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Editorial
We all see patients with a range of pathologies requiring our expert medical
attention. It is interesting to note that the majority of patients presenting to
health professionals complain of pain as their predominant symptom.
The current pain training in South Africa is hopelessly inadequate and most of
us are ill prepared to handle or manage these patients. Are we different from
other Developed or Developing countries? The simple answer to this is no?
Pain education for health professionals is notoriously poor in all countries. The
need for better pain education has been identified and changes to medical and
paramedical carriculae is being altered in some countries but still remains poor
in global terms. Our parent body, the IASP, has recognized the need for better
pain education and, as you know, has instituted the Global year as the Global
Year for Excellence in Pain Education. You will note that I have included one
fact sheet from this programme in each of our issues this year.
The other situation that arises is that when we do see patients complaining of pain, their pain state appears to
be underestimated by us as their health professional. This fact is discussed in one of the featured articles by
Seers et al. It is noted that all clinical trials involving pain require some form of measurement of pain intensity.
This is mandatory as comparators need to be measurable especially the severity of pain. This enables a
researcher to determine whether an analgesic or intervention is proving effective or ineffective.
It follows that we, as clinicians, should be doing exactly the same to determine whether our interventions
or drugs are proving effective or not. We see that this is not the case and very few practitioners keep “pain
scores” of their patients at the primary or follow-up visits. One of the consequences of this action is that we
rely purely on memory to determine therapeutic efficacy. As per the article, we also tend to underestimate the
pain severity.
There is a clear message that health care professionals are often poor at assessing the pain of patients
for whom they care. Professionals were more likely to underestimate patients’ pain than were the patients’
relatives. Patients reported considerable discordance between the patient and professional rating of global
assessment, with patient estimate of a worse state, driven by pain and function. Children reported higher acute
pain scores than those of their parents.
Professionals cannot be sure of accurately assessing the pain experience of
the patient before them. It is the patient’s own experience that is important. Patient self-assessment of pain
should be the rule in clinical practice, as it is in clinical trials. Pain scoring systems are tools to help. Categorical,
visual analogue, and other scoring systems are generally well correlated. Patients with pain consider a
satisfactory result to be a pain level of no worse than mild pain, achieved quickly. Patient reported pain of
moderate or severe is usually a reason to act.
There is a pressing need for quality control to check that patients are asked about their pain levels and that
what they themselves report is accurately recorded. We are abundantly aware of a problem, and in many
circumstances, we know the solution, but implementation is long overdue.
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Professionals underestimate patients’ pain:
a comprehensive review
Tim Seersa,b, Sheena Derryb, Kate Seersc, R. Andrew Mooreb,*
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Abstract
Pain assessment by patients is the rule in clinical trials but may not be in clinical practice. We examined studies comparing
assessment of pain by patients and professionals in clinical practice using published studies (1990-2016; $20 patients), in English,
in an institutional setting, comparing pain assessment within 24 hours by patients and health care professionals. A difference of at
least 10% of the maximum score was considered significant. We judged quality on sampling method, blinding, and study size. Eighty
studies (20,496 patients) provided data from a range of settings and locations; most (51%) used unbiased sampling, and most (68%)
were blind or probably blind. Nine studies with $500 patients involved 58% of patients; 60 with ,200 patients involved 25%. Large
studies were more likely to use comprehensive or random sampling and blinding of patients and professionals. Underestimation of
pain by professionals compared with patients was reported by 62/80 studies (78%); there was no difference in 17 (21%) and
overestimation in 1 (1%). Underestimation was reported in 75% of large studies (.500 patients), 91% of mid-sized studies (200400), and 78% of small studies (,200). High-quality studies (blind, comprehensive, or random sampling, .200 patients)
consistently reported underestimation (10/11; 91%). The extent of underestimation tended to increase with pain severity.
Professionals consistently tend to underestimate pain compared with assessment by patients. This tendency is more pronounced
with more severe pain, and the extent of underestimation can be large. It is likely that this contributes to undertreatment of pain.
Keywords: Pain, Measurement, Professional, Patient, Concordance

1. Introduction
The development of modern clinical analgesic research was
characterised by intense scrutiny of methodology to make results
reliable and free from bias. Key elements identified early were
randomisation, blinding, and a minimum pain level. Because of
the subjective nature of pain, another key element was that
patients made their own assessment of pain intensity or
relief.3,4,22,28,38 No objective test of pain has been developed,
and measurement by the patient has been the rule in clinical trials
to this day; early methodological criteria have stood the test of
time.35
Why then do journals carry substantial numbers of articles
(around 20 in the past 10 years) examining the question of
differences in pain assessment between patients and professionals? Such studies may reflect some aspect of clinical practice
such as a test of new record systems,18 quality improvement
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systems,61 or a clinical classification.6 Anecdotally, professional
rather than patient assessment of pain can seem to be the norm
in everyday practice.
Professionals can have views that are very different from
patients about what is important. In rheumatoid arthritis, for
example, patients consider that pain is the most important
symptom but rheumatologists consider the number of swollen
joints to have primacy,57 leading to significant discordance in
patient and professional global assessments.13 In advanced
cancer, agreement between patient and observer ratings for
various measures, including pain, was generally modest to low.55
Patients are often not consulted over their pain, even when pain is
to be expected, after surgery for example. A third of respondents
to the large European PATHOS study said that pain was not
assessed, and 60% had no threshold pain score above which
analgesics should be given,5 despite low pain being a driver for
patient satisfaction.37 Chronic pain is more complicated, but low
pain is associated with better economic outcomes, including
work.39,45 Even in standardised settings, pain comes at different
times, at different intensities, and sometimes not at all.34 Those
experiencing moderate or severe pain consistently desire pain
reduced to no pain or only mild pain and quickly.42 Members of
the general public equate moderate, and especially severe, pain
with large decrements in health utility values, irrespective of their
own pain status.14
It is over 15 years since a narrative review of the agreement
between patient and professional pain ratings concluded: “health
professionals are not particularly accurate in their pain assessments and often tend to underestimate pain in others.”53 Pain is
underestimated.25 Why this is so is unclear. Imaging studies
suggest that the human brain can detect pain intensity of others
from facial expressions51; empathy for pain may be underpinned
www.painjournalonline.com
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by neural structures involved in the experience of pain.27
Exhaustive review of factors affecting social judgement of pain
describes its complexity.58
To obtain a more complete assessment of concordance in pain
rating between patients and professionals, we conducted a systematic review across all pain states, in adults able to communicate.

2. Methods
2.1. Searching
We searched electronic databases (MEDLINE, EMBASE, CINAHL
and PsychInfo) using the terms: “Pain measurement OR (pain
measurement).mp AND (agreement OR disagreement OR concordance OR discordance OR judge* OR underestimat* OR overestimat*). Searching was limited to the period 1990 to May 2016 to
ensure the contemporary value of comparisons or conclusions.
Electronic searches were run independently by 2 authors.
Because observational studies are difficult to identify electronically, we supplemented electronic searches with extensive
eclectic searching using reference lists, review articles, and
suggestive applications in PubMed and Google Scholar.31,50 For
example, titles of studies considered possible includes were
pasted into PubMed, and the lists of “Similar articles” and “Cited
by PubMed articles” were examined to find whether any other
articles fulfilled the inclusion criteria. The same process was
followed with Google Scholar, in that case examining the citation
list for the index article. For any probable include found by this
method, a similar process was followed. Extensive eclectic
searching was performed by all authors in different ways.
All likely articles were then discussed by all authors to choose
an agreed list of included articles.
We included only English language studies because we did not
have expertise to translate nuanced information. We did not consider
short abstracts or unpublished studies or contact authors.
2.2. Criteria for inclusion
Included studies had to fulfil the following criteria:
(1) Used valid pain assessment method (categorical verbal rating
scale [VRS], numerical rating scale [NRS], or visual analogue
scale [VAS]).
(2) Conducted in an institutional setting, comparing pain
assessment between a patient and any recognised health
care professional, with paired assessments made within 24
hours.
(3) Patient able to understand and convey their rating of pain in the
context of an appropriate pain assessment tool (for instance,
scoring $23 on the mini-mental state examination (MMSE) or
not having severe trauma or dementia).
(4) Study population was $18 years of age.
(5) Study involved $20 patients because a small size is highly
affected by the random play of chance.40,43,44,59
Two authors independently reviewed the titles and abstracts to
determine whether they satisfied the inclusion criteria; disagreements were resolved through discussion between all authors.
Review authors were not blinded at any stage to author’s names
and institutions, journal of publication, or study results.
2.3. Assessment of methodological quality
We made no formal assessment of the risk of bias in studies. We
anticipated that we would find mainly small observational studies

that were heterogeneous in population, setting, and methods.
Deeks et al.12 considered that biases in nonrandomised studies
are highly variable in causation, direction, and magnitude. They
are believed to introduce additional uncertainty, rather than an
estimable systematic bias.21
Our interest was in the assessment of pain intensity by 2 or
more individuals, not an intervention to change a patient’s
condition. We therefore considered the most important criteria to
evaluate were:
(1) Study recruitment. We considered that studies encompassing
a whole population were less likely to be subject to any
selection bias. Higher quality might then be expected from
comprehensive samples or randomly selected populations
than from a convenience population in which selection might
have occurred.
(2) Blinding. We considered blinded studies in which the 2 parties
were unaware of the other’s assessment to be of higher quality
than unblinded studies.
(3) Study size. Small studies are highly susceptible to random
chance effects,40,43,59 and considerable biases have been
observed in small studies.10,11,16,24,44,49,60 We therefore
looked for agreement or disagreement in studies of more than
500 patients (large), 200 to 500 patients (moderate), or fewer
than 200 patients (small size, minimum 20).

2.4. Outcome measures
We considered any attempt to provide an estimation of the
level of disagreement between the patient self-reported pain
and the pain recorded by the health care professional. This
could be by stating the average discrepancy, reporting
numbers within classes of discordance or concordance, or
any appropriate statistical result. In cases in which studies
reported observations of multiple episodes of pain, we used
the average pain intensity or highest reported pain intensity (or
the closest possible approximation to this). Our preferred
measure of disagreement was for patient–professional scores
to differ by at least 10% of the pain scale being used; that
would be 1 cm or 10 mm on a VAS, 1 point on a 0- to 10-point
NRS,23 or the equivalent on any categorical or verbal rating
scale. This “Iafrati criterion” is widely reported in studies,
though it has been criticised as being somewhat arbitrary.47
We also looked for any other measure of agreement or
disagreement between the patient and health professional.
For each study, all authors agreed a judgement on whether it
reported evidence of underestimation, overestimation, or no
difference between the patient and professional.

2.5. Data extraction and analysis
Data extracted from studies were entered into a standard form
by one of 2 authors. This was then checked by another of the 2
authors, and where necessary, by a third review author. Any
disagreements were resolved through discussion.
No statistical analysis was planned a priori. A descriptive
analysis was considered likely to be the best approach
because we expected considerable heterogeneity between
studies in terms of pain condition, professionals involved, and
pain assessment tools used, as well as the almost 25-year
period over which they were conducted and published,
together with the considerable variation in size. We used the
GRADE approach to assess the quality of evidence.20
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Table 1

Clinical setting and geographical distribution of studies, according to study size.
Study
size

No. of

.500

200500

,200

Setting

Country (individual country where
stated)

Sampling

Blinding

General hospital
Teaching hospital

Finland
France

8 comprehensive
0 random sample

Palliative care centres
Outpatients
Cancer wards
VA hospital outpatients
Emergency department
Primary care

Italy
United Kingdom
USA
11 European countries (1 study)
8 countries worldwide

1 RCT
0 convenience

4 blind
3 probably
blind
2 unclear
0 not blind

General hospital
University hospital

France
Italy

9 comprehensive
1 random sample

Cancer centres
Urology ward
Emergency department
Gynaecology outpatients
Private clinics
Community clinics
Various centres

South Korea
Sweden
USA

1 RCT
0 convenience

Teaching hospital
District hospital

Australia
Austria

16 comprehensive
2 random sample

Maternity hospital
Chemotherapy unit
Oncology

Canada
Finland
Germany

3 RCT
29 convenience
10 insufficient or no
details

Geriatric unit
ICU
Critical care
Palliative care unit
Burns unit
Coronary care unit
Medical ward
Emergency department
Urology ward
Hospital outpatients
Orthopaedic outpatients
Rheumatology outpatients
General surgery
Gynaecological surgery
Orthopaedic surgery
Trauma surgery
Vascular surgery
Out-of-hospital emergency
services
Family medicine
Sheltered accommodation
Nursing homes, community
care
Community

Iran
Ireland
Israel
Italy
the Netherlands
Slovenia
South Africa
Sweden
Switzerland
Turkey
United Kingdom
USA

Studies Participants (range, mean,
median)
9

11

60

563-3575, 1325, 869

200-465, 308, 252

20-198, 87, 71

7 blind
0 probably
blind
3 unclear
1 not blind

30 blind
10 probably
blind
18 unclear
2 not blind

ICU, intensive care unit; RCT, randomised controlled trial; VA, Veterans Administration.

