—

2

w

108

7
8
9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

American

Societ ‘

RESEARCH “ . ; o ’ )
Available online at www.jpain.org and www.sciencedirect.com
' EDUCATION %
TREATMENT " o &
ADVOCACY ELSEVIER

Predictors of Acute Postsurgical Pain and Anxiety Following
Primary Total Hip and Knee Arthroplasty

|Patricia R. Pintq,* ¥ Teresa McIntyrg,® Ramén Ferrerg, | Armando Almeidg, *!

and,Vera Aratjo-Soareg™¥

*Life and Health Sciences Research Institute (ICVS), School of Health Sciences, University of Minho, Braga, Portugal.

ICVS/3B’s — PT Government Associate Laboratory, Braga/Guimaraes, Portugal.
iHealth Psychology Group, Newcastle University, Newcastle, United Kingdom.

$Texas Institute for Measurement, Evaluation and Statistics (TIMES) and Department of Psychology, University of

Houston, Houston, Texas.
llalto Ave Hospital Center, Orthopedics Unit, Guimaraes, Portugal.
Yinstitute of Health and Society, Faculty of Medical Sciences, Newcastle University, UK.

Abstract: This study aims to examine the joint role of demographic, clinical, and psychological
variables as predictors of acute postsurgical pain and anxiety in patients undergoing total knee
arthroplasty (TKA) and total hip arthroplasty (THA). A consecutive sample of 124 patients was
assessed 24 hours before (T1) and 48 hours after (T2) surgery. Demographic, clinical, and psycholog-
ical factors were assessed at T1 and several postsurgical pain issues, anxiety, and analgesic consump-
tion were evaluated at T2. Hierarchical linear regression analyses were performed to identify
predictors of acute pain and anxiety following surgery. In the final multivariate model, presurgical
optimism emerged as the main significant predictor of postsurgical pain intensity. Presurgical
optimism also had a significant role in the prediction of postsurgical anxiety, together with presurgi-
cal anxiety level and emotional representation of the condition leading to surgery (osteoarthritis). A
significant positive correlation between postsurgical anxiety and acute pain was also confirmed. The
present study enhances our understanding of predictors of acute pain and anxiety following TKA and
THA by showing the relevance of psychological factors, over and above other potential clinical
predictors. These findings could be used to develop targeted interventions aimed at acute postsurgi-
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cal pain and anxiety management, following major joint arthroplasties.

Perspective: This article reveals the significant influence of psychological factors on the prediction
of acute pain and anxiety 48 hours after primary total hip and knee arthroplasty. These results could
prove useful for the design of interventions aimed at postsurgical pain and anxiety management.

© 2013 by the American Pain Society

Key words: Total knee arthroplasty, total hip arthroplasty, acute postsurgical pain, postsurgical anxiety,

psychological predictors.

rthroplasties, specifically total knee arthroplasty
(TKA) and total hip arthroplasty (THA) are among

the most commonly performed surgeries world-

Received July 17, 2012; Revised December 15, 2012; Accepted December
31, 2012.

This work was supported by a Project grant (PTDC/SAU-NEU/108557/2008)
and by a PhD grant (SFRH/BD/36368/2007) from the Portuguese Founda-
tion of Science and Technology, COMPETE and FEDER.

We declare that none of the authors have any financial or other relation-
ships that might lead to conflict of interest.

Address reprint requests to Vera Araujo-Soares, PhD, Institute of Health &
Society, Faculty of Medical Sciences, Newcastle University, Baddiley-Clark
Building, Richardson Road, NE2 4AX, Newcastle, UK. E-mail: vera.
araujo-soares@ncl.ac.uk

1526-5900/$36.00

© 2013 by the American Pain Society

http://dx.doi.org/10.1016/j.jpain.2012.12.020

wide.>>33:58.1095 \yjith the aging population, a significant
rise in the prevalence of knee and hip osteoarthritis is
expected and consequently an increase in the number
of surgical interventions such as TKA and THA, aimed
at reducing pain and disability, improving functional
status, and fostering quality of life.>4"1%
Arthroplasties are categorized as major surgeries and
thus the occurrence of pain after surgery is expected,
to some degree. Indeed, acute pain is the most
common, anticipated, and predicted problem after
surgery,*'° being defined as an expected physiological
response to a noxious chemical, thermal, or mechanical
stimulus associated with surgery, trauma, or acute
iliness.”™ Despite its predictability, it is important to
implement protocols for improving postsurgical pain
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control and management. High levels of pain after
surgery may have deleterious effects on individuals,
both at physiological and psychological domains,?"2¢
hindering short- and long-term recovery, increasing
length of stay, delaying ambulation and functional resto-
ration,®®> and being also a key risk factor for the
development of chronic postsurgical pain.”>%%1%7
Nevertheless, even with the most recent advances in
research and the establishment of new guidelines and
standards for treatment, postsurgical pain continues to
be undermanaged.'®’

Several studies have shown that emotional distress,
such as presurgical anxiety, and cognitive factors, such
as pain catastrophizing, are positively correlated
with postsurgical pain.'*7° A systematic review of
predictors of postsurgical pain** suggested that preexist-
ing presurgical pain, anxiety, age, and type of surgery are
the 4 most significant predictive factors for postsurgical
pain intensity. Other potentially important but
understudied determinants of acute postsurgical pain
are patients’ illness perceptions. The Common-Sense
Self-Regulation Model®> suggests that in the context of
an illness, individuals develop cognitive and emotional
representations of their illness,**>*7® which have
been shown to explain outcomes in a wide range
of medical conditions and in response to different
treatments.**®7:78 past studies using this theoretical
perspective focused on functional activity, postsurgical
adjustment, or surgical recovery, rather than on their
relationship with pain outcomes.>”-6%72

Dispositional optimism, a generalized expectation that
good things will happen,®® has been identified as a signif-
icant predictor of positive outcomesin avariety of health-
and disease-related conditions.>>"838%91 However, the
role of optimism in postsurgical acute and chronic pain
has received less attention,’® although there is some
evidence of the association between optimism and
surgical pain during the early recovery period.>®

