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Purpose: The development of persistent postoperative pain may occur following surgery,
including total hip replacement. Yet, the prevalence may depend on the definition of persistent
pain. This observational cohort study explored whether the prevalence of persistent pain after
total hip replacement differs depending on the definition of persistent pain and evaluated the
impact of ongoing pain on the patient’s quality of life 6 months after surgery.

Patients and methods: Pre- and postoperative characteristics of 125 patients undergoing
elective total hip replacement were assessed and 104 patients were available for the follow-up
interview, 6 months after surgery.

Results: Six months after surgery, between 26% and 58% of patients still reported hip pain —
depending on the definition of persistent pain. Patients with moderate-to-severe persistent
pain intensity (>3 on a numerical rating scale) were more restricted in their daily life activities
(Chronic Pain Grade — disability score) but did not differ in reported quality of life (Short-Form
12) from those with no pain or milder pain intensity. Maximal preoperative pain intensity and
body mass index were the only independent factors influencing daily function 6 months after
total hip replacement.

Conclusion: These findings support a high prevalence of persistent postoperative pain after
total hip replacement and a large variability depending on the definition used. There was a close
relation between physical functioning and pain as well as relevance of the patient’s psychological
state at the time of the operation.

Keywords: chronic postoperative pain, acute pain management, hip replacement, quality of
life, German Pain Questionnaire

Introduction
The development of chronic postoperative pain has been described for several surgical
procedures.! Considering the large number of surgical procedures performed every
year in Western industrialized countries, the prevention of chronic postoperative pain
is currently a significant focus in acute pain management.>* The incidence of postop-
erative pain varies depending on the procedure and individual surgical, psychological,
genetic, and social risk factors.* Up to 65% of patients undergoing thoracic and cardiac
surgery complain of chronic postoperative pain.'* Breast surgery and amputations are
also associated with a high prevalence of postoperative pain."¢

However, the prevalence of this pain may vary depending on the definition used and
the timeframe after surgery.”® Some authors define any pain as chronic, while others
consider pain only defined by a minimum intensity (e.g., >3 on the numeric rating scale
[NRS]), and some require a clear differentiation from pre-existing pain before surgery.”'°
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Particularly for orthopedic procedures, which are typi-
cally performed for a pre-existing painful condition, the dis-
tinction between pre-existing and chronic postoperative pain
complicates a clear differentiation. Nevertheless, chronic or
persistent postoperative pain also affects a relevant proportion
of orthopedic patients. One of the most frequently conducted
orthopedic surgical procedures in industrialized countries is
total hip replacement. The reported prevalence of persistent
postoperative pain after total hip replacement ranged between
27% and 38% of the patients, depending on the definition
used.!'"'* Such persistent pain likely has a relevant impact on
the patient’s activities of daily life and their quality of life,
which is a serious matter of suffering in addition to pain.'>-"7

The aim of this prospective observational cohort study
was to investigate the prevalence of persistent pain after total
hip replacement and its impact on patient’s quality of life 6
months after surgery. The primary outcome was pain intensity
6 months after surgery. Secondary outcomes were impairment
in daily function, life quality, and psychological distress after 6
months. Since a uniform definition of persistent postoperative
pain is not currently available, we also explored the preva-
lence of persistent pain per different definitions (maximum
pain intensity in the follow-up NRS >0 and maximum pain
intensity NRS >3), already reported in current literature.

Patients and methods

Patients

Patients undergoing total hip replacement because of osteo-
arthritis were invited to participate in the study. Patients were
recruited between July and October 2012 at the Orthopedic
department of the Medical School Hannover, Germany.
Participants gave written informed consent for this study.
Patients had to be at least 18 years old and have sufficient
knowledge of the German language to understand the study
information and the required questionnaire package. Only
patients undergoing primary endoprostethic surgery of the
hip were included. Exclusion criteria were a neuraxial or
regional anesthesia, history of drug abuse, and acute hip
pain caused by necrosis of the femoral head. In the occur-
rence of postoperative delirium syndrome, the patients were
excluded. Exclusion criteria for the follow-up interview were
the occurrence of surgical complications (e.g., periprosthetic
fracture or prostheses loosening).

Protocol

The protocol was approved by the Ethics committees of the
University Medical Center Gottingen (No 5/4/12) and the
Medical School Hannover (No 1483-2012) and conducted

per the recommendations of the Declaration of Helsinki. Peri-
operative data of this cohort have been published previously.'®

Study flow
Baseline data were assessed on the day before surgery, fol-
lowing admission to the hospital.

Perioperatively, all patients were treated following a stan-
dardized pain management protocol established and certified
at the institution for several years."

A follow-up was conducted 6 months (£1 week) after sur-
gery. Patients were interviewed by a study physician (M.M.)
via a telephone interview and according to a standardized
protocol. Figure 1 provides an overview of participant recruit-
ment and retention. All assessments were conducted using
validated German versions. In addition to the description
below, Supplementary material provides an overview about
the properties of variables and tests. The primary outcome
was hip pain intensity 6 months after surgery. Secondary
outcomes were impairment in daily life activities, life quality,
and psychological distress after 6 months.