3. Results
3.1. Description and quality of studies
Individual author searches tended to identify the same potentially
relevant studies/articles. The inclusion criteria were met by 80
studies, with 20,496 patients providing relevant data (Table 1).
Most patients (58%) were in the 9 studies involving over 500
patients, whereas 60 studies reporting on fewer than 200 patients
7

involved only 25% of the total. A range of different pain states was
included, with acute pain, cancer pain, chronic noncancer pain,
and pain in the community or nursing homes all represented.
Settings for studies were diverse, involving whole hospitals or
departments, or were limited to specific situations such as units
for older people, critical care, burns, or nursing homes. Studies
were predominantly set in Europe, the United States, Australia, or
Canada (71/80 studies), but some were conducted in Israel (3),
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Turkey (2), Iran (1), Kuwait (1), South Korea (1), and South Africa
(1). References for the included studies are in Supplementary file
1 (available online at http://links.lww.com/PAIN/A535), and
a detailed table describing the studies in terms of setting,
location, sampling, and blinding in Supplementary file 2, together
with a summary of the results in individual studies (available online
at http://links.lww.com/PAIN/A535).
There was a tendency for older studies to be smaller (Supplementary file 3, available online at http://links.lww.com/PAIN/A535).
The decade between 1990 and 1999 had 43% of all studies, but
24% of all patients. The decade between 2000 and 2009 had 41% of
studies and 49% of patients. The period from 2010 to 2016 had 16%
of studies but 27% of patients. Sixteen of the 20 studies involving
more than 200 patients were published since 2000, and were
conducted principally in the United States and Europe.
About half of the studies used comprehensive (or probably
comprehensive) sampling (41%), random sampling (4%), or were
analyses of randomised trials (6%); the remainder were convenience samples (38%), or there was insufficient information to
make a judgement (10%). Only one of the 20 studies involving
more than 200 patients used a convenience sample compared
with 29/60 studies involving fewer than 200.
Most studies (68%) were blind or probably blind, meaning that
neither the patient nor the professional was aware of each other’s
pain assessment score; the largest studies (.500 patients) were
more likely to be blind (78%). Only 3 studies (4%) were explicitly
not blind, and in the remainder (18%), the method of blinding was
unclear or not given (Table 1).
Pain assessments were usually made using the standard VAS
or NRS (100 mm or 10 cm) or VRS (4-point), although a few
studies used nonstandard variations, such as a 15-cm VAS, a 3or 6-point VRS, and a 21-point box scale. Some studies used
more than one scale, and others converted one scale into
another, for example, a VAS score into a VRS. A few studies
reported only the presence or absence of pain, without any
attempt to measure its intensity. Almost all of the studies involved
patients with a range of pain scores, from mild pain to severe pain.
Agreement or disagreement was formally assessed in 59
studies, most frequently in larger studies; definitions of discordance used in the studies are shown in Table 2. All definitions of
disagreement were equivalent to a difference of at least 1 in 10, or
10% of the available score, and frequently higher, especially in the
largest studies. Although the level of disagreement was not
assessed in the remaining 21 studies, information was provided
that allowed a comparison to be made on the level of discrepancy
between the patient and professional, such as mean pain scores
or statistical comparisons.
3.2. Degree of patient and professional agreement
Using these criteria, underestimation of pain by the professional
compared with the patient was reported by 62 of the 80 studies

(78%; Table 3); 17 showed no difference, and in only a single
study in patients with burns was there any consistent
overestimation.15
Nine studies assessed between 563 and 3575 patients each
(mean study size 1325, median 869). In 7, disagreement between
the patient and professional occurred in 10% to 68% of dyads,
and group means disagreed by 10/100 to 30/100. Professional
underestimation of pain compared with the patient was reported
in 6 studies, ranging from “minor” (undefined) to 9 times more
frequent underestimation than overestimation. No clear direction
was apparent in 3 studies, one of which reported overestimation
for incident pain and underestimation for neuropathic pain. The 4
studies that were both blinded and had comprehensive or
random selection reported significant underestimation. More
frequent underestimation than overestimation was reported for
higher levels of pain intensity in 3 studies that specifically looked
for an effect.30,32,36
Eleven studies assessed 200 to 465 patients each (mean study
size 308, median 252). In 6 studies, disagreement between the
patient and professional occurred in 33% to 68% of dyads but
another reported 65% to 80% for patients with moderate or severe
pain. Another reported a mean difference between patient and
professional pain scores of 29/100. Professional underestimation of
pain compared with the patient was reported in 10 studies, ranging
from 1.5 to 3 times greater underestimation than overestimation or
“significant” or “mainly underestimation”; in 1 study, there was no
clear direction. More frequent underestimation than overestimation
was reported with higher pain intensity in 1 study. Six of 7 studies that
were both blinded and had comprehensive or random selection
reported significant underestimation.
Sixty studies assessed 20 to 198 patients each (mean study
size 87, median 71). In 30 studies, disagreement between patient
and professional occurred in 15% to 98% of dyads. Professional
underestimation of pain compared with that of the patient was
reported in 46 studies, ranging from 1.5 to 10 times greater
underestimation than overestimation, or from “minor” to “major”
underestimation. No direction was reported in 13 studies. One
study in patients with burns reported overestimation. More
frequent underestimation than overestimation was reported with
higher pain intensity in 13 studies. Twenty-three of 27 studies that
were both blinded and had comprehensive or random selection
reported significant underestimation.
3.3. GRADE evaluation
Because of the observational design of the studies, our initial
evaluation of the evidence was low quality. We uprated our
assessment of quality to moderate-to-high for 4 reasons:
(1) The magnitude of the degree of underestimation was large and
consistent.
(2) We could identify no confounding that would suggest
a spurious cause for underestimation or overestimation.

Table 2

Definitions of discordance.
Study size

No. of studies (%)

No. of patients (%)

Definitions of disagreement (VAS equivalent)
‡1/10

.500

‡2/10

‡3/10

Other

Undefined

Not assessed*

9 (11)

11,922 (58)

1

4

0

4

0

0

200-500

11 (14)

3387 (16)

3

1

0

2

5

0

,200

60 (74)

5187 (25)

14

7

1

6

11

21

* Discordance not formally assessed but patient and professional results reported.
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Table 3

Direction of disagreement.
Study size

Professional pain score compared with that of patients
Underestimation

No direction

Overestimation

All studies
.500
200-500
,200
All studies

6
10
46
62

3
1
13
17

0
0
1
1

Studies both blind and comprehensive and
random sampling
.500
200-500
,200
All studies

4
6
23
24

0
1
2
3

0
0
0
0

(3) There was a greater effect in studies of higher quality,
irrespective of size. A greater proportion of studies reported
underestimation in which studies were both blind and had
comprehensive or random sampling (33/38; 87% compared
with 78% overall), and with 10/11 (91%) of studies with .200
patients reporting underestimation.
(4) We judged there to be the equivalent of a dose–response in
underestimation. A number of large studies examining a link
between the degree of underestimation and the patientreported pain severity showed greater underestimation in
patients with more severe pain.

4. Discussion
This systematic review has several strengths. Studies involved
different countries and a broad range of clinical conditions where
pain is frequent, such as hospital settings, outpatients, primary
care, and nursing homes. There was a clear and consistent
message, that is, professionals frequently underestimate pain
compared with the patient report. Underestimation was reported
in 75% of large studies, 91% of mid-sized studies, and 78% of
small studies. Underestimation was more frequent in larger of
higher quality studies. Findings were consistent in different clinical
settings, and despite the use of different pain scales and varying
definitions of agreement or disagreement. Consistent overestimation of pain by professionals was reported in a single small
study. Although there may be concerns over quality and size of
the studies and the measurement and magnitude of the
underestimation, the fact of generalised underestimation seems
to be incontrovertible. This was especially the case with higher
levels of pain intensity. Our GRADE assessment indicated the
evidence to be moderate-to-high quality.
Assessment of sources of bias is largely undefined for the type
of studies in this review. We judged the most critical issues were
sampling method, blinding of the patient and professional to the
other’s score, and study size. Most studies (51%) used
comprehensive (or probably comprehensive) sampling, random
sampling, or analyses of randomised trials; 19/20 of the largest
studies used unbiased sampling. Most studies (68%) were blind
or probably blind, with only 4% clearly not blind. Few studies were
large, with only 9 studies (but 58% of all patients) involving over
500 patients, and 74% of patients were in the 20 studies with over
200 patients. Large studies were more likely to use comprehensive or random sampling, and blinding of the patient and
professional. Large studies of the highest quality were more
consistent in reporting underestimation.
9

A particular issue was the degree of difference required for
a result to be judged a disagreement. All of the formal measures
used a criterion of 10% of the value of the pain scale used (1/10 or
10/100). This is not a small difference. Farrar et al.17 suggested
that minimal clinically important differences in pain were around
33%, but that was an absolute change in an individual.
Differences of 10% or above in mean pain scores between active
drug and placebo are indicative of “effective” drugs because
some get good pain relief but some do not, even with the best
drugs.41 Nevertheless, varying definitions of what constituted
disagreement represents a weakness, although no reasonable
explanation of changing definitions would affect the direction of
the result. An analysis according to whether or not pain was at the
acceptable level of no pain or no worse than mild pain is unlikely to
have changed the findings, and may have made the comparison
more stark.42
A further weakness is the difficulty of ascertaining whether all
appropriate studies have been identified. Searching for observational studies electronically has weaknesses, but we supplemented this with other methods found to be successful in similar
circumstances.31,50 We did not have the skills adequately to
translate studies in languages other than English. An updated
search in PubMed to May 2017 identified one additional study
that satisfied our inclusion criteria. This study supports the
general findings of this review, and in particular the greater
underestimation of severe pain.52
There is a clear message that health care professionals are
often poor at assessing the pain of patients for whom they care.
Our findings extend those of Kappesser and Williams,26 who
reviewed 13 studies that looked at patient-observer agreement
and found that professionals were more likely to underestimate
patients’ pain than were the patients’ relatives. A systematic
review of 12 studies in rheumatoid arthritis (11,879 patients)
reported considerable discordance between the patient and
professional rating of global assessment, with patient estimate of
a worse state, driven by pain and function.13 Children reported
higher acute pain scores than those of their parents.33 It has been
argued that professionals can become “numb” to suffering.47
Pain professionals may be better than other health care
professionals in assessing patients’ pain, at least in one example
of paediatric intensive care nurses.29
The reason why pain is underestimated is interesting. Patient
and clinician use information largely inaccessible to the other: the
patient uses his or her own beliefs about the pain and underlying
causes; the clinician uses the patient’s behaviour, facial
expression, and information about the disorder presumed to
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cause the pain, and knowledge of the condition.58 Perhaps
different estimations are to be expected and may be resistant to
change. Even when exposed to the patient’s rating of pain after
estimating it blind to that rating, clinicians do not adjust their
estimates much toward the patient’s rating.48
Understanding of causation is likely to help in finding ways to
overcome underestimation by professionals.58 At present,
however, the fact of significant underestimation is of primary
importance. Pain assessment and report by the patient has been
accepted as an absolute requirement for pain trials for over half
a century.3,4,22,28,38 A recent guideline on management of
postoperative pain states “because pain is inherently subjective,
patient self-report is the primary basis of all pain assessments.”7
Moreover, studies consistently demonstrate that improvements
in pain therapy in hospital and especially in postoperative patients
come from pain assessment by the patient, action when pain
breaches a threshold, and re-evaluation of pain by the
patient.1,2,46,61 Yet painful conditions are among the most
common afflicting humans worldwide, and associated with
considerable numbers of years living with disability,63 and surveys
consistently show pain, including severe pain, to be a common
experience even in the hospital.19
These studies were conducted between 1991 and 2016, with
no indication that the situation is improving. There will be
circumstances in which patients cannot communicate their pain,
but when they can, it is the patient’s report that is important, as
accepted for clinical trials for decades22 and as current guidance
makes clear in some institutions.54 When professionals do not
ask or believe the patient, the result is that significant pain is
undertreated in a large proportion of them.64 The practical
message is to have pain measured regularly by the patient where
possible, to set thresholds for action and to act on high pain
scores, again as some guidance recommends.1,54
Because professionals can only ever estimate the patient’s
pain, it may not be surprising that patient and professional actual
pain scores do not always agree. Professionals should therefore
avoid assuming that their estimated score is accurate—the
patient needs to be asked about their own pain. A concern is that
health care professionals may value their own rating over that of
the patient: they know the patient’s rating but discount it.