After surgery, pain and anxiety have been reported as
being interwoven.®’ Anxiety is thought to have an
intensifying effect on pain experience, although it
remains difficult to establish whether pain causes anxiety
or whether anxiety leads to increased pain. Moreover,
anxiety also has negative consequences on recovery
from surgery, with some studies supporting an inverse
relationship between anxiety and wound healing.?**>4

Few studies® have examined the impact of psycholog-
ical factors on acute postsurgical pain after specific

(Q2] procedures such as TKR and THR. They tended to focus

on demographic and clinical data®®’" and on long-term

outcomes, such as chronic pain or functional
status.2°6191 |n addition, postsurgical anxiety in the
acute period after major joint arthroplasties has been
targeted in only a few surgical studies, being
underexplored.”®7# Since postsurgical pain and anxiety
seem to be associated and influence recovery,'*®' the
aims of this study were 2-fold: to examine the indepen-
dent and joint contribution of demographic, clinical
and psychological variables as predictors of acute
postsurgical pain intensity and postsurgical anxiety, in
patients undergoing TKA and THA.

HEEE Q1]

Methods

This study was conducted in a central hospital in
northern Portugal. Ethical approval was granted by the
Hospital Research Ethics Committee and all participants
were informed about the study and then read and
signed the written informed consent.

Participants and Procedures

This was a prospective cohort study with time 1 (T1)
and time 2 (T2) assessments performed between March
2009 and December 2010. A consecutive sample of 130
patients with osteoarthritis (see Fig 1) was enrolled (all
invited participants accepted). Inclusion criteria were:
18to 80 years old (although none were less than 40 years
old); being able to understand written information
(informed consent); being without psychiatric or
neurologic pathology (eg, psychosis, dementia); and
undergoing THA and TKA for diagnosis of coxarthrosis
and gonarthrosis only (osteoarthrosis). Arthroplasties
that were performed because of fall fractures were
excluded, as well as hemiarthroplasties, revision, and
emergency arthroplasties.

Patients were initially assessed 24 hours before (T1)
and 48 hours after (T2) surgery, at the Hospital. Follow-
up assessments were performed 4 to 6 months during
the follow-up consultations. From T1 to T2 measurement
points, 6 patients were withdrawn due to: canceled
surgery (n = 3), repeated surgery/reoperation (n = 2),
and ASA status IV along with occurrence of postsurgical
delirium (n = 1). The final sample included the remaining
124 patients (loss to follow-up from T1 to T2 was 4.62%)
of which 60 underwent primary TKA and 64 primary THA.

Measures

Prior to the study, all instruments and study procedures
were piloted in a sample of 12 patients for evaluation of
their acceptability, feasibility, and comprehensibility.
Those patients underwent major joint arthroplasty
(6 THA and 6 TKA) at the same hospital in which the
present study was conducted, and presented similar
sociodemographic and clinical characteristics to the
study sample. In addition, another pilot study was
conducted with 20 women in the context of a study
performed by our team, in the same hospital, but with
hysterectomy patients.”2"

Presurgical Assessment-Predictive
Measures

Upon hospital admission, 24 hours before surgery (T1), the
following baseline questionnaires were administered, in
a face-to-face interview by a trained psychologist.

Socio-Demographic Questionnaire
It included questions on age, education, residence,
marital status, professional status, household and parity.

Clinical Data Questionnaire

It included questions about previous presurgical pain,
its onset, duration and frequency, pain due to other
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[ Enrolment ]

Screened (N=172)

Excluded (n=42)

+ Above 80 years (n=15)
+ Unable to understand written

A\ 4

information, such as informed consent -
analphabets (n=15)

+ Psychiatric disorder (n=3)

+ Neurologic pathology (n=9).

T

(N=130)

24 Hours before surgery,
complete assessment

Excluded (n= 6) due to:

+ Canceled surgery (n=3)

v

+ Repeated surgery / reoperation (n=2)
+ ASA status IV + post-surgical delirium
(n=1)

T2

48 Hours after surgery,
complete assessment
(N=124)

Figure 1. Flowchart of TKA and THA Patients.'

causes, pain in other joints (specifically in knees and
hips), back pain, disease onset, previous surgeries,
height, weight, BMI (body mass index) comorbidities,
as well as the use of psychotropic drugs.

Comorbidities. The existence of presurgical comorbid
conditions that could affect TKA and THA surgical out-
comes was ascertained by patient interview or extracted
from the medical chart. The Deyo—Charlson index®® was
used, given that it is a common widely used comorbidity
measure,*""®" consisting of a weighted scale of 17
comorbidities, such as hypertension, cardiac, pulmonary,
renal and hepatic disease, diabetes mellitus, cancer, etc.
The total number of comorbid health conditions was
summed in order to yield a total score. The weighting of
severity was not used in our study, but only the
summative score related to the total number of
comorbid conditions, as already performed elsewhere.*®

Brief Pain Inventory-Short Form (BPI-SF)*?

The BPI-SF measured pain intensity on an 11-point
numerical rating scale (from 0 or “no pain” to 10 or
“worst pain imaginable”), intake of pain analgesics,
perception of analgesics relief, pain interference in daily
activities (general activity, mood, walking, work,
interpersonal relations, sleep, and enjoyment of life)
and pain location. In this study, the internal consistency
reliability?” (see Statistical Analyses) for the pain interfer-
ence subscale scores was high (a = .87).

Hospital
(HADS)"%°
The HADS is comprised of 2, 7-item subscales

measuring anxiety (HADS-A) and depression (HADS-D)
symptomatology among patients in nonpsychiatric

Anxiety and Depression Scale

hospital settings. Item response format is a Likert-type
scale ranging from 0 to 3. Subscale scores vary between
0 and 21. Higher scores represent higher levels of anxiety
and depression. In the current sample, internal
consistency reliability?” was adequate for both anxiety
(T1: & =.79, and T2: o. = .83) and depression (T1: a. = .73).