Pain characteristics at baseline

preoperatively

The patients’ pain history was assessed by two physicians
(J.E., A.D.; see Acknowledgments) using a standardized
protocol on the basis of a German Pain Questionnaire includ-
ing localization, duration, pain intensity, and the temporal
aspects of pain of all pain sites and analgesic consumption
and other chronic pain entities (e.g., low back pain, chronic
headache; with at least 6 months duration).?

Owing to variable preoperative analgesic use (patients
given different nonopioids and rarely opioids), the Medi-
cation Quantification Scale (MQS) was used to assess the
preoperative analgesic consumption.?’** This scale is a
reliable and validated method for quantifying medication
use in patients with chronic pain. It is calculated for each
preoperative analgesic on the basis of weights assigned by
medication class (acetaminophen 2.2, cox-2 inhibitors 2.3,
dipyrone [metamizole] 2.3, and diclofenac and ibuprofen and
indomethacin 3.4) and dosage level (level 1=subtherapeutic
dosage and/or on demand, level 2=<50% of the daily dos-
age, level 3 >50%, and level 4=overdose). These scores were
summed to provide a quantitative index of total analgesic
usage suitable for statistical analyses.

Patients completed a series of standardized question-
naires. To assess the overall severity of chronic pain, based
on pain intensity and pain related dysfunction (CPG, Chronic
Pain Grade, von Korff), patients were categorized into one
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n=172

Patients were scheduled for total hip
replacement

n=34 ineligible

n=13 declined to participate

n=125

Complete data collection during the pre-
and perioperative period

n=14 lost to follow up

n=104

Completed the six months’ follow-up
telephone interview

Figure | Flow-chart of the study.

of five levels (grade 0: no pain—grade 4: high disability/
severely limiting).”* The questionnaire consists of seven
items: pain intensity right now, worst pain intensity over the
last 3 months, average pain intensity over the last 3 months,
limitation in daily activities because of pain, recreational,
social, and family activities, limitation in the ability to work
because of pain within the last 3 months, and the number
of disability days within the last 3 months. Items are scored
on an 11-point Likert scale (0—10). Three subscales are
calculated, “Pain Intensity Score” is calculated as a mean of
reported current, worst, and average pain intensity (ranges
from 0 to 100), “Disability points” as a mean of limitations
in performing daily life, social, and work activities (ranges
from 0 to 100).2° These disability points range from “0” to
“6” points (“0”=no limitations to “6” points=no normal living
possible). Finally, the “Disability Points Score” is deduced
from a combination of ranked categories of the number of the
disability days and the disability score (ranges from 0 to 3).

Patients were also classified with the Mainz Pain Staging
System (MPSS) to classify the chronicity of the patient’s
condition (stage 1-3).2* The MPSS was assessed as per the
reported pain characteristics, the current analgesic regimen,
and previous pain-related treatments.

Preoperative hip pain intensity was assessed on the
day prior surgery with an 11-point NRS (“0”=no pain to
“10”=worst pain). Furthermore, the maximum and the aver-
age pain intensities over the last 3 months were obtained
using the same scale.

n=4 refused to continue the study
n=3 removed for medical conditions

Neuropathic characteristics of the hip pain were assessed
with the painDETECT questionnaire.”® This questionnaire
quantifies typical symptoms of neuropathic pain. The result-
ing score ranges from 0 to 38 with three categories: 0—12
points (an unlikely neuropathic component, probability
<15%), 13—18 points (unclear result), and 19-38 points (a
probable neuropathic component, probability >90%). The
absolute score was used for further analyses.

Anesthesia procedure
All patients received 20—30 mg dipotassium chlorazepat in
the evening and the morning prior to the surgical procedure
as premedication. General anesthesia was induced by remi-
fentanil (1-1.5 pg/kg body weight [bw]/3 min) and propofol
(1-2 mg/kg bw), and orotracheal intubation was facilitated
by 0.5 mg/kg bw atracurium. Anesthesia was maintained by
sevoflurane 0.7-1.0 MAC or propofol 3.5-4.5 mg/kg bw/h,
along with Remifentanil 0.15-0.25 pg/kg/min, and was
monitored by EEG.

During the final stage of the operation, patients received
piritramide (0.1 mg/kg bw) and metamizole (15 mg/kg bw,
if contraindicated, equal amount paracetamol) intravenously.