5. Conclusions and recommendations
(1) Results of this systematic review emphasise that professionals
cannot be sure of accurately assessing the pain experience of
the patient before them. It is the patient’s own experience that
is important. In 1946, Beecher4 described eliciting pain levels
from a wounded soldier by asking the question “As you lie there
are you having any pain?” This would be a good first step.
(2) Patient self-assessment of pain should be the rule in clinical
practice, as it is in clinical trials.
(3) Other than for quality improvement purposes,18,61 there is no
compelling reason for continuing to perform and publish
studies comparing pain scoring by the patient and professional. With half a century of research consistently producing the same result, it is time to stop. Systematic research
has identified similar circumstances previously.56
(4) New research might profitably take different directions to
better understand the problem of pain underestimation by
professionals. These may include, but are not restricted to,
investigating what impact it may have on patients and health
care systems, its psychological underpinnings, the identification of its correlates, and perhaps pragmatic mechanisms to

manipulate its magnitude or ameliorate its effects, for example,
along the lines of providing a pain-free hospital.62
(5) Pain scoring systems are tools to help. Categorical, visual
analogue, and other scoring systems are generally well
correlated.8,9
(6) Patients with pain consider a satisfactory result to be a pain
level of no worse than mild pain, achieved quickly. Patientreported pain of moderate or severe (more than 30/100 mm on
a 100-mm VAS) is usually a reason to act.
There is a pressing need for quality control to check that
patients are asked about their pain levels and that what they
themselves report is accurately recorded. That, together with
examples of what can work in particular pain situations, especially
in managing chronic noncancer pain, is today’s research agenda.
We are abundantly aware of a problem, and in many circumstances, we know the solution, but implementation is long
overdue.
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Abstract
We assessed the effectiveness of a 6-month healthy lifestyle intervention, on pain intensity in patients with chronic low back pain who
were overweight or obese. We conducted a pragmatic randomised controlled trial, embedded within a cohort multiple randomised
controlled trial of patients on a waiting list for outpatient orthopaedic consultation at a tertiary hospital in NSW, Australia. Eligible
patients with chronic low back pain (.3 months in duration) and body mass index $27 kg/m2 and ,40 kg/m2 were randomly
allocated, using a central concealed random allocation process, to receive advice and education and referral to a 6-month
telephone-based healthy lifestyle coaching service, or usual care. The primary outcome was pain intensity measured using an 11point numerical rating scale, at baseline, 2 weeks, and monthly for 6 months. Data analysis was by intention-to-treat according to
a prepublished analysis plan. Between May 13, 2015, and October 27, 2015, 160 patients were randomly assigned in a 1:1 ratio to
the intervention or usual care. We found no difference between groups for pain intensity over 6 months (area under the curve, mean
difference 5 6.5, 95% confidence interval 28.0 to 21.0; P 5 0.38) or any secondary outcome. In the intervention group, 41% (n 5
32) of participants reported an adverse event compared with 56% (n 5 45) in the control group. Our findings show that providing
education and advice and telephone-based healthy lifestyle coaching did not benefit patients with low back pain who were
overweight or obese, compared with usual care. The intervention did not influence the targeted healthy lifestyle behaviours proposed
to improve pain in this patient group.
Keywords: Low back pain, Lifestyle, Obesity, Randomised controlled trial

1. Background
Low back pain is the leading cause of disability worldwide and
imposes considerable economic burden.11,13 There is strong
evidence that the development and persistence of low back pain
is linked to “lifestyle risks,” such as overweight and obesity.34
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Clinical practice guidelines recommend that patients with low
back pain should be advised to engage in physical activity,23,30
and there is widespread suggestion that managing lifestyle risks,
such as weight, should be a key focus of care for patients with low
back pain.12,37
Systematic review evidence suggests that targeting lifestyle
risk factors reduces pain and disability in other musculoskeletal conditions such as knee osteoarthritis (OA).10 A metaanalysis of randomised controlled trials (RCTs) showed that
behavioural weight loss interventions lead to moderate
improvements in pain and physical function for patients with
knee OA who were overweight or obese.10 Furthermore,
patients who achieve at least a 5% weight loss experience
a significant reduction in disability. 10 In contrast to knee OA, no
RCTs have assessed the impact of lifestyle interventions on
patient outcomes for low back pain. 37 This means that despite
the known links between lifestyle risks and low back pain, there
is currently no evidence about the effectiveness of lifestyle
management to guide clinical practice recommendations for
low back pain.
There are several theories for why targeting lifestyle risk factors
could improve patient-reported outcomes such as pain and
disability for people with low back pain. Weight loss may reduce
mechanical load on the spine, reduce systemic inflammation,12,32
or reduce mood or emotional distress which is believed to
exacerbate the effect of weight on the experience of pain.9
Furthermore, increased physical activity and a better diet (ie, less
energy-dense, nutrient-poor foods) may influence these processes by contributing to weight loss.12
www.painjournalonline.com
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Figure 1. Trial profile. BMI, body mass index; NRS, numerical rating scale.

In view of this, we aimed to assess the effectiveness of
a healthy lifestyle intervention, which targeted weight, physical
activity, and diet behaviours, to reduce pain intensity for
patients with chronic low back pain who were overweight or
obese, compared with usual care. The trial also aimed to

determine whether the intervention approach improved
disability, weight, body mass index (BMI), physical activity,
diet, sleep quality, global rating of symptom change, emotional
distress, quality of life, and health care use, compared with
usual care.
16
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Table 1

Baseline characteristics.
Intervention (n 5 79)
Demographic characteristics
Age (y), mean (SD)
Sex (male), n (%)
Aboriginal and/or Torres Strait Islander status, n (%)
Employment status, n (%)
Employed
Unemployed
Retired
Can not work (health reasons)
Country of origin (Australia), n (%)
Highest level of education, n (%)
.High school
Private health insurance, n (%)
Other coexisting medical conditions needing medication, n (%)
Current time on the waiting list for consultation (d), median (IQR)
Triage classification, n (%)*
Nonurgent
Semiurgent
Urgent

56.0 (13.3)
31 (39.2)
7 (8.9)

57.4 (13.6)
34 (42.5)
5 (6.3)

17 (21.5)
15 (19.0)
27 (34.2)
20 (25.3)
69 (87.3)

17 (21.3)
9 (11.3)
29 (36.3)
25 (31.3)
68 (85.0)

27 (34.2)
6 (7.6)
67 (84.8)
685 (255-1289)

Clinical characteristics
Pain intensity (NRS), mean (SD)
Pain duration (how long have you been troubled with your pain) (y), mean (SD)
Disability and function (RMDQ), mean (SD)
Self-reported weight, mean (SD)
Subjective BMI, mean (SD)
Quality of life (SF12.v2), mean (SD)
PCS
MCS
Emotional distress (DASS-21), mean (SD)
Depression subscale
Anxiety subscale
Stress subscale
Poor sleep quality (item 6, Pittsburgh Sleep Quality Index), n (%)†
Physical activity (mins MVPA/wk), mean (SD)
Diet, n (%)
Daily fruit intake (,2 serves)
Daily vegetable intake (,5 serves)
Consumes discretionary foods more than once a wk
Alcohol consumption (AUDIT), mean (SD)
Smoking prevalence, n (%)
Pain attitudes (SOPA), mean (SD)
Fear avoidance beliefs (FABQ), mean (SD)
Health care utilisation, n (%)
Medication use for back pain
Health care visits for back pain

Control (n 5 80)

31 (38.8)
9 (11.3)
68 (85.0)
525 (184-1185)

5 (6.3)
64 (81.0)
8 (10.1)

3 (3.8)
66 (82.5)
9 (11.3)

6.7 (1.8)
13.0 (11.9)
14.7 (5.2)
91.9 (16.5)
32.4 (3.5)

6.8 (1.6)
18.5 (15.7)
15.8 (5.1)
90.8 (14.6)
32.1 (3.6)

31.3 (9.2)
46.7 (13.9)

29.2 (9.6)
46.1 (13.8)

11.3 (10.9)
9.3 (7.7)
13.3 (9.3)
11 (14)
73.9 (219.3)

9.9 (9.1)
9.0 (7.8)
13.6 (9.0)
24 (30)
146.7 (504.0)

40 (51)
64 (81)
9 (11)
2.2 (2.5)
17 (22)
16.9 (4.7)
17.2 (5.5)

41 (51)
67 (84)
11 (14)
2.2 (2.6)
21 (26)
16.5 (4.7)
17.5 (6.0)

66 (84)
37 (47)

63 (79)
47 (59)

* Note that these percentages do not add up to 100% because n 5 4 participants had no triage classification recorded (intervention, n 5 2; control, n 5 2).
† Item 6 from the Pittsburgh Sleep Quality Index dichotomised as very bad and fairly bad vs very good and fairly good.
AUDIT, Alcohol Use Disorders Identification Test; BMI, body mass index; DASS-21, Depression Anxiety Stress Scale; FABQ, Fear Avoidance Beliefs Questionnaire; IQR, interquartile range; MCS, Mental Component Score;
MVPA, moderate-to-vigorous physical activity; NRS, numerical rating scale; PCS, Physical Component Score; RMDQ, Roland Morris Disability Questionnaire; SF12.v2, Short Form Health Survey Version 2; SOPA, survey of pain
attitudes.

2. Methods
2.1. Study design and participants
The study was a 2-arm pragmatic parallel group RCT, part of
a cohort multiple RCT.31 Details of the study are reported in the
study protocol and statistical analysis plan.26,39 Protocol deviations are specified in Text S1 in the supplementary file (available
online at http://links.lww.com/PAIN/A548). The study was conducted at the John Hunter Hospital, New South Wales (NSW),
Australia. Patients with musculoskeletal conditions, who were on
the waiting list for outpatient consultation with an orthopaedic
specialist, were invited to participate in the cohort study involving
telephone assessments. All patients in the cohort were informed
17

that regular surveys were being conducted as part of hospital
audit processes and to track patient health while waiting for
consultation. During one of the telephone assessments, participants of the cohort study with chronic low back pain were
assessed for eligibility for the RCT. Eligible consenting patients
were randomised to study conditions: (1) offered the intervention
(intervention group), or (2) remained in the cohort follow-up (usual
care control group).
Participant inclusion criteria were: a primary complaint of
chronic low back pain (defined as pain between the 12th rib and
buttock crease with or without leg pain for longer than 3 months)2;
with an average low back pain intensity $3 of 10 on a 0 to 10
numerical rating scale (NRS) over the past week, or moderate
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Table 2

Analyses of primary outcome (pain intensity).
Analysis
Primary (ITT and MI)
Analysis
Secondary

Outcome

Intervention mean
(95% CI) (n 5 79)

Control mean (95% CI)
(n 5 80)

Mean difference*
(95% CI)

P

Area under the pain
intensity curve (AUC)

156.8 (146.2 to 167.5)

163.4 (153.6 to 173.1)

6.5 (28.0 to 21.0)

0.38

Outcome

Intervention mean (SD)
(n 5 79)

Control mean (SD)
(n 5 80)

Mean difference*
(95% CI)

P

Pain intensity score
Baseline
Week 2
Week 6
Week 10
Week 14
Week 18
Week 22
Week 26
Monthly trend

6.7 (1.8)
6.4 (2.1)
6.2 (2.1)
5.7 (2.4)
6.4 (2.3)
5.6 (2.5)
5.7 (2.5)
5.8 (2.7)

6.8 (1.6)
6.4 (1.9)
6.2 (2.1)
6.4 (2.0)
6.8 (1.8)
6.5 (1.8)
6.2 (2.0)
6.3 (2.4)

0.0 (20.6 to 0.6)
20.1 (20.8 to 0.5)
0.6 (0.0 to 1.3)
0.4 (20.2 to 1.1)
0.8 (0.2 to 1.5)
0.4 (20.3 to 1.1)
0.3 (20.4 to 1.0)
0.08 (20.04 to 0.21)

1.00
0.72
0.05
0.20
0.01
0.24
0.36
0.19

* Mean difference 5 control 2 intervention.
AUC, area under the curve; CI, confidence interval; ITT, intention to treat; MI, multiple imputation.

level of interference in activities of daily living (adaptation of item 8
on SF36); 18 years or older; overweight or obese (BMI $27 kg/m2
and ,40 kg/m2) based on self-reported weight and height; and
access to a telephone. Exclusion criteria were: known or
suspected serious pathology as the cause of back pain as
advised by their general practitioner (eg, fracture, cancer,
infection, inflammatory arthritis, and cauda equina syndrome);
previous obesity surgery; currently participating in any prescribed, medically supervised or commercial weight loss program; back surgery in the past 6 months or booked for surgery in
the next 6 months; unable to comply with the study protocol that
required adaption of meals or exercise due to nonindependent
living arrangements; any medical or physical impairment precluding safe participation in exercise, such as uncontrolled
hypertension; and unable to speak and read English sufficiently
to complete the study procedures.
Ethical approval was obtained from the Hunter New England
Human Research Ethics Committee (approval No. 13/12/11/
5.18) and the University of Newcastle Human Research Ethics
Committee (approval No. H-2015-0043). This study adheres to
the Consolidated Standards of Reporting Trials (CONSORT)
guidelines.
2.2. Randomisation and masking
The randomisation schedule was prepared a priori by an
independent investigator using SAS 9.3 through the SURVEYSELECT procedure. Patients were randomised into study
conditions (offered the intervention, or usual care control) in a 1:
1 ratio, using a central concealed random allocation process.
Specifically, when a patient was deemed eligible, they were
allocated the next available study identification number which
corresponded with study identification numbers of the randomisation schedule. At this point, the patient was considered
randomised to the study. After baseline assessment, interviewers
opened a prepacked opaque envelope labelled with the
corresponding study identification number and contained the
participant’s group status. The envelopes were arranged by
a research assistant, who was not involved in the study. Outcome
assessors conducting follow-up data collection telephone interviews, and trial statisticians were masked to group allocation.
Because of the design of the study (ie, cohort multiple RCT),31
participants were not aware of alternate study conditions.