Revised lliness Perception Questionnaire (IPQ-R)®®

It assesses patient beliefs about the underlying
condition that leads to surgery. A psychometrically short
version® was used with 7 subscales composed by 3 items
each and analyzing distinct dimensions of illness percep-
tions: “timeline acute/chronic” (o = .97; eg, "My illness
will last for a long time”); “timeline cyclical” (o = .56;
eg, "My symptoms come and go in cycles”); “conse-
quences” (o = .46; eg, “The disease underlying surgery
has major consequences on my life”); “personal control”
(o = .80; eg, “I have the power to influence my illness”);
“treatment control” (o = .87; eg, “Surgery can control
my illness”); “illness coherence” (o = .87; eg, “My illness
is a mystery for me"”); “"emotional representation”
(a=.90; eg, “When | think about my illness | get upset”).
To generate the total scale score, the sum of the item
scores was divided by the number of items. Each subscale
is rated on a scale of 1to 5, high scores revealing worst
results, with the exception of personal and treatment
control subscales. With the exception of the “timeline
cyclical” and "“consequences” subscales, which revealed
low internal consistency reliability (.56 and .46), the
remaining subscales presented adequate properties.

Life Orientation Test-Revised (LOT-R)°

The LOT-R evaluates the personality trait optimism via
8 items. To generate the total scale score, the sum of the
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item scores was divided by the number of items. The total
score ranges from 0 to 4 with high values associated with
more optimism. In the current sample, internal
consistency reliability?” was very high (o = .96).

Pain Catastrophizing Scale of the Coping Strat-
egies Questionnaire-Revised Form (CSQ-R)3*

This subscale has 6 items that assess pain catastrophiz-
ing. ltems were rated on a 5-point Likert scale (1 = never,
2 = almost never, 3 = sometimes, 4 = almost always, and
5 = always)’98"194 rather than the 7-point scale used in
the original instrument, due to difficulties expressed by
pilot study patients in discriminating the 7 points. To
generate the total scale score, the sum of the item scores
was divided by the number of items. Scale scores vary
between 1 and 5, with higher scores indicating greater
use of the specific coping strategy. In the current sample,
the Cronbach alpha internal consistency reliability
coefficient?” was .94, indicating very good reliability.

Postsurgical Assessment-Acute Pain and
Anxiety

Acute Pain

Patients were asked to rate their worst and average
pain level within the first 48 hours after surgery, on an
11-point numerical rating scale (from the BPI-SF),? al-
ready described. A composite measure was calculated,
resulting from the sum and mean of worst pain level
and average pain level.

Anxiety

Anxiety was measured using the anxiety subscale of
the HADS, "% already described. The use of psychotropic
drugs, namely the consumption of anxiolytic drugs, dur-
ing the 48 hours postsurgical period, was also recorded.

Postsurgical Assessment-Additional
Measures

Postsurgical Pain Relief From Analgesics

Patients were assessed on analgesic relief using a scale
from the Brief Pain Inventory-Short Form (BPI-SF)? which
evaluates the perception of analgesic relief from 0to 100%.

Postsurgical Pain Frequency

This assessment was performed using the frequency
subscale of the McGill Pain Questionnaire.®® Patients
could define their pain either as constant (continuous,
steady), intermittent (periodic, rhythmic), or brief (mo-
mentary, transient). This specific subscale was used at
T2 because the characterization of pain that is confined
to a period of 48 hours cannot be described in terms of
days, weeks or months, like it was done for the assess-
ment of presurgical pain at T1.

Rescue Analgesia

All protocols had indications for the prescription of
rescue analgesics beyond the standardized analgesic

protocol given moderate-to-severe acute postsurgical
pain levels (Numerical Rating Scale [NRS] >3). Due to
the great variability in analgesics’ medications and dos-
ages, no attempt was made to determine total equianal-
gesic medication dosages. Instead, it was recorded
whether rescue analgesics were given to patients.

Clinical Variables

Clinical data, related to surgery, to anaesthesia and to
analgesia were obtained from medical records.

After surgery, standardized postoperative nursing and
physical therapy protocols were used for all patients.
Patients were mobilized out of bed on the second
postoperative day, and all patients had a postoperative
anticoagulation protocol using LMWH (low-molecular-
weight heparin). After surgery, patients were given
systemic prophylactic antibiotics and a prophylactic
anticoagulant to decrease deep venous thrombosis risk.

Moreover, no research-related change was introduced in
the standard clinical protocol. Anaesthesiologists and
nurses of the acute pain team, responsible for the analgesic
prescription and plans during and after the surgical proce-
dure, were blind to their patient’s participation in the study.

Surgical Procedure

From the sample of 124 patients, 60 (48%) were
submitted to TKA and 64 (52%) to THA. Surgeries were
performed by the team of orthopedic surgeons of the
Orthopedics Unit of the above-mentioned hospital.

TKA

In the TKA surgical group, 37 patients had surgery in
the right and 23 in the left knee.

For the knee, a cruciate-sacrifice prosthesis with
a cobalt chromium bearing surface on an ultrahigh-
molecular-weight polyethylene insert surface was placed
in all cases. The surgical technique in all patients was an
anterior midline approach with a medial parapatellar
arthrotomy. These patients all had cruciate-sacrifice
TKAs with all 3 components (tibial, femoral, and patellar)
cemented with a meticulous cement preparation tech-
nique. Resurfacing of the patellae was at the discretion
of the surgeon. The most common technique for bone
resection uses a 5 to 7° (depending on body habitus)
valgus femoral cut and neutral tibial cut. Additionally,
a correct ligament balancing was performed and tested
to achieve equal and symmetric fixation and extension
gaps. Intramedullary alignment guides were used for
femoral and tibial cuts. The posterior cruciate ligament
was resected. Bicondylar femoral and tibial components
were implanted and cemented. A polyethylene liner was
inserted between the metallic femoral and tibial pros-
theses. When at the infirmary, a continued passive range
of motion was applied to these patients, who were also
instructed to weight bear as tolerated.