Protocol for postoperative analgesia

The postoperative analgesia was standardized on the basis of
aprotocol for adjusting the analgesic level: immediately after
surgery in the recovery area, patients received a 10-20 mg
slow-release oxycodone per os (p.o.) (age and/or weight
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adapted: 10 mg if weight <60 kg and/or age >70 years, all
others 20 mg) and 600 mg ibuprofen p.o. In the recovery
area, intravenous piritramide was titrated until the intensity
was <3 on the NRS. In the ward, oral slow-release oxycodone
(1-0-1) and ibuprofen (1-1-1) started in the recovery area
were continued for the following days and adapted accord-
ing to pain intensity following an algorithm on the basis of
routine pain measurement. [f the NRS was >3, patients were
offered 1.3-2.6 mg hydromorphone p.o. (age and weight
adjusted). If the NRS remained >3 after 60 min, a second
dose was offered. If hydromorphone was necessary three
times within 24 h, slow-release oxycodone was increased.
If the patients’ chart revealed that the pain intensity was <3
on the NRS over the past 24 h, slow-release oxycodone was
reduced step wise.

Postoperative pain intensity and analgesic

consumption

Intensity of pain on movement and maximum perceived
postoperative pain were recorded separately on the first,
third, fifth, and seventh postoperative day using the respective
subscales from the German outcome “QUIPS”-questionnaire
(quality improvement in postoperative pain management
[Qualitdtsverbesserung in der postoperativen Schmerz-
therapie]), which is validated for postoperative pain assess-
ment.?%?” The intensity of postoperative pain was assessed
on the 11-point NRS. Opioid consumption was recorded in
morphine equivalent (ME) in mg — for the first 48 h after
surgery and the third, fifth, and seventh postoperative day
(total daily dose, conversion factor to morphine: oxycodone
0.75, hydromorphone 0.13, piritramid 1.5, fentanyl 0.01,
tilidin/tramadol 10, buprenorphine 0.03, and intravenous vs
oral morphine 3:1).

Quality of life

Health-related quality of life was assessed with the Short-
Form 12 (SF 12) Health Survey to measure functional health
and well-being from the patient’s point of view.?® It has a
validated German version and is a brief and reliable measure
of overall health status (summarized as physical health and
mental health component). It has been extensively used in
large population health surveys. Higher scores indicate bet-
ter general health.

Psychological symptoms and fear of

movement
Psychological distress was assessed using the German ver-
sion of the validated Depression Anxiety and Stress Scale

(DASS).” It includes a set of three scales designed to measure
the self-reported negative emotional states of depression,
anxiety, and stress. Each scale contains seven items and
scores are calculated by summing item scores. Relevant
cutoffs for depression and stress are ten points or more, and
for anxiety, six points or more.?

Pain-related fear of movement was assessed using the
German version of the Tampa Scale for kinesiophobia (TSK),
which is a reliable and valid self-report et al to assess kine-
siophobia, or fear of movement and/or (re)injury which have
been confirmed as important predictors for the persistence of
pain-related disability.**3! Results are calculated by summing
the items (total sum score ranging between 17 and 68). A
high value indicates a high degree of kinesiophobia (a cutoff
from 38 points or more is defined as a clinically relevant fear
of movement).

Cognitive appraisal of pain, somatization,

and catastrophizing

The Patient Health Questionnaire (PHQ) is a tool to establish
provisional diagnoses for selected DSM-IV disorders.* It
includes a scale to assess somatization (PHQ-15). Reliability
and validity of the PHQ-15 are high in clinical and occupa-
tional health care settings, and it has been validated for use
in German. Patients report the severity of 15 symptoms over
the last 4 weeks as 0 (“not bothered at all”’), 1 (“bothered a
little™), or 2 (“bothered a lot”). The total PHQ-15 score ranges
from 0 to 30 (=5 mild, 210 moderate, and >15 severe levels
of somatization).

Cognitive appraisal of pain and catastrophizing were
assessed using the Kiel Pain Inventory (KPI), which is a well-
established validated tool in German to assess various aspects
of chronic pain within cross-sectional as well as prospective
studies.’ It includes three subscales: The Catastrophizing
Thoughts Scale (CTS) consists of 5 items describing the
threatening aspects of pain (e.g., “What will happen if the
pain gets worse?”). The Thoughts of Help-/Hopelessness
Scale (THS) consists of 9 items that focus on lack of hope
and impossibility to become pain free (e.g., “It’s not going
to get any better”). The Thought Suppression Scale (TSS)
consists of four items (e.g., “Pull yourself together!”, “Don’t
make such a fuss!”). It describes attempts to suppress pain-
sensations, pain-related emotions, and thoughts.

Patients indicate the extent to which they have expe-
rienced those thoughts in the past 14 days when they
experienced pain on a 7-point Likert scale (0 “never”, 6
“always”). For each scale, results are summed and divided
by the number of items for each scale. Higher scores indicate
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a higher occurrence of catastrophizing, help-/hopelessness,
and suppressive thoughts.

Preoperative quantitative sensory tests

As an assessment of overall pain sensitivity, the pressure
pain threshold (PPT) was measured using an electronic pres-
sure algometer (Somedic Production, Stockholm, Sweden)
bilaterally over five sites: the thumb, lateral epicondylus,
upper division of the trapezius, quadriceps femoris, and tibi-
alis anterior. The algometers’ probe tip (1 cm?) was applied
to each site. Patients were advised to indicate when they
perceived pain for the first time during pressure stimula-
tion with slowly increasing intensity (50 kPa/s). Pressure
stimulation stopped at the patients’ report of pain or when
maximum pressure intensity (1000 kPa) was reached. The
mean threshold over all 10 testing sites was calculated for
further analyses.