2.3. Interventions
Participants randomised to the intervention group were offered
a healthy lifestyle intervention involving brief telephone advice,
offer of a clinical consultation followed by referral to a 6-month
telephone-based healthy lifestyle coaching service. The approach was based on formative evaluation which identified
telephone services as the most preferred method by patients to
support lifestyle change and weight loss.40 Participants in the
intervention group remained on the waiting list for orthopaedic
specialist consultation and could attend a consultation during the
study period. Patients were free to access care outside the study,
as they saw fit.
The brief telephone advice was provided by trained telephone
interviewers after baseline assessment, immediately after randomisation. This advice included information that a broad range
of factors contribute to the experience of low back pain, followed
by description of the potential benefits of weight loss and physical
activity for reducing low back pain.
The clinical consultation was a face-to-face consultation (up to
1 hour) conducted in a community health centre with the study
physiotherapist, who was not involved in data collection. As
detailed in our protocol,39 the consultation was informed by Self
Determination Theory and involved 2 broad approaches: (1)
clinical assessment followed by low back pain education and
advice and (2) behaviour change techniques.1
In brief, the patient education and advice aimed to improve
understanding about low back pain, correct erroneous beliefs about
the cause of back pain, (ie, provide information about the nature of the
condition, that persistent low back pain is multifactorial with multiple
influences and not usually the result of pathological tissue damage),
reduce pain-related fear and distress that may hamper participation in
the intervention, as well as describe the broader influences of back
pain including lifestyle risks (overweight, inactivity, nutrition, smoking,
alcohol, and poor sleep). The education and advice included
information about the role of weight loss and physical activity in
managing low back pain symptoms and introduced the telephone
health coaching service as a way to support weight loss, physical
activity, and diet. The behaviour change techniques were incorporated to facilitate intentions to change and adopt healthy lifestyle habits
for back pain self-management, using the following techniques:
intention formation1 (by encouraging commitment from the participant
to engage with the coaching service and confirming that monitoring of
18
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Table 3

Analyses of secondary outcomes.
Outcome
Disability score (RMDQ)

Self-reported weight

Objective weight
Subjective BMI

Objective BMI

Time point

Intervention

Control

Mean (SD)

Mean (SD)

Mean difference*
(95% CI)

Baseline
Week 6
Week 26

14.7 (5.2); n 5 79
14.2 (5.6); n 5 57
13.9 (6.5); n 5 38

15.8 (5.1); n 5 80
15.8 (5.1); n 5 69
14.7 (5.9); n 5 55

0.8 (20.6 to 2.2)
20.1 (21.7 to 1.5)

Baseline
Week 6
Week 26

91.9 (16.5); n 5 79
93.9 (18.0); n 5 62
93.5 (17.4); n 5 54

90.8 (14.6); n 5 80
90.2 (15.0); n 5 72
93.3 (16.8); n 5 63

20.3 (21.9 to 1.2)
1.8 (0.2 to 3.5)

Baseline†
Week 26

98.5 (18.6); n 5 25
96.1 (15.7); n 5 13

—
97.9 (20.3); n 5 26

1.8 (211.2 to 14.8)

Baseline
Week 6
Week 26

32.4 (3.5); n 5 79
32.8 (4.1); n 5 62
32.7 (4.3); n 5 54

32.1 (3.6); n 5 80
32.0 (4.1); n 5 72
32.5 (4.6); n 5 63

20.1 (20.6 to 0.5)
0.6 (0.0 to 1.2)

Week 26

33.3 (4.3); n 5 12

35.2 (6.5); n 5 26

1.8 (22.3 to 6.0)

Objective waist circumference

Week 26

121.0 (21.9); n 5 10

110.8 (17.7); n 5 23

210.1 (224.8 to 4.6)

Quality of life PCS (SF12.v2)

Baseline
Week 6
Week 26

31.3 (9.2); n 5 79
31.8 (9.1); n 5 57
32.1 (10.9); n 5 43

29.2 (9.6); n 5 79
30.3 (10.6); n 5 69
30.5 (10.1); n 5 61

20.3 (23.0 to 2.4)
20.6 (23.5 to 2.4)

Baseline
Week 6
Week 26

46.7 (13.9); n 5 79
46.6 (11.0); n 5 57
46.5 (13.8); n 5 43

46.1 (13.8); n 5 79
45.0 (11.6); n 5 69
44.3 (13.3); n 5 61

20.9 (24.3 to 2.4)
21.7 (25.4 to 2.0)

Global rating of symptom
change (GPE)

Week 6
Week 26

4.3 (1.8); n 5 58
4.9 (2.2); n 5 41

4.5 (1.8); n 5 70
4.2 (1.9); n 5 58

0.2 (20.5 to 0.9)
20.6 (21.3 to 0.2)

DASS-21, depression

Baseline
Week 26

11.3 (10.9); n 5 79
13.1 (11.2); n 5 43

9.9 (9.1); n 5 79
11.9 (11.1); n 5 61

0.5 (22.7 to 3.7)

Baseline
Week 26

9.3 (7.7); n 5 79
9.8 (8.3); n 5 43

9.0 (7.8); n 5 79
9.4 (9.0); n 5 61

20.3 (23.2 to 2.7)

Baseline
Week 26

13.3 (9.3); n 5 79
14.3 (10.7); n 5 43

13.6 (9.0); n 5 79
13.8 (11.1); n 5 61

20.2 (23.9 to 3.4)

Baseline
Week 6
Week 26

73.9 (219.3); n 5 79
95.8 (208.3); n 5 59
229.2 (755.1); n 5 43

146.7 (504.0); n 5 80
130.6 (382.1); n 5 71
148.6 (400.0); n 5 61

27.1 (2150.0 to 135.8)
299.3 (2260.2 to 61.5)

Baseline
Week 6
Week 26

2.2 (2.5); n 5 79
2.3 (2.8); n 5 58
2.2 (2.6); n 5 43

2.2 (2.6); n 5 80
2.3 (2.6); n 5 70
2.3 (2.7); n 5 58

20.1 (20.5 to 0.4)
0.1 (20.4 to 0.6)

Baseline
Week 6
Week 26

16.9 (4.7); n 5 79
16.2 (4.2); n 5 59
16.9 (5.5); n 5 43

16.5 (4.7); n 5 80
16.1 (4.7); n 5 71
15.8 (5.3); n 5 61

0.3 (21.3 to 1.8)
20.5 (22.3 to 1.2)

Baseline
Week 26

17.2 (5.5); n 5 79
15.4 (7.4); n 5 43

17.5 (6.0); n 5 79
16.6 (6.4); n 5 60

Time point

Intervention, n/N (%)

Control, n/N (%)

Baseline
Week 6
Week 26

11/79 (14)
7/58 (12)
5/43 (12)

24/80 (30)
15/71 (21)
8/61 (13)

0.59 (0.23 to 1.51)
1.04 (0.37 to 2.96)

Diet—daily fruit intake (0-1
serves)§

Baseline
Week 6
Week 26

40/79 (51)
24/59 (41)
16/43 (37)

41/80 (51)
37/71 (52)
25/61 (41)

0.63 (0.32 to 1.24)
0.79 (0.38 to 1.63)

Diet—daily vegetable intake
(0-2 serves)

Baseline
Week 6
Week 26

35/79 (44)
27/59 (46)
21/42 (50)

37/80 (46)
37/71 (52)
29/61 (48)

—
—

Diet—daily vegetable intake
(3-4 serves)

Baseline
Week 6
Week 26

29/79 (37)
27/59 (46)
17/42 (40)

30/80 (38)
22/71 (31)
20/61 (33)

—
—

Diet—daily vegetable intake‖

Week 6
Week 26

—
—

—
—

0.96 (0.50 to 1.82)
1.30 (0.62 to 2.72)

Quality of life MCS (SF12.v2)

DASS-21, anxiety
DASS-21, stress
Physical activity (MVPA/wk)

Alcohol consumption (AUDIT)

Pain attitudes (SOPA)

Fear avoidance beliefs scale
(FABQ)
Outcome
Poor sleep quality‡

1.0 (21.4 to 3.5)
OR (95% CI)
ref 5 control

(continued on next page)
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Table 3 (continued)
Outcome

Time point

Intervention, n/N (%)

Control, n/N (%)

OR (95% CI)
ref 5 control

Diet—consumes discretionary
foods more than once a wk

Baseline
Week 6
Week 26

73/79 (92)
51/58 (88)
37/43 (86)

73/80 (91)
60/71 (85)
52/61 (85)

1.17 (0.44 to 3.12)
1.11 (0.36 to 3.41)

Smoking prevalence

Baseline
Week 6
Week 26

17/79 (22)
11/59 (19)
4/43 (9)

21/80 (26)
14/71 (20)
11/61 (18)

0.93 (0.43 to 2.00)
0.56 (0.24 to 1.27)

Participants using other health
care for back pain

Baseline
Week 6
Week 26

37/79 (47)
24/60 (40)
14/38 (37)

47/80 (59)
39/72 (54)
25/56 (45)

0.56 (0.28 to 1.12)
0.73 (0.33 to 1.65)

Attended orthopaedic
consultation for back pain

Baseline
Week 6
Week 26

4/79 (5)
3/60 (5)
0/38 (0)

6/80 (8)
4/72 (6)
2/56 (4)

—
—

Participants using medication
for back pain

Baseline
Week 6
Week 26

66/79 (84)
44/60 (73)
27/38 (71)

63/80 (79)
58/72 (81)
45/56 (80)

0.64 (0.29 to 1.44)
0.54 (0.20 to 1.44)

* Mean difference 5 control 2 intervention, adjusted for baseline values (where baseline value exists).
† Measured for intervention group only at the clinical consultation.
‡ Item 6 from the Pittsburgh Sleep Quality Index dichotomised as very bad and fairly bad vs very good and fairly good.
§ Reference 5 2 or more serves.
‖ Vegetable intake categories 5 0 to 2 serves, 3 to 4 serves, and 5 or more serves; OR is the proportional odds of reporting a lower category of vegetable intake for the intervention group.
AUDIT, Alcohol Use Disorders Identification Test; BMI, body mass index; CI, confidence interval; DASS-21, Depression Anxiety Stress Scale; FABQ, Fear Avoidance Beliefs Questionnaire; GPE, Global Perceived Effect Scale;
MCS, Mental Component Score; MVPA, moderate-to-vigorous physical activity; OR, odds ratio; PCS, Physical Component Score; RMDQ, Roland Morris Disability Questionnaire; SF12.v2, Short Form Health Survey Version 2;
SOPA, survey of pain attitudes.

participation and lifestyle behaviours would occur throughout the
program); setting graded tasks and specific behaviour goals1;
prompting barrier identification1 (by discussing patient-specific
potential barriers to behaviour change); and prompting selfmonitoring of behaviour and outcomes.1
The telephone-based health coaching service was the NSW
Get Healthy Service (GHS) (www.gethealthynsw.com.au).27 The
service involves 10 individually tailored coaching calls, based on
national Healthy Eating and Physical Activity guidelines,5,24
delivered over 6 months by qualified health professionals.27 The
GHS is a public health telephone-based service to support
individuals to modify eating behaviours, increase physical activity,
achieve and maintain a healthy weight, and where appropriate,
referral to smoking cessation services. The GHS is funded by the
NSW government and provided free to all residents of the state. A
pre–post study showed the GHS to be effective for reducing
weight, BMI, and waist circumference in the general population,
for those adherent to the program.27
Participant referrals to the GHS were sent by the researchers
through fax or email and indicated that referred participants were
patients with low back pain. The GHS directly contacted the
participants. All GHS health coaches were trained in evidencebased advice for low back pain by a study investigator (C.W.).
This training involved a 2-hour interactive workshop and information resources to facilitate adaption of advice for study
participants. The workshop and resources were based on
information contained in international clinical practice guidelines
for low back pain and included topics of diagnosis, prognosis,
pain-related distress, evidence-based management strategies,
and the role of a healthy lifestyle and weight loss.
Participants randomised to the control group continued on the
usual care pathway (ie, remained on the waiting list to have an
orthopaedic specialist consultation and could progress to
consultation if scheduled) and took part in data collection during
the study period. No other active intervention was provided as
part of the study; however, no restrictions were placed on the use
of other health services during the study period. Control
participants were informed that a new clinical service would be

available in approximately 6 months involving clinical assessment
and support from other services for their back pain should they
need it. No other details about the new service, or that other
patients had started this service were disclosed.