THA

Within this type of surgery, 34 patients had surgery in
the right and 30 in the left hip.
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For hip patients, a press-fit technique was used for both
components: femoral and acetabular. Supplemental
screws were used to fix the cup, when necessary. Cobalt
chromium on ultrahigh-molecular-weight polyethylene
was the bearing surface in all cases. The surgical
technique was quite similar in every case. All procedures
were donethrough a direct anterolateral approach (Wat-
son-Jones). The choice of surgical approach was based
upon surgeon preference given the clinical scenario (ie,
body habitus, severity of disease, etc). In all cases, a ce-
mentless technique was performed with a tapered stem
design (to interlock in the metaphysis with no diaphyseal
fixation). Moreover, proximal porous coating was used to
impart stability and allow for bone ingrowth. The im-
plant was always collarless, allowing the prosthesis to
be wedged into the bony metaphysis, providing for opti-
mal fit and bone ingrowth. In addition, the tapered
design allows subsidence into a tight fit and optimizes
proximal load sharing of the implant, thereby optimizing
bone ingrowth and minimizing stress shielding.

For both types of surgeries, anterior-posterior (AP) hip
and lateral knee x-rays were taken and reviewed after
surgery and before patient was transferred to the infir-
mary for continued care. The x-rays were reviewed to
ensure that the prosthesis was inserted properly and
that alignment was correct. Compression dressings
were removed the day after surgery.

Anaesthetic Technique

In all patients, the mode of anaesthesia was deter-
mined by the health care team according to the usual
standard anaesthetic protocols at the hospital, with no
research-related change being introduced.

The type of anaesthesia in use was classified as: 1)
loco-regional alone (n = 82/66.1%), which could be BSA
(block spinal anaesthesia) or epidural, or as; 2) loco-
regional (BSA or epidural) plus peripheral nerve blocks
(n = 42/33.9%). Among the latter, 23 (54.8%) had
a femoral nerve block, 10 (23.8%) had a lumbar nerve
block, 7 (16.7%) a sciatic-femoral nerve block, and 2
(4.8%) had a sciatic-lumbar nerve block. ASA score
(physical status classification of the American Society of
Anesthesiologists) was recorded, including cases of ASA
grade 1 (9/7.3%), 11 (91/73.4%), and 1ll (24/19.4%)).

Analgesic Protocols

All patients were assigned to a standardized analgesia
protocol according to the usual standard of care at the
hospital, established prior to patient transfer to the infir-
mary, which was determined and supervised by the acute
pain unit, led by an anesthesiologist. Delivery of the an-
algesic protocol could be intravenous, epidural, or peri-
neural, followed by oral analgesics on subsequent days.

The standardized intravenous protocol was composed
by a continuous intravenous infusion (DIB: delivered
infusion baloon) of tramadol (600 mg), metamizol (6 g,
and metoclopramide (60 mg). The standardized epidural
protocol was a continuous epidural infusion (DIB) with
ropivacaine (.1%) and fentanyl (3 ug/mL). Finally, the
standardized perineural protocol included a continuous

The Journal of Pain 5

perineural infusion (DIB) with ropivacaine (.1%). For
the 3 types of protocols, Paracetamol (1 g 6/6 h) and non-
steroidal anti-inflammatory drugs (NSAIDS—ketorolac
30 mg 12/12 h or parecoxib 40 mg 12/12 h) were always
included as coadjuvant analgesics. All analgesic regimens
included prokinetic treatment that was standardized to
metoclopramide (10 mg i.v. 8/8 h). All protocols had indi-
cations for the prescription of rescue analgesics beyond
the standardized analgesic protocol given moderate-to
severe acute postsurgical pain levels (NRS >3).2%42

Statistical Analyses

Data were analyzed using the SPSS v.19.0 software
(SPSS, Inc, Chicago, IL). Internal consistency of responses
to the questionnaires was assessed using Cronbach’s al-
pha.?” The primary outcome variable in this study is
“acute post-surgical pain” and the secondary outcome
variable is “post-surgical anxiety,” both assessed as con-
tinuous variables (pain intensity, NRS 0-10; anxiety levels,
HADS 0-21). For "acute post-surgical pain,” a composite
measure was calculated, resulting from the sum and
mean of the worst pain level and the average pain level.

Descriptive statistics were computed on sample charac-
teristics. Furthermore, t-tests (for continuous variables)
and Chi-square tests (%2, for nominal variables) were
performed to compare demographic, clinical, and
psychological measures between men and women. In
addition, to determine the predictor variables to include
in the regression analyses and to assess concurrent and
prospective relations among study variables, Pearson
correlation coefficients were calculated among continu-
ous variables and point-biserial correlation coefficients
between dichotomous and continuous variables.
Multiple hierarchical regression analyses were
performed to identify significant predictors of acute
postsurgical pain intensity and postsurgical anxiety. The
variables included in the model were the ones that
showed a significant correlation with each of the depen-
dent variables in previous bivariate associations. To
control for the influence of multicollinearity, the
variance inflation factor value (VIF) and the tolerance
coefficients for each variable were established as being
above 2 and greater than .70, respectively.

Results

Sociodemographic, Clinical, and
Psychological Sample Characteristics at T1
The study sample included 41 (33.1%) men and 83
(66.9%) women. Table 1 displays the sample characteristics
for the total sample and group differences by sex. For the
total sample, mean age was 65.2 years (SD = 7.97); almost
all patients had 4 years or less of formal education and
43.5% lived in a rural setting. With respect to clinical indi-
cators related to pain issues, all patients complained of
presurgical pain with moderate intensity and of interfer-
ence on performance of daily activities (Table 1). A consid-
erable number of patients complained of back pain, pain
in other joints, and other previous pain states. These
pain issues were significantly different between men and
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Table 1. Descriptive Statistics on Presurgical Sociodemographic, Clinical, and Psychological
Variables for the Total Sample and Group Differences by Sex