The Conditioned Pain Modulation (CPM) was measured
to quantify the ability of a conditioning stimulus on a second
pain stimulus (pain inhibiting pain).**** As a test stimulus,
the PPT was assessed repetitively (30 s) with the pressure
algometer on the thumb of the dominant hand.

The conditioning pain stimulus consisted of submer-
sion of the nondominant hand in a hot water bath with a
temperature of 45°C (Thermostat, Julabo Labortechnik,
Seelbach, Germany). The test stimulus was measured three
times, before the water bath started and three times while
the conditioning stimulus (water bath) was applied. The ratio
of the mean of the three measurements of the PPT during
the conditioned pain stimulus (hot water) and the mean of
the baseline measurement (test stimuli) was calculated and
defined as CPM (ratio PPT thumb hot water bath/PPT thumb
baseline). Measurements were performed by two research
assistants who were trained prior to the study in approxi-
mately equal shares (St.B., M.G.; see acknowledgement).

Outcome parameters at the 6-month

follow-up

Outcome parameters at the 6-month follow-up were recorded
via telephone interview (M.M.). The intensity of persistent
postoperative pain was also measured with an 11-point NRS.
Patients were asked for the maximum hip pain during the last
four weeks prior to the interview and the intensity of hip pain
at the time of the interview.

To evaluate the importance of the definition of persistent
pain on prevalence rates, we considered different definitions:
pain within the last 4 weeks (maximum pain intensity NRS
>0), “moderate” to “severe” pain within the last 4 weeks

(maximum pain intensity NRS >3), and current pain at the
time of the interview (NRS >0).

Moreover, we evaluated the impact of persistent postop-
erative pain on the patients’ quality of life (SF 12), functional-
ity (disability score of the CPG), and psychological distress
(DASS and TSK).

Statistical analyses

The analyses were performed with SPSS (IBM SPSS Statistics
for Windows, Version 22.0., IBM Corporation, Armonk, NY,
USA) and STATISTICA (StatSoft Ver. 12.7, Tulsa, OK, USA).

Ordinal variables were presented using the median
(median [1-3 Quartile]). Metric variables were presented
using the arithmetic mean and the SD (meantSD). Cat-
egorical variables were presented in percent and the absolute
number of patients. Percentages were rounded.

To compare the characteristics of patients with the defini-
tion “no” and “mild” persistent postoperative pain vs patients
with “moderate” to “severe” pain intensity, patients were
separated into two groups on the basis of their maximum hip
pain intensity during the last 4 weeks before the telephone
interview 6 months after surgery (NRS <3 vs NRS >3).

On account of the non-normal distribution of most
variables, these group comparisons were performed by a
nonparametric test (Mann—Whitney U-test). The distribu-
tion of frequencies of dichotomous variables in groups was
described using the Pearson % test. The level of significance
was set as p<0.05.

To analyze the association between patient characteristics
and poor functional outcome after 6 months (disability score
of the CPG), univariate analyses (logistic ordinal regres-
sion) were performed as a first step with all perioperative
variables: age (years), sex, body mass index (BMI) (kg/m?),
MPSS, quality of life (SF 12), maximum hip pain before
surgery (NRS), severity of chronic pain (CPG), preoperative
analgesics (MQS), psychological distress (DASS — depres-
sion, anxiety, stress), kinesiophobia (TSK), catastrophizing
(CTS), helplessness (THS), thought suppression (TSS),
somatization (PHQ), preoperative neuropathic component
of hip pain (painDETECT), pain sensitivity (PPT, kPa), and
pain inhibition (CPM).

To reduce the number of variables, the cumulative opioid
consumption, postoperative pain on movement, and maxi-
mum pain were calculated by summing the respective scores
(mg ME, NRS) over days 1, 3, 5, and 7. Variables that cor-
related significantly with the disability score (p<0.05; CPG)
were analyzed in a second step in a multivariate analyzes
model.

Journal of Pain Research 2017:10

submit your manuscript

2187

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Journal of Pain Research downloaded from https://www.dovepress.com/ by 134.76.18.141 on 06-Oct-2017
For personal use only

Erlenwein et al

Dove

Results

A total of 172 patients scheduled for elective total hip replace-
ment were screened for recruitment (Figure 1). Of these, 47
patients did not meet the inclusion criteria or were excluded
during the initial perioperative assessment, (primary exclu-
sions: three took part in other studies, one was younger than
18 years, one did not speak German, three were hospitalized
outside of clinical routine and could not be measured preop-
eratively, one was an active drug user, one had dementia, nine
had neuroaxial anesthesia, fifteen had their surgery postponed
and thirteen patients declined to participate) resulting in 125
patients with complete perioperative data.