2.4. Outcome measures
The primary outcome was average self-reported back pain
intensity, over the 6-month follow-up. At baseline, and weeks 2,
6, 10, 14, 18, 22, and 26 participants were asked to report the
“average pain intensity experienced in their back over the past
week” on an NRS, where 0 was “no pain” and 10 was the “worst
possible pain.” The NRS is a widely used and validated
measure.15 Pain intensity was chosen as the primary outcome,
as it is recommend as a core outcome for clinical trials in
nonspecific low back pain and is a key priority for patients.8
Secondary outcomes were: self-reported weight (kg); low back
pain disability, using the Roland Morris Disability Questionnaire
(0-24 scale; high score indicates greater disability)33; quality of
life, using the 12-item Short Form Health Survey (physical and
mental health component scores [0-100 scale; high score
indicates greater quality of life])38; sleep quality using item 6 from
the Pittsburgh Sleep Quality Index (very bad, fairly bad, fairly
good, and very good)6; physical activity, using the Active Australia
Survey (average minutes spent participating in moderate-tovigorous physical activity per week)3; diet, using a short food
frequency questionnaire (serves of fruit [0-1, 2, or more]; serves of
vegetables [0-2, 3-4, 5, or more]); serves of discretionary foods,
for example, processed meats, salty snacks, confectionary,
sugar-sweetened beverages (more than once per week, once per
week, or less)7; alcohol consumption using the Alcohol Use
Disorders Identification Test (0-12 scale; high score indicates
greater risk of alcohol-related harm)4; smoking prevalence (have
you smoked any tobacco in the past 4 weeks? [including
cigarettes, roll your own, pipes, cigars, or any other tobacco
products])35; back pain beliefs, using the 1-item Survey of Pain
Attitudes (0-28 scale; a high score indicates worse pain attitude);19
and health care utilisation over the past 6 weeks including
20
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Figure 2. Mean pain intensity over the follow-up period.

medication use and type of health service for back pain, all
measured at 0, 6, and 26 weeks.
Emotional distress, using the Depression Anxiety Stress Scale21 (0-63 scale; high score indicates greater severity)22 and the
physical component of the Fear Avoidance Beliefs Questionnaire
(0-24 scale; a high score indicates greater degree of fearavoidance beliefs)36 were measured at 0 and 26 weeks. Global
rating of symptom change, using the Global Perceived Effect
Scale (25 “vastly worse” to 5 “completely recovered”),21 was
measured at 6 and 26 weeks.
Objective weight (kg) and waist circumference were measured
by a trained research assistant using International Society for the
Advancement of Kinanthropometry procedures16 at 26 weeks
only. Body mass index was calculated as weight/height squared
(kg/m2) using self-reported and objective measures of weight
separately.
Commencement date and the number of health coaching calls
received were reported directly by the GHS. Participants were
asked to report any adverse events (any new medical conditions
or an exacerbation of another condition) during the intervention
period in the 6- and 26-week questionnaires.

2.5. Data collection
Participants were asked to complete questionnaires (primary and
secondary outcomes); at baseline, 6 weeks, and 26 weeks after
randomisation. Baseline data were collected during a telephone
interview from eligible participants before random allocation.
Week 6 and week 26 questionnaires were completed through
telephone by telephone interviewers blind to group allocation or
mailed in the post as per participant preference. Participants were
also asked to provide self-reported primary outcome data at
weeks 2, 10, 14, 18, and 22 through telephone or text message,
as per participant preference. Participants were asked to attend
21

a clinical appointment with a research assistant at 6 months at
which time objective weight and waist circumference were
measured. At baseline, current time on the waiting list for
consultation (days) and triage classification was obtained from
hospital records.

2.6. Statistical analysis
Sample size calculations estimated that a sample of 80
participants per group allowing for 15% loss to follow-up would
provide 90% power to detect a clinically meaningful difference of
1.5 in pain intensity (NRS) (equivalent to a 39-point difference in
the area under the curve [AUC]), with a SD of 2.3, and a 2-sided
alpha of 0.025. Weight loss was the mechanism hypothesised to
influence pain; therefore, we also powered for self-reported
weight as a secondary outcome. Therefore, using the reduced
alpha of 0.025 to account for multiplicity,29 the sample provided
80% power to detect a 6% reduction in self-reported weight,
which has been hypothesised to lead to a clinically meaningful
reduction in symptoms for other musculoskeletal conditions.10 In
these calculations, the increase in statistical power conferred by
reducing error variance through repeated outcome measures
over time and the correlation among repeated measures have
been conservatively ignored.
All outcomes were analysed under the intention-to-treat
principle. The primary outcome was examined as the average
self-reported pain intensity over 6 months defined as the AUC of
all pain intensity scores. Area under the curve for pain intensity
represents cumulative average pain intensity over time (ie,
average pain intensity score at each time point multiplied by the
time elapsed since the previous observation) in each treatment
group. For interpretation, dividing the AUC result by the number of
weeks of follow-up (ie, 26) will give the mean between-group
differences in the NRS.
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For participants with ,10% missing pain intensity values, the
missing values were interpolated and an AUC computed. For
participants with 10% or greater missing data, an AUC was not
computed. Multiple imputation using the chained equations method
was used to impute missing AUC data. The imputation model
included a range of covariates believed to be associated with
missingness or the outcome itself (baseline back pain intensity, time
since onset of pain, waiting time, and baseline BMI). The primary
outcome analysis assessed the between-group differences in AUC
using an independent sample Student t test. Statistical significance
was defined as P values less than 0.025.
Continuous secondary outcomes were assessed using
baseline-adjusted hierarchical linear models with fixed effects
for treatment group, time, group 3 time interaction, baseline
value of the outcome, and random subject-level intercepts.
Continuous outcomes measured at baseline and week 26 were
assessed using baseline-adjusted analysis of covariance at 26
weeks. Continuous outcomes measured at week 26 only were
assessed using 2 sample t-tests. Categorical secondary outcomes were assessed using General Estimating Equations with
fixed effects for treatment group, time, and group 3 time
interaction. Dichotomous outcomes used the binomial distribution (with logit link), ordinal outcomes used the multinomial
distribution (with cumulative logit link), and count outcomes used
the negative-binomial distribution (with a log link function).
Adverse events were classified according to the International
Classification of Diseases version 10 by research personnel; the
proportion of participants reporting an adverse event was
compared between groups using the x2 test. A secondary
analysis of the primary outcome used hierarchical linear models to
assess between-group differences in the trajectory of pain
intensities over the follow-up period, modelled using growth
curve modelling. Sensitivity analysis for the primary outcome
analysis (AUC) used linear regression models adjusting for
baseline prognostic variables (back pain intensity, time since
onset of pain, waiting time, and BMI). Statistical significance in
these models was defined as P values less than 0.01 to account
for multiple comparisons.29
The analysis plan was approved and published before analysis
of data.26 Independent statistician(s) who were blinded to
allocation completed the statistical analyses as per the published
protocol using SAS V9.4 (SAS Institute, Cary, NC). The trial was
prospectively registered with the Australian New Zealand Clinical
Trials Registry (ACTRN12615000478516).

3. Results
Patients were recruited and randomly assigned to study groups
between May 13, 2015, and October 27, 2015. Of 521 patients
screened, 179 were eligible, and 160 (89.4%) provided consent
and were randomised to either the lifestyle intervention (n 5 80) or
usual care (n 5 80) (Fig. 1). One participant was excluded after
randomisation, as he was found to be ineligible. Participants had
a mean age of 56.7 (SD 13.4) years and 94 (59.1%) were female.
The mean baseline pain intensity was 6.7 (SD 1.7) and mean pain
duration was 15.8 (SD 14.2) years. The mean self-reported
weight at baseline was 91.4 (SD 15.6) kg. Participant characteristics at baseline were similar between groups (Table 1).
The completeness of the primary outcome data, back pain
intensity, over the follow-up period was 87.7%. Missingness for
primary outcome data was associated with a lower baseline
weight (mean difference 5 28.0 kg, 95% confidence interval [CI]
23.0 to 213.1; P 5 0.002). At 26 weeks, 22 participants in the
intervention group and 13 participants in the control group did not

complete data collection (Fig. 1). There were no meaningful
differences in baseline characteristics between participants lost
to follow-up and participants who completed 26-week follow-up.
Pain intensity over the 6-month follow-up period was not
significantly different between groups (AUC mean difference 5
6.5 of total pain scores, 95% CI 28.0 to 21.0; P 5 0.38;
equivalent to a 0.25 point difference on the pain intensity NRS
95% CI 20.31 to 0.81) (Table 2). Similarly, there were no
significant differences between groups for any secondary outcome during follow-up (Table 3).
Adverse events per group are reported in Table S1 in the
supplementary file (available online at http://links.lww.com/PAIN/
A548). The proportion of participants reporting an adverse event
was not different between groups; 41% (n 5 32) and 56% (n 5 45)
for the intervention and control group, respectively. The number
and type of health services and medications used were similar
across groups (Table S2 and S3 in the supplementary file,
available online at http://links.lww.com/PAIN/A548).
In regard to intervention adherence, 37 (46.8%) participants
from the intervention group attended the single consultation with
the study physiotherapist. Get Healthy Service data showed that
76 participants (96.2%) in the intervention group commenced
GHS coaching calls (received at least 1 call), 38 (48.1%)
participants received at least 3 calls (median 3; interquartile
range: 1-9), and 33 (41.8%) participants receiving 6 or more calls.
The mean number calls conducted with participants was 5.1 (SD
4.5). Twenty-three participants (29.1%) attended the clinical
consult and received 6 or more GHS calls.
Analysis of the pain intensity trajectory found no significant
between-group difference in mean pain intensity over 6 months
(20.08, 95% CI 20.04 to 0.21; P 5 0.19) (Fig. 2 and Table 2). We
also noted no between-group difference in the primary outcome
when adjusted for prognostic variables (baseline pain intensity,
time since onset of pain, waiting time, and baseline BMI), (AUC
mean difference 5 6.2, 95% CI 26.3 to 18.8; P 5 0.32).
After consideration of the adherence results, we undertook
a post hoc analysis to assess the effect of receiving the clinical
consult and 6 or more GHS calls in the intervention group (ie, 29%
of participants) compared with the control group. This analysis
showed no between-group difference for pain intensity or selfreported weight (Table S4 and S5 in the supplementary file,
available online at http://links.lww.com/PAIN/A548).

4. Discussion
We have shown that a healthy lifestyle intervention involving brief
telephone advice, offer of a clinical consultation involving detailed
education, and referral to a 6-month telephone-based healthy
lifestyle coaching service targeting weight loss, physical activity,
and diet did not improve pain intensity for patients with low back
pain who were overweight or obese. The intervention did not
reduce self-reported weight, the hypothesised mechanism to
influence pain, nor did the intervention improve other secondary
outcomes including physical activity, diet, disability, sleep quality,
emotional distress, global rating of symptom change, quality of
life, or health care use.
4.1. Strengths and limitations of this study
Several study features ensured low risk of bias including central
randomisation and allocation concealment, blinding of outcome
assessors and statisticians, and prepublication of a study protocol and statistical analysis plan.26,39 The cohort multiple RCT
design meant that patients were not aware of the alternate study
22
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group. This mimics real-world heath care, reduces participant
performance bias, and minimises sampling bias by reducing
nonconsent.31
A potential limitation of the trial is that participants were
recruited from 1 tertiary hospital. Although this hospital has a wide
referral base of general practitioners (n . 1300), from a large
health district (population size . 900,000), the single centre
design may impact generalisability of the findings. Because of the
pragmatic design of the study, it was not feasible to collect
objective weight across the intervention period, so our measurement of weight relied on self-report. Measuring objective weight
across all time points may have increased the validity of our
assessment of weight outcomes.
Our intervention included several pragmatically delivered
components. The overall adherence to these components was
low. Around half (47%) of the intervention group attended the
initial consult, and although 96% of patients commenced the
GHS, just 42% received 6 or more (of 10) GHS calls. Only 29%
attended the consult and received 6 or more calls. Poor
engagement with the intervention may explain why the intervention failed to provide benefits to participants. However, in
our post hoc analysis, we did not note any signal of an effect on
pain intensity or weight loss for participants who received the
clinical consultation and 6 or more GHS calls.
Although our approach was based on formative evaluation,
which indicated telephone services as the most preferred method
to support healthy lifestyle and weight loss,40 for patients with low
back pain who are overweight, it remains unclear how to
encourage patient adherence and support patients to make
lifestyle changes. In the general population, telephone services
have been shown to be as effective as face-to-face services when
addressing lifestyle risks.14 In our study, we used a nondiseasespecific healthy lifestyle intervention designed for the general
population. Current best practice guidelines for weight loss and
behaviour change recommend tailored support to cater for the
needs of different patient groups and to provide support for at
least 3 months.25 Although our study aimed to provide up to 6
months of support, it is possible that patients with long-standing
chronic low back pain require more intensive and diseasespecific support to adequately manage their pain and facilitate
lifestyle changes; for example, such as that offered in multidisciplinary pain management programs.20 Certainly, patients with
low back pain who are overweight may encounter additional
challenges to engaging in positive behaviour changes. Combined
with mobility restrictions, patients with chronic pain are often
fearful that physical activity will make their condition worse.28
There is also evidence that patients may use food to help cope
with their pain, as eating certain foods can elicit a chemical
response in the brain providing feelings of comfort.17,18 In our
study, it is unclear if these additional challenges contributed to
poor adherence and led to no effect, or if a lack of benefit from
participating in the service resulted in poor adherence or drop out
over time. Future studies should appropriately identify how to
optimise involvement of patients with low back pain in health
behaviour change to elicit and assess any potential effect of
lifestyle-focused care.
Lifestyle risks such as overweight and obesity have been shown to
increase persistent low back pain and health care seeking for low
back pain.34 Accordingly, targeting lifestyle as part of the
management of low back pain is widely recommended.12,37
However, there is no direct evidence that addressing lifestyle and
weight, in particular, benefits these patients.37 Evidence from other
musculoskeletal conditions indicates that clinically meaningful
weight loss of 6% of body weight leads to reduced pain intensity.10
23
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As our intervention did not affect patients’ weight, we cannot confirm
whether targeting this, or other aspects of lifestyle, has a meaningful
influence on patients with low back pain.
Given the link between lifestyle risks and chronic low back pain,
it is surprising that no other trials in this area have been
conducted.37 Currently, there is no evidence to guide the clinical
management of patients with these comorbid health issues. This
is a significant oversight, as patients with low back pain who are
also overweight and have other poor lifestyle behaviours are likely
to face additional challenges, managing these coexisting health
issues. As together they are likely to elicit a greater burden on the
health of individuals and across the population, there is a need for
research which aims to understand the interaction between
lifestyle and back pain, and also develop integrative management
approaches to guide the development of effective interventions.