PATIENT CHARACTERISTICS TotaL SampLE (N = 124) Wowmen (N = 83) Men (N = 41) P
Sociodemographic
Age (years[SD]) 65 2(7.97) 66.0 (7.48) 63.5 (8.76) ns
Marital status (married) 91 (73.4%) 54 (65.1%) 37 (90.2%) .003
Number of children 3.20(2.09) 3.26 (2.30) 3.07 (1.62) ns
Education (=4 yrs) 0 (96.8%) 81(97.6%) 39 (95.1%) ns
Residence (rural setting) 54 (43.5%) 37 (44.6%) 7 (41.5%) ns
Professional status (retired) 93 (75.6%) 67 (81.7%) 26 (63.4%) .026
Clinical—general indicators
Disease onset (months) 110.7 (113.5) 119.2 (119.1) 94.3(101.2) ns
BMI* (Kg/m2) 33.7 (44.3) 36 0(53.8) 29 1(4.39) ns
Previous surgeries (yes) 105 (85.4%) 2 (87.8%) 3 (80.5%) ns
Psychotropic uset (yes) 48 (38.7%) 43 (51.8%) 5(12.2%) <.001
Comorbidities totalt 2.16(1.22) 2.26 (1.17) 1.95 (1.30) ns
Clinical presurgical pain indicators
NRS§ (BPI): Intensity 5.73 (1.48) 6.11(1.42) 498 (1.32) <.001
BPI:|| Pain total interference 28 0(12.3) 31 8(11.5) 20 4(10.2) <.001
Pain duration >3 yrs 89 (73%) 8 (70.7%) 1(77.5%) ns
Other prev. pain statesq (yes) 81 (66.4%) 65 (79.3%) 6 (40.0%) <.001
Pain in other joints (yes) 47 (38.5%) 8 (46.3%) 9 (22.5%) 011
Back pain (yes) 60 (49.2%) 48 (58.5%) 12 (30.0%) .003
Psychological measures
HADS:** Anxiety 5.52 (4.12) 6.19 (4.16) 4.15 (3.68) .009
HADS:** Depression 2.38(3.13) 2.80 (3.29) 1.54 (2.64) .035
IPQ-R:{t Timeline acut/chron. 2.80 (.94) 2.88 (.98) 2.65 (.85) ns
IPQ-R:1t Timeline cyclical 2.97 (.79) 2.88(.83) 3.15(.68) ns
IPQ-R:1t Treatment control 3.98 (.38) 3.96 (.38) 4.02 (.38) ns
IPQ-R:771 lliness coherence 2.48 (1.01) 2.52 (1.01) 2.41(1.02) ns
IPQ-R:11 Emotional represent 3.19(1.10) 3.30(1.07) 2.96 (1.14) ns
LOT-R:11 Optimism 2.64 (1.04) 2.51(1.10) 2.92 (.83) .022
CSQ-R:§8 Pain catastrophizing 1.81(1.01) 2.02 (1.09) 1.39 (.70) <.001

NOTE. Continuous variables are presented as Mean (Standard deviation); Categorical variables are presented as n (%).

*BMI.

1Psychotropic use: Consumption/Intake of anxiolytics and antidepressants.
tComorbidities total = number of comorbid health conditions.

§NRS = 0 to 10 from BPI.

||Pain Total Interference Scale 0 to 70 from BPI.

qOther previous pain states = either acute or chronic, not related to the cause of surgery, but nonetheless frequent.

**HADS.
+IPQ-R.
JLOTR.
§5CSQ-R.

women, with the latter presenting more pain complaints.
Concerning psychological measures, on average, patients
reported moderate levels of anxiety and low levels of de-
pression symptoms, with women presenting higher scores
than men (Table 1). On beliefs about the illness underlying
surgery, patients tended to view their disease as chronic
and cyclical (eg, perceived their disease and/or symptoms
asvarying over time), exhibiting a negative emotional rep-
resentation of their illness, albeit reporting high expec-
tancy of control of their problem with surgery.
Moreover, patients revealed high levels of optimism and
low levels of pain catastrophizing, with men showing
higher scores in both factors.

Surgical, Anesthetic and Postsurgical
Sample Characteristics at T2

Table 2 reveals that the mean score for acute postsurgi-
cal pain was 5.26 (SD = 1.75), with women reporting

higher levels of pain (P = .001) and being provided
more often with rescue analgesia (P = .003) than men.
In terms of frequency, half of the sample complained
about constant, continuous, and steady pain. Regarding
anxiety levels following surgery, mean score was 3.73
(SD = 3.64) on a scale from 0 to 21, with no significant
sex differences.

Intercorrelations of Acute Postsurgical
Pain (T2) and Sociodemographic, Clinical
and Psychological Variables (T1, T2)

As shown in Tables 3 and 4, acute postsurgical pain
intensity and postsurgical anxiety are significantly
correlated (r =.51, P < .001). Table 3 shows that sex was
the only demographic factor that significantly correlated
with postsurgical pain intensity (r,, = .33, P < .001),
although it did not influence postsurgical anxiety. In
terms of clinical factors, pain-related variables, such as
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Table 2. Descriptive Statistics on Anesthetic, Surgical and Analgesic Variables at T2 for the Total

Sample and Group Differences by Sex

PosTsuraGicAL DATA TotaL SampLe (N = 124) Wowen (N = 83) MEen (v = 41) P

Type of arthroplasty* (TKR) 60 (48.4%) 45 (75%) 38(59.4%) ns
Type of anesthesia:f locoregional + 42 (33.9%) 32 (38.6%) 10 (24.4%) ns

peripheral nerve blocks
Analgesia perineurali (yes) 37 (30.1%) 28 (34.1%) 9(22.0%) ns
Length of hospital stay (days) 7.16 (2.88) 7.14 (2.15) 7.22 (3.98) ns
Psychotropic use§ (yes) 53 (42.7%) 43 (51.8%) 10 (24.4%) .004
HADS:|| Anxiety 3.73 (3.64) 4.07 (3.66) 3.02 (3.55) ns
Clinical pain & analgesic indicators

NRSq (BPI): Intensity 5.26 (1.75) 5.67 (1.47) 4.44 (1.98) .001

Frequency:** Constant 62 (50%) 45 (54.2%) 17 (41.5%) ns

Rescue analgesics (yes) 50 (40.3%) 41 (49.4%) 9 (22.0%) .003

% Relief from analgesics (0-100%) 90.5(20.0) 91.9(16.8) 87.50 (25.4) ns

NOTE. Continuous variables are presented as Mean (Standard deviation); Categorical variables are presented as n (%); T2, 48 hours after surgery.

*Type of arthroplasty: TKR versus THR.