A total of 104 patients were included into the analyses for
the 6-month follow-up. Patients’ characteristics and preopera-
tive baseline parameters are presented in Table 1 and Table 2.

For most variables, there were no significant difference
between lost patients and patients included within the follow-
up analysis. There were also no differences in patients with
and without an additional chronic pain entity, which were
lost to follow-up (p=0.301, X>=1.737).

Prevalence of persistent hip pain after hip
surgery

Six months after surgery, 26% of the patients reported pain
in the area of the operated hip (>0 NRS) at the time of the
interview, while 58% reported having had hip pain within
the last 4 weeks before the follow-up interview. The median
of the reported maximum pain intensity during the last 4
weeks before the follow-up was 2 (1.2—4) on the NRS. A

total of 17% (n=18) of the 104 patients with pain reports had
moderate-to-severe maximum pain intensity (>3 NRS) during
the last four weeks before the follow-up interview, whereas
83% of the patients had no pain or mild pain only (<3 NRS).

Pre-existing chronic pain entities
In the follow-up cohort, 69 (66%) patients had at least one
chronic pain entity in addition to hip pain at the time of
surgery, whereas 35 (34%) patients had no other pain entity.
There was no statistically significant influence of other
pre-existing chronic pain entities beyond the hip with respect
to the prevalence or intensity of persistent post-operative hip
pain (chronic pain/no chronic pain — prevalence or intensity of
persistent postoperative hip defined by: “>0 NRS” p=0.275,
X2=1.489; “>3 NRS” p=0.411, X?>=1.274; maximum pain
intensity during the last four weeks before the follow-up:
p=0.077, Z=—1.769; hip pain intensity at the time of the
follow-up interview: p=0.189, Z=—1.314).

Impact of persistent postoperative hip
pain intensity on daily life

There was a significant improvement in the quality of life
6 months after surgery (overall pre vs postoperative mental
health [SF 12]: 49.2+11.9/55.017.5, p=0.011; pre vs postop-
erative physical health [SF 12]: 29.91£7.5/44.4£10.1, p<0.001),
but no differences in values for mental health and physical
health status were observed between patients with no or mild
persistent postoperative pain (NRS <3) vs patients with moder-
ate and severe pain intensity 6 months after surgery (Table 3).

Table | Follow-up patient’s preoperative general characteristics, group differences, univariate analysis

Variable Total (n=104) Maximum pain intensity 6 months Group differences
after total hip replacement
NRS =3 (n=86) NRS >3 (n=18) p-values and
*Z-value/**X?
General preoperative characteristics
Age (years) 63.0£12.6 62.2£12,8 66.8£!1.1 0.185 1324
Female proportion (%) 58 59 50 0.468 0.528**
BMI (kg/m?) 28.0+5.0 27.4+4.9 30.8+4.9 0.008 2.659*
Mental health (SF 12) 49.2+11.8 49.4£12.0 48.5%11.3 0.719 0.360*
Physical health (SF 12) 29.947.5 30.0+7.3 29.318.6 0.935 0.082*
Preoperative pain characteristics
Preoperative maximum hip pain intensity (NRS) 8.0 (7.0-9.0) 8.0 (7.0-9.0) 9.0 (8.0-9.0) 0.246 1.159*
Chronic Pain Grade (%)
| 16 16 13 0.057 —1.904*
2 25 26 25
3 20 22 6
4 39 36 56
Preoperative analgesic consumption (MQS) 3.4 (0.0-6.5) 3.4 (0.0-6.8) 3.4 (0.0-5.7) 0.839 0.204*
Neuropathic pain characteristics (painDETECT) 9.0 (4.0-12.25)) 8.0 (4.0-12.0) 11.5(5.75-14.75) 0.120 |.555*

Notes: Ordinal variables were presented using the median (median [1-3 Quartile]). Metric variables were presented using the arithmetic mean and the SD (meanSD).
Abbreviations: BMI, body mass index; MQS, Medication Quantification Scale; NRS, Numeric Rating Scale; SF 12, Short-Form 12.
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Table 2 Follow-up patient’s preoperative psychological distress and physical pain testing, group difference, univariate analysis

Total (n=104) Maximum pain intensity 6 months Group differences

after total hip replacement

NRS <3 (n=86) NRS >3 (n=18) p-value Z-value
Psychological distress
Depression (DASS) 3.0 (1.0-5.0) 2.0 (1.0-5.0) 5(2.25-8.75) 0.032 2.144
Anxiety (DASS) 1.0 (0.0-3.0) 1.0 (0.0-2.0) 2.5 (1.0-3.75) 0.013 2.488
Stress (DASS) 5.0 (2.0-8.0) 4.0 (1.5-7.0) 6.5 (5.0-10.5) 0.038 2.074
Kinesiophobia (TSK) 36.0 (32.0-41.0) 35.0 (31.0-40.25) 39.0 (34.0-44.5) 0.063 1.857
Catastrophizing (CTS) 0.9+1.2 0.7£1.0 1.7£1.6 0.013 2482
Help-/Hopelessness Scale (THS) 2.1£1.7 1.9+1.7 3.3t1.6 0.003 2.927
Thought Suppression (TSS) 2.7+1.6 2.5%1.6 3.8t1.4 0.004 2.900
Somatization (PHQ) 5.0 (4.0-8.0) 5.0 (4.0-7.0) 6.0 (4.0-8.5) 0.381 0.876
Physical pain testing
Pressure pain threshold (kPa) 382.4+175.0 391.0£177.8 341.9+£159.0 0.407 0.829
Pain inhibition (CPM) 1.05+0.19 1.03£0.16 1.15+0.26 0.136 1.492