5. Conclusions
Our study provides high-quality evidence that a healthy lifestyle
intervention involving brief advice, clinical education and advice, and
referral to a telephone-based health coaching service was not
effective in reducing back pain intensity, weight, disability, and other
outcomes in patients with low back pain who were overweight or
obese. Clinical education and advice coupled with referral to
nondisease-specific telephone-based healthy lifestyle coaching
service is unlikely to provide benefits to this patient group.
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Abstract
Chronic postsurgical pain (CPSP) is a well-recognized potential complication with negative personal, social, and health care
consequences. However, limited data exist on CPSP and on the course of pain over time after hysterectomy. Using data from
a prospective cohort study on a consecutive sample assessed at 4 time points, presurgery (T1), 48 hours (T2), 4 months (T3), and 5
years postsurgery (T4), we sought to examine women’s PSP trajectories using assessments of pain at T3 and T4. In addition, this
study aimed to investigate presurgical and postsurgical risk factors associated with an unfavourable pain trajectory (PT). Based on
pain data collected at T3 and T4, 3 distinct trajectories of PSP emerged: no CPSP (PT1; n 5 88), prolonged PSP (PT2; n 5 53), and
CPSP (PT3; n 5 29). Moreover, reported CPSP prevalence at 5 years was 17.1%. Multinomial logistic regression models controlling
for age, presurgical pain, and type of hysterectomy tested for baseline and acute postsurgical predictive variables. Membership in
PT2 and PT3 was predicted by presurgical anxiety (odds ratio [OR] 5 1.131, P 5 0.015; OR 5 1.175, P 5 0.009, respectively),
emotional representation of the surgical disease (OR 5 1.155, P 5 0.034; OR 5 1.213, P 5 0.020, respectively), and pain
catastrophizing (OR 5 1.079, P 5 0.043; OR 5 1.143, P 5 0.001, respectively). Furthermore, acute PSP intensity and frequency
determined membership of women in PT3 (OR 5 1.211, P 5 0.033; OR 5 3.000, P 5 0.029, respectively), and postsurgical anxiety
(OR 5 1.182, P 5 0.026) also played a key predictive role. This study identified factors that can be easily screened before and after
surgery and are amenable to change through carefully designed timely and tailored interventions for women at risk of an unfavorable
PSP trajectory posthysterectomy.
Keywords: Hysterectomy, Postsurgical pain trajectory, Chronic postsurgical pain, Prospective cohort study, Psychological

factors, Acute postsurgical pain

1. Introduction
Chronic pain after surgery is a well-recognized potential
complication, being acknowledged as a major clinical problem
with significant individual, social, and health care costs.51,55,59 It is
a serious public health issue because surgeries are widely
performed, increasing the numbers of those at risk.13,48,55
Indeed, the current version of the International Classification of
Diseases (ICD-11) for chronic pain categorization already
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proposes chronic postsurgical pain (CPSP) as a new distinct
entity among 7 groups of chronic pain disorders.102
Chronic PSP was first mentioned in 1998,26 being highlighted
that 22.5% of patients attending 10 pain clinics pointed surgery
as the cause of chronic pain. Despite improvements in
knowledge regarding epidemiology and CPSP burden, its
underlying mechanisms are not fully understood.47,104 However,
evidence suggests that CPSP development is multifactorial,
rooted in a dynamic and complex interplay among biological,
psychosocial, and environmental factors.23,48 To increase
knowledge, research has focused increasingly on understanding
risk factors, in hopes of finding new ways to treat and ultimately
prevent CPSP from occurring.
Risk factors are often conceptualized into presurgical,
intrasurgical, and postsurgical, embracing variables such as
age, surgery type, previous pain, and acute PSP.51,52,59,62,73
Psychological factors are well-documented predictors for
CPSP across different surgeries,2,15,41,44,61,76 including anxiety,58,61,99 depression,108 pain catastrophizing, 28,50,56,58,99
and optimism.40,82 In an attempt to systematize information,
VanDenKerkhof et al.104 proposed a framework wherein risk
factors are organized into 5 domains: demographic, pain,
clinical, surgery related, and psychological.
Hysterectomy is the most common gynecologic surgery
performed in women in Western countries.85,98 In a review
including 11 hysterectomy studies, with follow-up times up to 2
years, CPSP was reported by 5% to 32% of women.8
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Subsequent studies kept diverging on prevalence rates. These
differences were likely due to distinct CPSP definitions,
heterogeneity of measurement, and differences in follow-up
times; some were 3,100 4,6,67,79 6 months,80,103 17,67,100 or 2
years.67 Simultaneously, risk factors that have been most
highlighted were age,67,79 presurgical pain,7,67,100,103 other
pain problems,6,7,67,79 and psychological factors.67,79,100,103
Within the latter, there was some heterogeneity because of
different measures used. Furthermore, acute PSP intensity
was more strongly related with CPSP in some hysterectomy
studies6,100,103 than in others,67,79 with one of the studies
proposing PSP frequency as a better predictor than
intensity.79
Although the incidence and risk factors for CPSP have been
widely explored, knowledge on the course of PSP over time is
limited. Identifying patients who are at risk of an unfavorable pain
trajectory (PT), culminating in CPSP, provides a unique opportunity to investigate the transition from acute to chronic pain and
is critical to developing a more comprehensive understanding of
CPSP and establishing potential targets for psychosocial and
clinical interventions.
Therefore, the aims of this study were: (1) to examine PSP
trajectory up to 5 years after hysterectomy; (2) to investigate
baseline predictors of different pain trajectories; and (3) to further
explore the added predictive value of acute postsurgical factors in
pain chronification.

2. Methods
2.1. Participants and procedure
This study was conducted in a central hospital in northern
Portugal and approval was granted by the Hospital Ethics
Committee. This was a prospective cohort study with
longitudinal assessments at 4 time points: 24 hours before
surgery (T1), 48 hours (T2), 4 months (T3), and 5 years (T4) after
surgery. Assessments were performed between March 2009
and January 2015. A consecutive sample of 203 women,
undergoing hysterectomy due to benign causes, was invited to
participate in the study and all provided written informed
consent. Inclusion criteria were age between 18 and 80 years,
and the ability to understand consent procedures and
questionnaire materials. Exclusion criteria were the presence
of psychiatric or neurologic pathology (eg, dementia) and
undergoing hysterectomy due to malign conditions or in
emergency setting. Time 1 and T2 assessments took place
in hospital, T3 and T4 follow-up assessments were conducted
by telephone interview. Inclusion in each assessment point
and the reasons for loss to T2, T3, and T4 are shown in
a flowchart (Fig. 1). The final sample is comprised of 170
women (retention rate: 83.7%; age: M 5 50.8; SD 5 9.03;
minimum 5 35; maximum 5 76) with assessments performed
at T1, T2, T3, and T4. The 33 women lost to follow-up, from T1
to T4, did not differ significantly from the women evaluated
over 5 years in terms of baseline demographic, psychological,
and clinical characteristics, namely on surgical, anesthetic,
and analgesic issues.
Data related to this sample have been described in 4
previous publications reporting predictors of acute PSP,75,76
predictors of rescue analgesia administration,78 and predictors of persistent PSP 4 months after hysterectomy.79 The
present work is the first to report the long-term outcomes in
this sample, 5 years posthysterectomy, including the 4
assessment points.
28
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2.2. Data collection
2.2.1. Presurgical assessment—24 hours before surgery (T1)
At hospital admission, and to get a baseline evaluation of women,
the Portuguese versions of the following questionnaires were
administered, in a face-to-face interview, by a trained health
psychologist.
2.2.1.1. Sociodemographic Questionnaire
Included questions on age, height, weight, education, residence,
marital status, professional status, household, and parity.
2.2.1.2. Clinical Questionnaire
Enquired about previous pain, either related to the cause of
surgery or due to other causes, previous surgeries, menopause
status, diagnosis/indication for hysterectomy and disease onset,
uterus height and weight, as well as the use of psychotropic drugs
(anxiolytics and antidepressants).
2.2.1.3. The Brief Pain Inventory—short form
Used among women reporting presurgical pain (related with the
disease underlying the surgery).24 It measured pain location in the
body; pain intensity on an 11-point numerical rating scale (NRS;
0 represents “no pain” and 10 the “worst pain imaginable”);
analgesic intake; perception of analgesic relief; and pain interference with daily life on an 11-point NRS (0 5 “does not
interfere” and 10 5 “completely interferes”) in distinct dimensions
(general activity, mood, walking, work, relations with others,
sleep, and enjoyment of life). Higher scores represent higher
levels of pain interference. In this study, the internal consistency
reliability27 for the pain interference subscale scores was high (a
5 0.90).
2.2.1.4. The Hospital Anxiety and Depression Scale
Comprised by 2 subscales used to measure anxiety and
depression through 7 items each.110 Subscale scores range
from 0 to 21 and result from the sum of each item (Likert scale
ranging from 0 to 3). Higher scores correspond to higher levels of
anxiety and depression. In the current sample, internal consistency reliability was adequate for both anxiety (T1: a 5 0.77; T2: a
5 0.84) and depression (T1: a 5 0.81).
2.2.1.5. The Surgical Fear Questionnaire
Used to evaluate specific surgical fears through 8 items
aggregated in 2 subscales, “fear of immediate consequences of
surgery” (a 5 0.77; 4 items) and “fear of long-term consequences
of surgery” (a 5 0.75; 4 items).101 Each item score ranges from
0 to 10; item scores are summed to calculate each total subscale
score. Subscale scores range between 0 and 40, with higher
values indicating higher levels of fear.
2.2.1.6. The Revised Illness Perception Questionnaire
Used to assess patient beliefs about the underlying disease
that lead to surgery, is comprised by 7 dimensions.68 In the
current study, and with the aim of diminishing participant
burden, a psychometrically shortened version77,79 was used,
with 3 items composing each one of the 7 subscales: “timeline
acute/chronic” (a 5 0.79; eg, “My illness will last for a long
time”); “timeline cyclical” (a 5 0.74; eg, “My symptoms come
and go in cycles”); “consequences” (a 5 0.56; eg, “The
disease underlying surgery has major consequences on my
life”); “personal control” (a 5 0.53; eg, “I have the power to
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Figure 1. Flowchart of women undergoing hysterectomy.

influence my illness”); “treatment control” (a 5 0.76; eg,
“Surgery can control my illness”); “illness coherence” (a 5
0.78; eg, “My illness is a mystery for me”); and “emotional
representation” (a 5 0.88; eg, “When I think about my illness I
get upset”). “Consequences” and “personal control” were not
included because of their low score reliability in this sample (a
5 0.56 and a 5 0.53, respectively). Each item is rated on
a scale of 1 to 5 and to calculate each total subscale score,
items are summed. Each subscale varies between 5 and 15,
with high scores revealing less adaptive illness perceptions,
with the exception of personal and treatment control subscales, which score inversely.
2.2.1.7. The Coping Strategies Questionnaire—revised form
Used to evaluate 6 pain coping strategies: “pain catastrophizing” (5 items; a 5 0.88); “praying and hoping” (3 items; a 5
0.88); “ignoring pain” (5 items; a 5 0.92); “distraction/diverting
attention” (5 items; a 5 0.77); “reinterpreting pain” (4 items; a
5 0.74); and “pain coping self-statements” (4 items; a 5 0.70).
During pilot testing, subjects were often confused by the usual
7-point Likert-type scale.87 Therefore, a 5-point rating scale
was used (1 5 never, 2 5 almost never, 3 5 sometimes, 4 5
almost always, and 5 5 always), which was shown to be more
easily understood. The total subscale score was obtained by
the sum of the item scores, with higher scores indicating
greater use of the specific coping strategy.