1Type of anesthesia: Anesthesia locoregional alone: BSA or epidural versus anesthesia locoregional (BSA or epidural) + peripheral nerve blocks.

tAnalgesia perineural versus intravenous and epidural analgesia.
§Psychotropic use: Consumption/intake of anxiolytics and antidepressants.
[[HADS.

9NRS (BPI) = 0 to 10 from BPI.

**Pain Frequency: constant pain versus intermittent or brief pain, assessed via frequency subscale of McGill Pain Questionnaire.

presurgical paininterference (r=.37, P<.001), paindueto
other causes (rpp = .34, P <.001), and presurgical pain in-
tensity (r = .26, P < .01) were significantly correlated
with acute postsurgical pain intensity, although correla-
tion sizes were low. Regarding postsurgical anxiety, it is
significantly correlated with presurgical paininterference
(r=.37, P<.001), presenting lower but also significant as-
sociations with pain dueto other causes (rg, = .22, P<.05),
back pain (rpp, = .28, P <.01) and total number of comor-
bidities(r=.19, P<.05). None of the other factorsrevealed
significant relationship with postsurgical anxiety.
Regarding psychological measures (Table 4), postsurgi-
cal pain was inversely correlated with optimism (r= —.37,
P <.001), and positively correlated with pain catastroph-

izing (r = .35, P<.001), and emotional representation of
the condition that led to surgery (osteoarthritis; r = .34, P
< .001), approaching the moderate range. Other
psychological variables, such as presurgical anxiety and
depression, also correlated significantly with postsurgi-
cal pain but in the low range. In contrast, postsurgical
anxiety presented a moderate correlation with
postsurgical pain (r = .51, P < .001). Presurgical anxiety
and presurgical depression were significant correlates
of postsurgical anxiety (r = .54, P < .001; r = .40,
P < .001, respectively). Similarly to acute postsurgical
pain, optimism (r = —.39, P <.001), pain catastrophizing
(r = .33, P<.001), and emotional representation of the
condition leading to surgery (r = .52, P < .001) were

Table 3. Pearson and Point-Biserial Correlation Coefficients Between Demographic and Clinical
Variables (T1) and Acute Postsurgical Pain, and Postsurgical Anxiety (T2)

1 2 3 4 5 6 7 8 9 10 11 12 13
1. Acute Pain T2 —
2. HADS: Anxiety T2 BN Rl —
3. Age 13 .01 —
4. Sex 33%*x 14 15 —
5. Presurgical pain intensity .26%* .16 .02 36*** —
6. Presurgical pain interfere. 37xF*x 37x*F* .02 A4x*x BExxx —
7. Other previous pain states ~ .34***  22* .05 39*** - 20* 38*** —
8. Pain in other joints .23* 13 A7 .23* 11 24%* 56*** —
9. Back pain .20* 28** .06 27** .16 29%* B3*** - 30** —
10. BMI —.04 —.02 .00 .07 .09 .05 .09 14 11 —
11. Comorbidities total 9% 9% 21% 12 .10 A7 B2xxx o g2xk* B@x*x 17 —
12. Previous surgeries .16 —.00 -.07 .10 .15 1 24%* 14 A7 .04 13 —
13. Type of anesthesia —.23* —.11 .09 -.14 —.02 —.08 —.26%*  —31*** — 08 .05 —-18 —-15 —

NOTE. T1, 24 hours before surgery; T2, 48 hours after surgery; Sex, 0 = men and 1 = women; Acute Pain and Presurgical pain T1, NRS score from BPI-SF.
Inventory—Short Form; Presurgical pain interference from BPI-SF: Brief Pain Inventory; BMI = body mass index; Type of anesthesia, 0 = Anesthesia loco-regional.
(BSA or epidural) + peripheral nerve blocks and 1 = Anesthesia loco-regional alone: BSA or epidural.

*P < .05.
**P<.01.
***P<.001.
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Table 4. Pearson Correlation Coefficients Between Baseline Psychological Variables (T1) and Acute

Postsurgical Pain and Postsurgical Anxiety (T2)

1 2 3 4 5 6 7 8 9 10 11
1. Acute Pain T2 —
2. HADS: Anxiety T1 22% —
3. HADS: Depression 27** SEEx —
4. IPQ-R: Timeline acute/chronic .08 .23* \32%** —
5. IPQ-R: Personal control —.04 .15 —.03 23%*%  —
6. IPQ-R: Treatment control —.15 —.28%* —.37*** 27 —.07 —
7. IPQ-R: lliness coherence .05 —.05 .18* .02 -.07 -.10 —
8. IPQ-R: Emotional representation 34x** 58*** A0*** A7 .01 —-.16 .03 —
9. LOT-R: Optimism —.37***  —40***  _B5O***  _26** .02 33*** 05 —.31%** —
10. CSQ-R: Pain catastrophizing 35x** 54r** RN i 15 —-.07 —-.22* —.00 R LR YA —
11. HADS: Anxiety T2 RN i 54x** AQ*** 23** - 08 .21 —.02 B2*** _ 3Q%**k 33wk

[Q7] NOTE. T1, 24 hours before surgery; T2, 48 hours after surgery. Acute Pain.

*P < .05.
**P<.01.
***P<.001.

significant correlates of postsurgical anxiety. These
results were used to select the set of sociodemographic,
clinical, and psychological predictors to include in the
regression models.