Notes: Ordinal variables were presented using the median (median [I-3 Quartile]). Metric variables were presented using the arithmetic mean and the SD (meanSD).
Abbreviations: CPM, conditioned pain; CTS, Catastrophizing Thoughts Scale; DASS, Depression Anxiety and Stress Scale; kPa, kilopascals; TSK, Tampa Scale for
Kinesiophobia; THS, Thoughts of Help-/Hopelessness Scale; TSS, Thought Suppression Scale; PHQ, patients health questionnaire.

Table 3 Follow-up patient’s quality of life, psychological distress, and functionality in daily life activities 6 months after total hip
replacement

Total (n=104) Maximum pain intensity 6 months after Group differences

total hip replacement

NRS <3 (n=86) NRS >3 (n=18) p-value Z-value
Quality of life
Mental health (SF 12) 55.0£7.5 55.247.5 535174 0.280 1.081
Physical health (SF 12) 44.4+10.1 44.3+10.4 449483 0.927 0.092
Psychological distress
Depression (DASS) 0.0 (0.0-3.0) 0.0 (0.0-1.0) 4.0 (1.75-11) <0.001 4.487
Anxiety (DASS) 0.0 (0.0-2.0) 0.0 (0.0-1.0) 2.0 (1.0-7.75) <0.001 3.776
Stress (DASS) 1.0 (0.0-3.25) 1.0 (0.0-2.0) 6.0 (1.0-11.0) 0.002 3.097
Kinesiophobia (TSK) 31.0 (28.5-35.0) 30.0 (28.5-30.0) 36.5 (29.25-43.5) 0.009 2.600
Daily life activity
Disability score (CPG) 0.0.(00-0.0) 0.0 (0.0-0.0) 3.0 (0.0-5.0) <0.001 4.376

Notes: Ordinal variables were presented using the median (median [I-3 Quartile]). Metric variables were presented using the arithmetic mean and the SD (meanSD).
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Abbreviations: CPG, Chronic Pain Grade; DASS, Depression Anxiety and Stress Scale; SF 12, Short-Form 12; TSK, Tampa Scale for Kinesiophobia.

Patients with moderate-to-severe pain intensity (>3
NRS) 6 months after surgery had more psychological dis-
tress (DASS — depression, anxiety, stress; Tampa Scale for
Kinesiophobia [TSK] — fear of movement) and more often
showed values in the psychological assessment with potential
clinical relevance (proportion of patients with relevant score
for depression [>10 points] total 8%, “NRS <3 5%, “NRS
>3 22%, anxiety [>6 points] total 10%, “NRS <3” 6%, “NRS
>3 28%, stress [>10 points] total 10%, “NRS <3” 5%, “NRS
>3” 24%; proportion of patients with relevant score for kine-
siophobia total [>38 points] 13%, “NRS <3” 11%, “NRS >3”
31%). Furthermore, these patients had worse functionality in
their daily life activities (CPG — disability points, Table 3).

Risk factors for poor functional outcome
From the univariate analyzes, the variables BMI, preop-
erative maximum pain intensity (NRS), neuropathic pain

characteristics (painDETECT), depression (DASS), help-
lessness (THS), and the intensity of postoperative pain
on movement (NRS) and the maximum intensity of pain
postoperatively (NRS) were associated with the functional
outcome (disability score of the CPG; Table 4). The multi-
variate analyses showed that the maximal preoperative pain
intensity and the BMI were the only independent factors
influencing daily function 6 months after total hip replace-
ment (R>=0.311, F=17.382, p<0.001).

Discussion

The current results indicate that a high proportion of patients
report some degree of persistent hip pain (maximum hip pain
at the follow-up > NRS 0) after total hip replacement. !4
The results also indicate that the prevalence of persistent pain
(between 26% and 58%) has a significant variation depending
on the definition adopted.

Journal of Pain Research 2017:10

submit your manuscript

2189

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Journal of Pain Research downloaded from https://www.dovepress.com/ by 134.76.18.141 on 06-Oct-2017

For personal use only.