2.2.1.8. Life Orientation Test—revised
Evaluated the personality trait optimism using 8 items.92 The total
score ranges from 0 to 12 (a 5 0.95), with high values associated
with more optimism.
2.2.2. Postsurgical assessment—48 hours after surgery (T2)
Forty-eight hours after surgery, women were again assessed in
a face-to-face interview by the same psychologist who performed
the baseline assessment in T1.
2.2.2.1. Acute postsurgical pain measurement
Worst and average levels of acute pain intensity, within the first 48
hours after surgery, were assessed using an 11-point NRS (from
the BPI-SF described above).24
The PSP frequency assessment was performed using the
frequency scale of the McGill Pain Questionnaire.66 Pain could
be defined either as constant (continuous and steady),
intermittent (periodic and rhythmic), or brief (momentary and
transient).
2.2.2.2. Postsurgical anxiety
Postsurgical anxiety was evaluated again at this time point using
the Hospital Anxiety and Depression Scale anxiety subscale110
already described.
29
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2.2.3. Postsurgical assessment—4 months (T3) and 5 years
after surgery (T4)
Four months and 5 years after surgery, telephone calls were
made to every participant to check for the presence of pain.
The question was: “Do you still have any pain that you could
link to surgery or that you could relate to the surgical
procedure?” This is an adaptation of the BPI-SF first question
on pain prospection. If women answered no, those women
were classified as cases without pain. Contrarily, if women
answered yes, they were considered pain cases. For those
women reporting pain, additional measures were used, which
focused on pain assessment.
2.2.3.1. The Brief Pain Inventory—short form
As described above.24
2.2.3.2. Pain frequency description
Pain frequency could be described as constant, daily, several
times a week but not daily, several times a month but not weekly,
during sexual intercourse, by touch or lifting weight.
2.2.3.3. Neuropathic Pain Questionnaire (DN-4)
Previous research described CPSP as a potential neuropathic
pain.4,48,51 This instrument assesses pain characteristics/quality
using 10 items. Seven of them refer to specific pain sensory
descriptors, such as burning, pinpricking or numbness, and
patients answer if their pain has those characteristics using
a dichotomous response format (yes or no). The last 3 items result
from the sensory examination of patients performed by a clinician.
For the purpose of this study, only the first 7 items were included.5
Besides the information regarding pain quality, this questionnaire
also provides information concerning the potential likelihood of
neuropathic pain, corresponding to a cutoff of 3 (DN4 $ 3).
2.3. Surgical procedures, anesthetic, and
analgesic techniques
Clinical data related to the surgery, anesthesia and analgesia
were collected from medical records.
Regarding surgical procedure, among the 170 women who
underwent surgery, 122 (71.8%) were submitted to total
abdominal hysterectomy, 31 (18.2%) to vaginal hysterectomy,
11 (6.5%) to total laparoscopic hysterectomy, and 6 (3.5%) to
laparoscopically assisted vaginal hysterectomy. In abdominal
hysterectomy (n 5 122), a Pfannenstiel incision was performed in
102 women (83.6%), being established as the first choice, with
a vertical infraumbilical incision being performed in 20 women
(16.4%), corresponding to cases wherein a previous vertical
surgical scar was present.
Concomitant procedures, such as oophorectomy, ovarian
cystectomy, salpingectomy, cystoscopy, or vaginal repair, were
also performed in a few patients. Moreover, uterus weight and
height were also recorded.
Concerning the type of anesthesia, 51 (30.0%) patients had
general anesthesia, 22 (12.9%) had locoregional, and 97 (57.1%)
were submitted to combined anesthesia (general 1 locoregional).
ASA score (physical status classification of the American Society
of Anesthesiologists) was recorded, including cases of ASA grade
I (49, 28.8%), II (107, 62.9%), and III (14, 8.2%).
In what regards analgesic procedures, a postsurgical 48 hours
standardized analgesia protocol was assigned to all patients. This
protocol was established and supervised by the Acute Pain
Service, before the transferring of patients to the infirmary.
30

959

Delivery of the analgesic protocol was either epidural or
intravenous. The standardized epidural protocols could be: (1)
a continuous epidural infusion delivered infusion balloon with
ropivacaine (0.1%) and fentanyl (3 mg/mL), administrated to 105
(61.8%) women; or (2) administration of an epidural morphine
bolus (2-3 mg, 12/12 h), assigned to 14 (8.2%) women. The
intravenous protocol consisted in a continuous intravenous
infusion delivered infusion balloon of tramadol (600 mg),
metamizol (6 g), and metoclopramide (60 mg) and was used
with 51 (30.0%) patients.
Paracetamol (1 g 6/6 h) and nonsteroidal anti-inflammatory
drugs (ketorolac 30 mg 12/12 h or parecoxib 40 mg 12/12 h) were
always included as coadjuvant analgesics. In addition, all
analgesic regimens included prokinetic treatment that was
standardized to metoclopramide (10 mg intravenously 8/8 h). In
cases of moderate or severe acute PSP levels (NRS . 3), rescue
analgesia was prescribed beyond the standardized analgesic
protocol. Because of the great variability in analgesics’ protocol
and dosages, no attempt was made to determine total
equianalgesic medication dosages. Instead, it was recorded
whether rescue analgesics were given to patients or not.
The use of psychotropic drugs (anxiolytics and antidepressants) during hospital stay was detailed from hospital records.
2.4. Statistical analyses
The primary outcome variable under study is PSP trajectory,
corresponding to 3 possible PT groups: (1) No CPSP or pain
trajectory 1 (PT1), comprised by women who did not report pain
neither at 4 months nor at 5 years after surgery; (2) prolonged PSP
or pain trajectory 2 (PT2), including women who complained of
pain 4 months after surgery, but not 5 years after; and (3) CPSP or
pain trajectory 3 (PT3), comprising those women who
reported pain both at 4 months and 5 years after hysterectomy.
These groups were defined taking into account pain report (yes
[presence] or no [absence]) 4 months and 5 years after
hysterectomy (T3 and T4).
To compare the 3 groups on the variables under analysis, chisquare or Fisher tests and one-way analysis of variance statistical
tests were computed. For the latter, in the case of significant
results (P , 0.05), Bonferroni post hoc tests were performed to
further investigate between-group differences. These preliminary
analyses were exploratory and were performed to determine the
predictor variables to include in the subsequent regression
analyses.
Finally, a set of predictive multinomial logistic regression
models were conducted to investigate risk factors associated
with PT group membership. The sociodemographic, clinical, and
psychological variables selected for the regression analyses were
those that distinguished PT groups in univariate analyses. Two
structural models were developed: model 1 (M1), investigating
the role of baseline presurgical variables (T1), allowing for the
establishment of a presurgical risk profile; and model 2 (M2),
aiming at further understanding the role of acute postsurgical
factors, 48 hours after hysterectomy (T2). These basic structural
models, include demographic (age) and clinical (pain-related
[presurgical pain] and surgery-related [type of hysterectomy])
variables that significantly distinguished the groups in univariate
analyses, to control these effects in group comparisons.
Considering the role of presurgical baseline predictors, and
due to shared variance among the 5 psychological predictors
(and consequent multicollinearity), which emerged as significant
in the distinction of the 3 groups, 3 different submodels were
considered. The first model (M1A) focused on emotional variables
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(presurgical anxiety and fear), the second (M1B) centered on
illness perceptions (emotional representation of the disease
underlying surgery), and the third model (M1C) tested the role
of pain coping strategies (pain catastrophizing).
Regarding acute postsurgical factors, 2 models were computed, both controlling for the same abovementioned demographic and clinical variables that were controlled for in
presurgical models. Beyond these covariates, the first model
(M2A) tested for the specific predictive role of acute PSP intensity
and frequency. The second postsurgical model (M2B) was akin to
the first, although it had the addition of postsurgical anxiety.
Data were analyzed using the IBM SPSS Statistics version
24.0. Internal consistency of responses to the questionnaires was
assessed using Cronbach alpha.27 Results were considered
significant for P values , 0.05. Effect size (ES) measures were
interpreted considering the Cohen25 rule of thumb for eta squared
(h2): small ES 5 0.02; medium ES 5 0.13; large ES 5 0.26; and
Rea and Parker84 for Cramer phi (w) or Cramer V for nominal data:
negligible association: 0 and under 0.10; weak association: 0.10
and under 0.20; moderate association: 0.20 and under 0.40;
relatively strong association: 0.40 and under 0.60; strong
association: 0.60 and under 0.80; and very strong association:
0.80 and under 1.00.

3. Results
3.1. Pain trajectory according to pain report 4 months (T3)
and 5 years (T4) after hysterectomy
Table 1 presents the number of women within each PT group,
according to the course of pain up to 5 years after surgery.
Considering PT, 88 (51.8%, PT1) women did not complain of
pain at 4 months or 5 years after surgery. This was the largest
group and was called “No Chronic Post-Surgical Pain.” This PT is
a typical, expected, and desirable one in terms of healing and
normal recovery. The second group was comprised of 53 (31.2%,
PT2) women who complained of pain 4 months postsurgery, but
at 5 years after surgery did not experience any related pain. This
group was labelled “Prolonged Post-Surgical Pain.” The third PT
group (PT3) included 29 (17.1%) women who reported pain both
at 4 months and 5 years after hysterectomy. As their pain
persisted over time, this group was labelled “Chronic PostSurgical Pain.” All patients reporting pain at the 5-year follow-up
also had reported pain at 4 months postsurgery. Patients not
reporting pain at the 4-month follow-up also did not report pain 5
years later. Thus, there were no cases of “new pain” with a later
onset beyond the 4-month follow-up time point.
3.2. Differences among pain trajectory groups on
sociodemographic, clinical, and psychological variables
Table 2 shows that before surgery, PT groups differed in age
(P 5 0.013; h2 5 0.051, small ES), with PT1 being older than

PT2 (P 5 0.003). Concerning clinical measures, the groups
were similar in terms of surgical disease onset, body mass
index, previous surgical procedures, or presurgical psychotropic use. Regarding presurgical pain, the 3 groups of women
differed significantly on presurgical pain related to the
condition underlying surgery (P 5 0.032; w 5 0.201, moderate
association), but not on previous chronic pain because of other
causes (Table 2). Among the 3 empirically derived PT groups,
and regarding psychological variables measured before
surgery, there were significant differences in anxiety (P ,
0.001; h2 5 0.094, small ES), surgical fear related to long-term
consequences of surgery (P 5 0.022; h2 5 0.045, small ES),
emotional representation of surgical disease (P 5 0.001; h2 5
0.081, small ES), and pain catastrophizing (P , 0.001; h2 5
0.090, small ES). For all these variables, higher values were
associated with chronic pain group membership in PT2 or PT3.
In terms of surgery, the PT groups could be distinguished
based on the type of surgical approach (P 5 0.007; w 5 0.242,
moderate association) and among those undergoing abdominal
hysterectomy, there were also differences across groups on the
type of abdominal incision (P 5 0.003; w 5 0.260, moderate
association). The PT2 and PT3 groups had more women
undergoing abdominal hysterectomy and a Pfannenstiel incision.
In the acute postsurgical period, 48 hours after surgery, the 3
PT groups of women showed differences in acute pain report,
regarding worst (P , 0.001; h2 5 0.096, small ES) and average
(P 5 0.001; h2 5 0.086, small ES) pain intensity, pain frequency
(P 5 0.001; w 5 0.286, moderate association), and postsurgical
anxiety (P , 0.001; h2 5 0.109, small ES). These differences
showed that the PT2 and PT3 groups scored more negatively on
these variables.
3.3. Pain incidence, characteristics, and perceived impact 5
years after hysterectomy
Among the 170 women who completed the 4 assessments, 29
(17.1%) revealed an unfavorable PT after hysterectomy, reporting
pain both at 4 months and 5 years after surgery, therefore being
considered CPSP cases (Table 3). From these 29 cases of
CPSP, Table 3 highlights that in terms of pain frequency, most
women (44.8%) reported pain several times a week, with 24.2%
of women perceiving pain on a daily basis and 20.7% complaining
of pain only during sexual intercourse or by touch. In addition, the
mean of worst pain intensity was 3.17 (SD 5 1.61) and the mean
average level of pain intensity was 1.89 (SD 5 0.88), on the 0 to 10
NRS. It was also shown that 34.5% of CPSP women rated their
worst pain intensity above 3 (NRS . 3), indicating moderate and/
or severe pain levels. Table 3 also reveals that the pain sensory
characteristics more often described by patients with CPSP were
feeling of pins and needles (51.7%) and numbness (31.0%). In
terms of a potential neuropathic pain component of CPSP, 5
(17.2%) women presented a DN4 $ 3 value. Pain interference