Predicting Postsurgical Pain Intensity and
Anxiety Levels After Hip and Knee
Arthroplasties

To determine the predictors of postsurgical pain
intensity and anxiety, separate multiple hierarchical
regression analyses were conducted (Tables 5 and 6).
Yet, this study sought to find a unique model that could
predict both outcomes. In each regression, sex was
included in the first step due to its significance in

bivariate associations and in previous studies.3347:73 |n

the following step, the presurgical score of the
dependent variable (presurgical pain intensity or
presurgical anxiety) was added, along with pain due to
other causes. For postsurgical anxiety prediction, pain
due to other causes and presurgical anxiety were split
into individual steps, given their different nature.
Concerning the postsurgical pain model, initially
presurgical pain intensity and interference were
entered along with pain due to other causes (absent,
present) in the second step. However, due to problems
of multicollinearity (VIF >2, Tolerance <.70), presurgical
pain interference was excluded from this step. Other
previous pain variables could also have been entered,
such as pain in other joints or back pain; however, both

Table 5. Hierarchical Multiple Regression Results for Presurgical Predictors of Postsurgical Pain
Intensity 48 Hours After Hip and Knee Arthroplasties (N = 124)

VARIABLES T B R? A R? AF
Step 1 114 15.376***
Sex* 3.921*** 337
Step 2 .071 5.173**
Presurgical pain intensityt 1.653 147
Other previous pain statest 2.624** 238
Final model 278
Step 1
Sex* 1.8957 71
Step 2
Pre-surgical pain intensity} 1.187 107
Other previous pain statest 1.572 141
Step 3 .093 7.487***
Optimismg —2.716%* —.237
Emotional representation|| 1.83771 .166

NOTE. T1, 24 hours before surgery; T2, 48 hours after surgery.
1P =<.10.

*P=.05.

**p < 01.

***p < .001.

*Dichotomous variable: 0 = men and 1 = women.

tContinuous variable: NRS 0 to 10 from BPI-SF.

{Dichotomous variable: 0 = no, 1 = yes.

§Continuous variable: LOT-R.

||Continuous variable, IPQ-R (emotional representation subscale).
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Table 6. Hierarchical Multiple Regression Results for Presurgical Predictors of Postsurgical Anxiety
48 Hours After Hip and Knee Arthroplasties (N = 124)

VARIABLES T B R? A R? AF
Step 1 .013 1.546
Sex* 1.243 114
Step 2 .028 3.472
Other previous pain statest 1.863 183
Step 3 277 47 1T72%**
Presurgical anxietyt 6.868*** .558
Final model 401
Step 1
Sex* —-.716 —.057
Step 2
Other previous pain statest —.050 —.004
Step 3
Presurgical anxietyt 3.833*** .358
Step 4 .082 7.801***
Optimism§ —2.579* —.211
Emotional representation|| 2.671** 238

NOTE. T1, 24 hours before surgery; T2, 48 hours after surgery.
*P=.05.

**p =01,

***p < .001.

*Dichotomous variable: 0 = men, 1 = women.

tDichotomous variable: 0 = no, 1 = yes.

fContinuous variable, HADS (anxiety subscale).

§Continuous variable, LOT-R.

||Continuous variable, IPQ-R— (emotional representation subscale).

were highly correlated with pain due to other causes.
Therefore, pain due to other causes was chosen and
kept in the model instead of the other 2 pain variables,
since it seems to fully incorporate the other 2
measures. In terms of psychological variables expected
to have the largest impact on postsurgical pain and
anxiety, the selected ones were those with highest
correlations with the outcome (Table 4). Therefore, opti-
mism and emotional representation of the condition
leading to surgery (osteoarthritis) were entered to-
gether in the last step. Pain catastrophizing had to be
excluded due to collinearity issues with these 2 psycho-
logical predictors.

Table 5 shows that sex was a significant predictor
(B = .34, P <.001), explaining 11.4% of the variance in
postsurgical pain. When adding presurgical pain inten-
sity and pain due to other causes (step 2), only the latter
emerged as a significant predictor (8 = .24, P=.01). Both
variables in step 2 accounted for an additional 7.1% of
the variance. Psychological variables were entered in
the final step and explained an additional 9.3% of the
variance in postsurgical pain intensity, contributing sig-
nificantly to the 27.8% variance explained by the final
model. However, optimism was the only significant
predictor for step 3, emerging as the only significant
predictor in the final model (B = —.24, P = .008). Sex
and pain due to other causes ceased to be significant,
although sex presented a trend toward significance
(B =.17, P =.061), as well as emotional representation
(B=.17, P = .069).

The results of the hierarchical regression for the
prediction of postsurgical anxiety are presented in
Table 6. In this model, sex and pain due to other causes

were entered in the first and second steps. Neither
predictor reached statistical significance. Entered in the
third step, presurgical anxiety proved to be a very strong
and significant predictor (8 = .56, P <.001), explaining an
additional 27.7% of the variance in postsurgical anxiety.
In the final step, optimism and emotional representation
were added, both emerging as significant predictors
(B=-.21, P=.011; B = .24, P = .009, respectively) and
adding 8.2% to the explained variance. In the final
model, presurgical anxiety remained a significant
predictor (B =.36, P<.001) and this final model explained
4.1% of the total variance in postsurgical anxiety. Al-
though presurgical anxiety levels (M = 6.52; SD = 4.11)
dropped significantly after surgery (M = 3.73; SD = 3.64;
t=5.349; P <.001), they still remained the best predictor
of anxiety after surgery.

Discussion

This study reveals the significant influence of psycho-
logical factors in the prediction of acute pain and anxiety
48 hours after primary THA and TKA. Presurgical
optimism emerged as the most significant predictor of
acute postsurgical pain intensity, although history of
pain was also a significant predictor. For postsurgical
anxiety, presurgical anxiety was the most important
predictor, although other psychological variables, such
as presurgical optimism and illness emotional represen-
tation, were also important predictors. Psychological
variables emerged as predictors over and above clinical.
These results could prove useful for the design of
interventions targeting postsurgical pain and anxiety
management.
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Prevalence of Acute Postsurgical Pain
and Anxiety Following TKA and THA

Despite being medicated with analgesics delivered
through continuous infusions (DIBs), patients still
reported moderate levels of postsurgical pain intensity
48 hours after TKA and THA (M =5.26 in 10). This reflects
what has been reported in other studies,**®? in which
orthopedic surgeries emerged as 1 of the most painful
procedures. Accordingly, 40.3% of this sample had to
be administrated rescue analgesia.

The association between acute postsurgical pain and
postsurgical anxiety draws attention to the complex
psychological and biological interplay of these 2 alarm
systems.'®2 During the postsurgical period, changes in
anxiety seem significantly related with changes in
pain.™ This relationship is also presented in diverse
chronicpain conditions, even after adjusting for potential
confounding variables.® In this sample, there were mod-
erate levels of presurgical anxiety that dropped after sur-
gery. Despite this, there was a moderate positive
correlation between postsurgical pain and anxiety, which
confirms previous findings and supports their association.