Erlenwein et al

Dove

Table 4 Univariate analysis of characteristics influencing functionality in daily life activities after 6 months

Variable

Univariate analysis on function in daily
life after 6 months (disability score)

p-value Wald
Age (years) 0.078 3.10
Sex 0.264 1.249
BMI (kg/m?) <0.001 19.18
Mental health (SF12) 0.436 0.606
Physical health (SF12) 0.888 0.020
Preoperative maximum hip pain intensity (NRS) <0.001 53.763
Preoperative chronic pain grade 0.009 11.351
Preoperative analgesic consumption (MQS) 0.745 0.106
Neuropathic pain characteristics (painDETECT) <0.001 11.641
Depression (DASS) 0.032 4.583
Anxiety (DASS) 0.193 1.697
Stress (DASS) 0.074 3.194
Kinesiophobia (TSK) 0.144 2.139
Catastrophizing (CTS) 0.181 1.792
Help-/hopelessness (THS) 0.039 4.246
Thought suppression (TSS) 0.705 0.143
Somatization (PHQ) 0.597 0.279
Pressure pain threshold (kPa) 0.480 0.498
CPM 0.174 1.847
Cumulative postoperative pain on movement (NRS) 0.017 5.748
Cumulative postoperative maximum pain intensity (NRS) 0.003 9.101
Cumulative postoperative opioid consumption (ME) 0.534 0.386

Abbreviations: BMI, body mass index; CPM, conditioned pain modulation; CTS, Catastrophizing Thoughts Scale; DASS, Depression Anxiety and Stress Scale; kPa,
kilopascals; ME, Morphine equivalent; MQS, Medication Quantification Scale; NRS, Numeric Rating Scale; SF 12, Short-Form 12; THS, Thoughts of Help-/Hopelessness Scale;
TSK, Tampa Scale for Kinesiophobia; TSS, Thought Suppression Scale; PHQ, Patients Health Questionnaire.

However, only a minority of patients report persistent
hip pain of moderate or severe intensity (NRS). Persistent
pain resulted in a clinically relevant functional impairment
(CPG — disability points). Six months after surgery, patients
with higher persistent hip pain intensity had more limitations
in daily activities (CPG — disability points), and more psy-
chological distress (DASS and TSK). This was not reflected
in the patients’ concurrent report of their quality of life (SF
12). Nevertheless, there was no difference in self-reported
quality of life (SF 12) with respect to pain intensities between
patients with low or high pain intensity (NRS). These results
raise the question about the clinical relevance of a simple
pain report as a potential indicator of functionally relevant
persistent pain after hip surgery.

Prevalence of persistent pain

Depending on the definition used (any pain within the last
4 weeks: NRS >0, current pain at the time of the interview
NRS >0, or moderate-to-severe pain at the time of the
interview: NRS >3), the prevalence of persistent pain after
total hip replacement varied widely. Even if 58% reported
having had hip pain within the last 4 weeks before the
follow-up interview, only 17% of all patients reported pain

intensities (NRS >3) considered to be clinically relevant.
These results are in line with results from other studies that
reported persistent hip pain after total hip replacement in
27%—38% of patients, with 5%—12% of patients reporting
moderate or severe pain intensity.>!'"'43? In a large Danish
registry of the National Health Service, based on 22,963
patients with total hip replacement, hip pain intensity was
rated with a mean of 3.7 (£2.5) on the NRS, 12—-18 months
after surgery in 294 of these patients. In other studies that
assessed the maximum pain intensity in two north American
cohorts, the median maximum pain intensity after 6 and 12
months was 5/10 and 4/10, respectively.'>32 These observa-
tions, together with the current results, indicate similarity
in different populations of patients following hip joint
replacement.

The current study highlights the importance of the defini-
tion of persistent pain for determining prevalence. Pain has a
dynamic character and it does not appear to be useful to use
a simple measure of pain at a single moment in time. These
findings emphasize the need for standardization in research
on persistent postoperative pain including well-defined time
points, frequency, and duration of pain events, which cur-
rently differ significantly across studies.’
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Relevance of persistent pain following hip
surgery

Overall, the reported quality of life (SF 12) improved, while
the limitations in everyday activities (CPG — disability points)
reduced significantly following surgery. Even if patients with
higher pain intensity (NRS) had more limitations at the time
of the follow-up interview (CPG — disability points), this was
not reflected in the reported quality of life (SF 12). Nilsdot-
ter Isaksson analyzed the quality of life of patients at 3, 6,
and 12 months as well as after 4, 5, and 7 years after total
hip replacement. Twelve months after surgery, the patients’
quality of life reached a plateau of improvement.* Thus,
as per these findings, the assessment of persistent pain six
months after surgery might still fall into a period of continu-
ing progress in rehabilitation.

These results raise the question of the relevance of a high
prevalence of persistent pain after hip surgery, only based on
the presence of pain.3* It may be more relevant to consider
functional impairments related to pain than pain alone.

