

TABLE 3
Partial correlations between resting systolic blood pressure,
visual analog scale (VAS) and McGill Pain Questionnaire
(MPQ) pain ratings following prostatectomy surgery,
controlling for patient-controlled analgesia dose on each day

MPQ

Movement
–0.15*
–0.17*

T-PRI
–0.02
–0.16*

VAS

PPI
–0.03
–0.24*

*P<0.05, one-tailed. PPI Present Pain Intensity scale; T-PRI Total Pain Rating
Index
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24 h after
surgery

–0.00

48 h after
surgery

–0.18*

Movement

MPQ
25

T-PRI

PPI

–0.14*

–0.01

0.05

5

–0.16*

–0.15*

–0.23*

0

those typically reported for acute laboratory pain (17,25-27),
suggesting that a restricted range of pain ratings may account
for the more modest correlations observed between blood
pressure and postsurgical pain. Differences in the subjective
experience of postoperative versus acute laboratory pain may
also affect the observed blood pressure and pain relationship
because prostatectomy is likely to elicit a greater range
and/or intensity of cognitive and emotional reactions that can
contribute to variability in pain ratings. In any case, an important implication of the present finding is that hypoalgesia in
individuals with high blood pressure extends beyond controlled laboratory environments; therefore, hypoalgesia may
have consequences in the everyday lives of people with hypertension.
Naloxone has been shown to reverse hypoalgesia in hypertensive rats (1,3,5), suggesting that decreased pain in hypertensive patients is mediated by enhanced endogenous
opiate activity. There is also some evidence that hypertensive
humans exhibit enhanced endogenous opiate activity
(11,28). The presence of elevated endogenous opiate levels
among those with high blood pressure may be associated
with a decreased need for exogenous opiates (eg, PCA) during recovery from surgery. Alternatively, tonic exposure to
elevated endogenous opiate levels may lead to tolerance to
their pain-reducing effects. Combined with the fact that morphine administration may suppress endogenous opiate release, it is also reasonable to hypothesize that individuals
with high blood pressure may require higher PCA doses. In
contrast with each of these hypotheses, the results of the present study indicate that there was no significant relationship
between resting systolic blood pressure levels and PCA use,
and that pain was inversely related to blood pressure even after controlling for PCA dose. These findings are in agreement
with recent evidence that decreased pain perception in hypertensive humans may be mediated, at least in part, by nonopiate mechanisms (24). For example, it has been proposed that
hypertensive patients exhibit enhanced activation of central
pain modulation (12,29), an effect that may or may not involve endogenous opiates.
Although the present findings provide important information concerning the relationship between blood pressure and
clinical pain, there are several limitations. First, because our
sample was restricted to men undergoing prostatectomy, our

Partial correlations controlling for PCA, age and
duration of surgery
Because pain ratings were positively correlated with PCA
self-administration at both 24 h and 48 h postsurgery (r=0.07
to 0.22), the correlations between preoperative blood pressure and pain ratings were recalculated as partial correlations
controlling PCA dose on each day. As can be seen in Table 3,
these analyses yielded similar r values and identical significance levels as those obtained without controlling for PCA
dose, indicating that blood pressure was inversely related to
pain regardless of the level of morphine that was selfadministered. Similar partial correlations controlling for participant age and duration of surgery also failed to alter significantly the observed inverse relationship between resting
systolic blood pressure and postsurgical pain.
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Rest

75

*P<0.05, one-tailed. PPI Present Pain Intensity scale; T-PRI Total Pain Rating
Index

pressure levels and pain ratings at 24 h and 48 h postsurgery.
Given the hypothesized inverse relationship between blood
pressure and pain, statistical significance was set at a =0.05
for a one-tailed test. As can be seen in Table 2, at 24 h postsurgery there was a significant inverse relationship between
preoperative resting systolic blood pressure and VAS pain
ratings following movement. At 48 h postsurgery, higher
systolic blood pressure was associated with significantly
lower ratings on all pain measures. Similar results were obtained when the correlational analyses were restricted to participants who were not taking antihypertensive medication.
Despite the observed relationship between blood pressure
and subjective pain, preoperative systolic blood pressure was
not significantly related to PCA dose at either 24 h postsurgery (r=–0.09) or 48 h postsurgery (r=–0.06).
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DISCUSSION
In agreement with previous laboratory pain studies, the results of the present investigation indicate that resting systolic
blood pressure is inversely related to postsurgical pain ratings in men recovering from radical prostatectomy. Although the correlation coefficients observed in this study are
more modest than those reported for experimental pain stimuli such as cold pressor (15,17), thermal pain (10) and mechanical stimulation (12,24), these differences may be
related to the fact that postsurgical pain was reduced by morphine. Specifically, postsurgical pain ratings were lower than
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pressure measurement, it is perhaps even more impressive
that we were able to replicate the blood pressure and pain relationship previously observed under controlled laboratory
conditions. Nonetheless, future studies are required to replicate and extend our findings using more diverse samples of
participants, repeated assessments of resting blood pressure
and a greater range of naturally occurring noxious events.

findings may not generalize to clinical pain in women. Despite existing evidence of an inverse relationship between
resting systolic blood pressure and experimental pain in
women (14,30), additional research is required to assess this
phenomenon outside of the laboratory. A second limitation is
that we did not assess past experience with surgical pain;
therefore, we could not evaluate this individual difference
variable as a potential contributor to pain ratings during recovery from prostatectomy. Finally, preoperative resting
blood pressure values were obtained from patient records
collected at the time of admission to the hospital. As a result,
our measure of systolic blood pressure is limited in that it was
based on a single reading, it was obtained using a manual
sphygmomanometer and it was collected at a time when patients may have been experiencing anticipatory anxiety.
Given these potential limits on the reliability of the blood
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