Predicting Acute Postsurgical Pain and
Anxiety Following TKA and THA

Sex and pain due to other causes were initially signifi-
cant predictors of acute postsurgical pain, in line with
other studies.'®3347.7379 |n the final model, only
presurgical optimism emerged as significant. Sex and
emotional illness representations did retain marginal
significance, needing to be revisited in further studies.
However, these results suggest that in patients
undergoing TKA or THA, presurgical optimism seems to
be the best indicator of the likelihood of patients
reporting heightened pain 48 hours after surgery,
irrespective of the patient’s previous pain experience.

Dispositional optimism’® has been identified as a signif-
icant predictor of positive outcomes in a variety of health-
and disease-related conditions.>7:31838991 \oreover, the
association between optimism and low levels of pain was
shown in adult patients with several pathologies.>3%96.1%
Optimism is associated with augmented pain tolerance
and diminished pain sensitivity,?>3> being a significant
predictor of placebo analgesia.>**®® The advantages of
higher optimism in its relation to surgical pain were
found only during the early recovery period,* as it did
not predict pain 6 months after various surgical proce-
dures,”” although it influenced quality of life and surgical
recovery7”8773331

There are possible explanations for the influence of op-
timism on short-term surgical pain. Since arthroplasties
are the last and only solution for certain impairments, it
is plausible that those patients who are optimistic will
confront surgery and the acute postsurgical period
more positively. This could affect acute pain perception,
probably because they would be less attentive to pain
stimuli,">* focusing on their hopeful medium-term life
improvements and being more keen to bear pain and
other negative outcomes in the short-term period after
surgery. This perspective could also lead optimistic pa-

tients to engage in more adaptive coping strategies,
such as positive reinterpretation, acceptance, and reli-
ance on problem-focused coping.®¥°2 In our study,
optimism revealed a significant negative correlation
with pain catastrophizing, a maladaptive pain-coping
strategy. As the choice of coping strategies appears to
be the mediation mechanism through which optimism
is related to less pain and distress and to better health
outcomes,®>2 future investigations should focus on
further assessing the relation among optimism, coping
strategies, postsurgical anxiety, and pain. Finally,
optimism could influence acute postsurgical pain
experience through its impact on the immune system.
The pro-inflammatory cytokine IL-6 has a central role in
inflammation and immunity, showing increased systemic
levels during physical and psychological stress.3%%
Optimistic appraisals have shown to influence the
biological stress response, by counteracting acute
increases in IL-6 responses.'’>> Contrarily, an associ-
ation between low optimism, high pain sensitivity, and
exaggerated inflammatory response to stress has been
associated with high levels of IL-6.2

Given that after surgery, pain and anxiety have been
reported as being interrelated,®’ we examined whether
postsurgical anxiety could be predicted using a model
similar to the one predicting postsurgical pain. As
expected, findings revealed that presurgical anxiety is
the most important predictor of postsurgical anxiety
experience, in line with other studies.'>">2869
Presurgical optimism also predicted postsurgical
anxiety. The current study is the first examining this
specific relationship using the LOT-R questionnaire.
Although wusing a different measure—The Future
Self-Perception Questionnaire—that evaluates hopeless-
ness and an optimistic view of the future, another study
found that a negative presurgical perception of the
future was an independent risk factor for postsurgical
anxiety.” Indeed, it has been shown that high disposi-
tional optimism is associated with an adaptive response
to health-related stress,3* being a determinant of
psychological well-being.’®®® Dispositional optimism,
and the ability of optimists to appraise a stressor in
a more positive frame, may buffer the impact of stress
on psychological states and on biological processes, ">
which might explain why optimistic patients experience
less anxiety after arthroplasty.

Another interesting finding is that in face of the
prospect of undergoing an arthroplasty, patients who
have a more negative emotional representation of their
surgical disease (osteoarthritis), are also more likely to
experience anxiety 48 hours after surgery. Patients’
beliefs about whether their illness has an emotional
impact, such as feeling depressed, angry, or upset,
appear to influence immediate surgical outcomes. Other
studies demonstrate that the emotional representation
of a disease relates with health outcomes.®>”%

Limitations of the Study
This is a single-site and single-country study, which
limits its external validity. Therefore, the generalization
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of the conclusions to populations in other countries
should be considered with caution. Additionally, the
low educational level of the sample may also impact
the external validity, in that different results may emerge
in more educated patient populations undergoing TKA
or THA. Previous research has indicated that more
educated patients tend to experience less pain3''%® and
be more optimistic*” and less anxious before surgery.
Therefore, the impact of educational level on the rela-
tionships tested in this study deserves further study.

Concerning the internal validity, a potential limitation
could be associated with the researcher’'s gender
(female). Previous studies reported sociocultural influ-
ences on pain perception, which might be affected by
gender “norms” and gender roles.®? Males seem to
report less pain and higher thresholds when tested by
a female examiner.>®

Finally, we are aware that the models tested to predict
postsurgical pain and anxiety are limited and that other
predictors need to be explored in order to increase our
understanding. Nevertheless, the results show that
a considerable amount of variance could be predicted
by the models tested and that psychological predictors
accounted for a significant amount of variance in
postsurgical pain.

Implications for Clinical Practice

Our study identified psychological factors influencing
postsurgical pain that are amenable to change via
appropriate presurgical psychological interventions:
presurgical anxiety, optimism, and emotional represen-
tation. This knowledge has the potential to guide
prevention and treatment strategies.

To address presurgical anxiety, brief cognitive-
behavior intervention techniques (such as brief relaxa-
tion, imagery, and positive coping self-statements) are
the gold standard,'*38878% a5 \well as reassurance and
information provision.'%97:99

Concerning optimism, pain patients can benefit from
interventions to increase optimism, albeit temporarily,
through short visualization interventions.”® Cognitive
therapy can also increase optimism levels.®® Present
findings suggest that arthroplasty patients could benefit
from such presurgical preventive interventions, target-
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