The reported relevance of neuropathic pain character-
istics as a potential marker of nerve damage as a cause of
chronic postoperative pain in other surgical procedures
could not be confirmed for the current study cohort. These
results are consistent with other studies on patients after
hip joint surgery.*!' Also in line with other studies, in
the current cohort, patients with higher persistent pain
intensity (NRS) had greater psychological distress (DASS
and TSK)." Nearly one third of the patients had clinically
relevant values for symptoms of depression and anxiety,
nearly a quarter with “mild” or “severe” pain intensities had
clinically relevant values for symptoms of depression and
anxiety (DASS). Furthermore, patients with at least mod-
erate persistent pain intensity had more clinically relevant
values of fear of movement (TSK). These findings may sup-
port the need for the integration of psychological support
during rehabilitation after surgery for patients who fall into
high-risk groups.'® Preoperative pain intensity (NRS) and
the BMI were the only independent risk indicators for poor
function 6 months after surgery (CPG — disability points).
These findings support the assumption of a close relation
between physical function and pain. Although preoperative
chronic pain has been identified as a relevant factor for
slower rehabilitation in the immediate postoperative period,
at the current follow-up, there was no effect on reduced
function (CPG — disability points) and life quality (SF 12)
6 months after surgery in comparison between patients with
and without other chronic pain.'?

Strengths and limitations

This was a prospective observational study. The study did not
control the standard of clinical care and thus reflects the clini-
cal reality for one clinical center. A strength of this clinical
setting was that this hospital adopts a high grade of standard-
ization. For practical reasons, the follow-up was assessed by
telephone and the assessment tools used were not formally
validated for telephone interviews. However, patients were
familiar with the questions from the baseline assessment.
Moreover, to exclude personal bias, all telephone interviews
were conducted by the same study physician (M.M.), fol-
lowing a standardized protocol. This approach led to a high
response rate along with fully completed questionnaires.

The distinction between pre-existing pain and pain initiated
by surgery is complex, especially after orthopedic procedures.
According to the definition of chronic postoperative pain by
Macrae, the important distinction between pre-existing and
(new) emerging chronic postoperative pain is indefinite or
impossible.”® In joint surgery, the former definition of chronic
pain of the International Association for the Study of Pain (IASP)
by Merskey should be reconsidered. Merskey defined chronic
pain as a condition that has not regressed within a defined period
of 6 months after healing of a tissue defect.*> For this reason,
in musculoskeletal surgery, from our point of view, the term
“persistent” postoperative should be preferred to “chronic”
postoperative pain to avoid a possible causal attribution.

The characterization of the patients was very detailed,
which is a strength on the one side, and a limitation on the
other, due to the sample size in comparison with the number
of variables assessed. However, we analyzed risk factors in a
two-step approach and only included variables with influence
in the univariate analyses. We also reduced variables by sum-
ming the respective scores for pain intensity and analgesic
consumption. A sample size was not calculated because the
sample was defined by the recruitment period.

Conclusion

Some degree of persistent postoperative pain is a common
occurrence after total hip replacement, yet moderate-to-
severe pain with functional limitations was rare. However,
the prevalence and significance of pain depends on its defi-
nition and assessment and should be standardized to ensure
comparisons between future studies.
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Supplementary material

Table S| Properties of variables and test

Variable

Characteristic

Properties

NRS — Numerical Rating Scale
MQS — Medication Quantification Scale

CPG — Chronic Pain Grade
MPSS — Mainz Pain Staging System
painDETECT

SF 12 — Short-Form 12

DASS — Depression, Anxiety and Stress
Scale

TSK — Tampa Scale for Kinesiophobia

PHQ - Patient Health Questionnaire

CTS* — Catastrophizing Thought Scale

THS* — Thought of Help-/Hopelessness
Scale
TSS* — Thought of Suppression Scale

PPT — Pressure Pain Threshold
CPM — Conditioned Pain Modulation

Pain intensity

Consumption of analgesics and
coanalgesics

Chronic pain-related dysfunction
Classification of chronicity of pain
Neuropathic characteristic of pain

Quality of life
Assessment for psychological distress

Pain-related fear of movement

Somatization of mental health
disorders

Tendency of thoughts of
catastrophizing
Tendency of help-/hopelessness

Tendency to suppress negative
thoughts

Overall pain sensitivity
Quantification of ability to condition
to a pain

0-10 — higher number = higher pain intensity
2>0-higher number = more consumption of analgesic

Grade 0—4 — no pain/no limiting to high pain/severely limiting
Stage |1l — higher stage = higher chronicity

0-12 points: unlikely neuropathic component;

1318 points: unclear result;

more than |18 points: probable neuropathic component
0-100 — higher score = better general health

0-21 points — higher score = more psychological distress
(for each subscale)

17-68 points — higher score = higher grade of pain-related fear of
movement

5-9 points: mild;

10—14 points: moderate;

15-30 points: severe level of somatization

0-6 points — higher score = more thoughts of catastrophizing

0-6 points — higher score = more thoughts of help-/hopelessness

0-6 points — higher score = more tendency to suppress negative
thoughts

50-1000 kPa — pressure when felt as a pain (by the patients)
0-1: lower values = higher ability of conditioned pain modulation

Note: *Subscale of the Kiel Pain Inventory.
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