Table 1

Pain trajectory groups according to pain report at 4 months (T3) and 5 years (T4) after hysterectomy.
Pain trajectories

Chronic pain report (N 5 170)
T3 (4 mo after surgery)

n (%)

Group designation

T4 (5 y after surgery)

Pain trajectory 1

No

No

88 (51.8)

No chronic postsurgical pain

Pain trajectory 2

Yes

No

53 (31.2)

Prolonged postsurgical pain

Pain trajectory 3

Yes

Yes

29 (17.1)

Chronic postsurgical pain

31
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Table 2

Differences between pain trajectory groups on sociodemographic, clinical, and psychological variables measured 24 hours
before (T1) and 48 hours after hysterectomy (T2).
Measures

F/x2

h2/w

PT1 (n 5 88)

PT2 (n 5 53)

PT3 (n 5 29)

P

Sociodemographic: Age (y [SD])

52.8 (10.2)a

48.7 (6.43)b

48.7 (8.19)ab

4.446

0.013

0.051

Presurgical clinical variables
Disease onset (mo)
BMI (kg/m2)
Previous surgeries (yes)
Psychotropic use* (yes)
Presurgical pain (yes)
Previous pain due to other causes† (yes)

39.2 (48.6)
28.8 (4.26)
62 (70.5%)
28 (33.7%)
44 (50.0%)
49 (55.7%)

36.3 (46.0)
29.0 (4.78)
37 (69.8%)
19 (37.3%)
36 (67.9%)
37 (69.8%)

44.9 (71.4)
27.9 (4.15)
21 (72.4%)
14 (48.3%)
21 (72.4%)
21 (72.4%)

0.250
0.585
0.063
1.941
6.858
4.176

0.779
0.558
0.969
0.379
0.032
0.124

0.003
0.007
0.019
0.109
0.201
0.157

Psychological variables (range)
HADS: anxiety (0-21)
HADS: depression (0-21)
SFQ: immediate consequences (0-40)
SFQ: long-term consequences (0-40)
IPQ-R: timeline acute/chronic (3-15)
IPQ-R: timeline cyclical (3-15)
IPQ-R: treatment control (3-15)
IPQ-R: illness coherence (3-15)
IPQ-R: emotional representation (3-15)
CSQ-R: pain catastrophizing (6-30)
CSQ-R: praying/hoping (3-15)
CSQ-R: ignoring (5-25)
CSQ-R: diverting attention (5-25)
CSQ-R: reinterpreting pain (4-20)
CSQ-R: pain coping self-stat (4-20)
LOT-R: optimism (0-12)

6.02 (3.84)b
1.89 (2.48)
9.02 (8.55)
4.61 (6.78)b
6.11 (1.39)
6.94 (3.09)
12.2 (0.98)
9.27 (2.76)
7.60 (2.89)b
9.25 (4.28)b
9.57 (4.22)
12.4 (5.81)
9.70 (4.70)
6.71 (3.23)
16.0 (3.61)
7.30 (3.48)

7.87 (3.96)a
2.68 (3.71)
10.8 (7.26)
4.66 (5.33)b
5.98 (1.01)
7.85 (3.20)
12.2 (0.77)
9.36 (2.60)
9.04 (2.90)a
11.3 (5.81)ab
10.0 (4.04)
11.9 (6.18)
10.2 (4.54)
7.00 (3.52)
15.9 (3.53)
6.63 (3.01)

9.38 (4.81)a
2.69 (2.93)
13.3 (10.1)
8.41 (8.12)a
6.52 (1.53)
8.28 (3.36)
12.1 (0.75)
9.90 (2.58)
9.62 (2.68)a
13.6 (6.50)a
10.5 (3.67)
11.0 (6.12)
9.86 (4.76)
6.96 (3.88)
14.9 (3.57)
7.14 (3.25)

8.615
1.509
2.892
3.929
1.607
2.530
0.231
0.604
7.383
8.232
0.560
0.568
0.213
0.133
1.092
0.663

<0.001
0.224
0.058
0.022
0.204
0.083
0.794
0.548
0.001
<0.001
0.573
0.568
0.808
0.876
0.338
0.517

0.094
0.018
0.033
0.045
0.019
0.029
0.003
0.007
0.081
0.090
0.007
0.007
0.003
0.002
0.014
0.008

54 (61.4%)
42 (47.7%)
219 (220)
9.61 (2.65)
4.40 (2.85)b
2.59 (1.61)b
17 (19.3%)
2.05 (2.50)b
33 (37.5%)
3.10 (0.94)

43 (81.1%)
39 (73.6%)
217 (207)
9.30 (2.70)
5.70 (2.79)a
3.55 (1.58)a
18 (34.0%)
3.23 (3.83)b
21 (39.6%)
3.00 (0.56)

25 (86.2%)
21 (72.4%)
205 (213)
9.49 (2.62)
6.86 (3.03)a
3.55 (1.43)a
16 (55.2%)
5.21 (4.36)a
14 (50%)
3.00 (0.48)

9.978
11.460
0.045
0.228
8.853
7.901
13.928
10.18
1.392
0.373

0.007
0.003
0.956
0.797
<0.001
0.001
0.001
<0.001
0.498
0.689

0.242
0.260
0.001
0.003
0.096
0.086
0.286
0.109
0.091
0.005

Presurgical data 24 h before surgery-T1

Postsurgical variables-T2
Type hyst‡: open abdominal
Abdom. Incis.§: Pfannenstiel
Uterus weight (g)
Uterus height (cm)
Worst pain intensity‖
Average pain intensity‖
Pain frequency{: constant
HADS: anxiety
Psychotropic use* (yes)
Length of stay (d)

Continuous variables are presented as mean (SD); categorical variables are presented as n (%).
Different letters represent P values , 0.05 in analysis of variance post hoc tests; for example, in age groups comparisons, PT1 (represented with a) is significantly different from PT2 (represented with b) and PT3 does not
significantly differ from PT1 and PT2 (represented with ab).
* Psychotropic use: consumption/intake of anxiolytics and antidepressants.
† Other previous chronic pain states not related to the cause of surgery.
‡ Type of hysterectomy: n (%) of open abdominal hysterectomies vs abdominal laparoscopic, vaginal, and vaginal-assisted laparoscopic.
§ Abdominal incision: n (%) of Pfannenstiel incisions vs infraumbilical vertical incision and laparoscopies.
‖ NRS 5 numerical rating scale 0 to 10 from Brief Pain Inventory (BPI).
{ Pain frequency: constant pain vs intermittent or brief pain, assessed through frequency subscale of McGill Pain Questionnaire.
BMI, body mass index; CSQ-R, Coping Strategies Questionnaire-Revised; HADS, Hospital Anxiety and Depression Scale; IPQ-R, Illness Perception Questionnaire-Revised; LOT-R, Life Orientation Test-revised; PT, pain
trajectory; SFQ, Surgical Fear Questionnaire.

was reported in all domains, the most common being mood
(57.1%), enjoyment of life (50.0%), general activity (42.9%),
normal work (42.9%), and walking ability (28.6%). Nevertheless,
mean values of pain interference were in the low-to-medium
range.
3.4. Predictors of postsurgical pain trajectory
To identify the presurgical predictors of an unfavorable PT, 3
multinomial regression models were computed (Table 4), controlling for the demographic and clinical variables that distinguished the 3 groups: age, previous surgical pain, and type of
hysterectomy. The first model (M1A) further tested for the
32

influence of psychological factors related to emotional distress,
namely presurgical anxiety and surgical fear related to the longterm consequences of surgery. Table 4 shows that presurgical
anxiety is a predictor of PT, being a determinant of group
membership, with higher anxiety scores being associated with
both the “Prolonged PSP group” (PT2; odds ratio [OR] 5 1.131, P
5 0.015; for each unit increased in presurgical anxiety, the odds
of being in the PT2 group is 1.131 times higher than those of being
in the PT1 group) and the “CPSP group” (PT3; OR 5 1.175, P 5
0.009), when compared with the “No CPSP group” (PT1). All
other variables were not significant. Table 4 also reveals results
on the influence of psychological factors associated with illness
perceptions (M1B) and pain coping strategies (M1C). Within
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4. Discussion

Table 3

Incidence, characteristics, and impact of pain 5 years after
hysterectomy (N 5 29).
Pain 5 y after hysterectomy—T4

N (%)

Pain report—CPSP*

29 (17.1)

Frequency
Daily
Several times a week but not daily
Several times a month but not weekly
During sexual intercourse/by touch

7 (24.2)
13 (44.8)
3 (10.3)
6 (20.7)

Intensity† (NRS 0-10)
Worst level
NRS . 3
Average level
NRS . 3

M (SD)

Min-max

3.17 (1.61) 1-7

This prospective cohort study followed women up to 5 years after
hysterectomy and found that presurgical anxiety, emotional
illness representations, and pain catastrophizing were risk factors
for PSP. Higher postsurgical anxiety, acute pain intensity, and
frequency increased the likelihood of a worst PT. These results
are novel because there are no prospective studies on CPSP after
hysterectomy with such a long follow-up and that consider the
trajectory of pain over 2 long-term follow-up times (4 months and
5 years posthysterectomy). This study also adds to previous
findings regarding pain at 48 hours75,76 and 4 months79
postsurgery.

10 (34.5)
1.89 (0.88) 1-4
1 (3.4)

DN-4‡ (could report 1 or more)
Pins and needles
Numbness
Itching
Tingling
Burning
Painful cold
Electric shocks
DN4 , 3
DN4 $ 3

15 (51.7)
9 (31.0)
6 (20.7)
3 (10.3)
2 (6.9)
1 (3.4)
1 (3.4)
23 (82.8)
5 (17.2)

Pain interference§ (NRS 0-10)
General activity
Mood
Walking ability
Normal work
Relations with other people
Sleep
Enjoyment of life

12 (42.9)
16 (57.1)
8 (28.6)
12 (42.9)
5 (17.8)
2 (7.2)
14 (50)

1.07 (1.41)
1.64 (1.83)
0.57 (1.03)
1.14 (1.56)
0.32 (0.77)
1.79 (0.67)
1.32 (1.68)

0-4
0-5
0-3
0-5
0-3
0-3
0-5

Continuous variables are presented as mean (SD); categorical variables are presented as n (%).
* Women reporting CPSP—chronic postsurgical pain 5 years after hysterectomy.
† NRS: numerical rating scale (0-10).
‡ DN-4: Neuropathic Pain Questionnaire.
§ Items from BPI-SF: Brief Pain Inventory—short form.

M1B, emotional representation of the condition underlying
surgery emerged as the only factor significantly associated with
group membership, with high scores predicting PT2 (OR 5
1.165, P 5 0.018) and PT3 (OR 5 1.246, P 5 0.005)
membership. Within M1C, pain catastrophizing was the only
variable yielding a significant association with either membership
in PT2 (OR 5 1.079, P 5 0.043) or PT3 (OR 5 1.143, P 5 0.001)
groups. Concerning factors that could distinguish PT2 from PT3
membership, Table 4 indicates that the psychological construct
fear of long-term consequences of surgery was the only
significant predictor (OR 5 1.078, P 5 0.049).
To further explore the role of acute postsurgical variables in
the development of an unfavorable PT, over and above
demographic and clinical factors, 2 subsequent models were
tested (Table 5). The first model (M2A) revealed that acute PSP
intensity and frequency determined inclusion of women in PT3
(OR 5 1.211, P 5 0.033 and OR 5 3.000, P 5 0.029,
respectively). The second postsurgical model (model 2B)
added postsurgical anxiety to the variables of the previous
model to test its predictive role. Subsequently, both acute PSP
intensity and frequency ceased to be significant and postsurgical anxiety became the only variable predicting PT3
(CPSP) (OR 5 1.182, P 5 0.026). Age, previous pain, and type
of hysterectomy did not contribute to the prediction of an
unfavorable PT in any of the models (Tables 4 and 5).

4.1. Chronic postsurgical pain prevalence
after hysterectomy
Almost half of women (48.2%) reported pain 4 months after
hysterectomy. Five years later, 17.1% still complained of pain.
Within hysterectomy studies, the longest follow-up period that we
are aware of (2 years) revealed a CPSP prevalence of 24.1% and
16% in abdominal and vaginal hysterectomy, respectively.67 With
a 1-year follow-up, Theunissen et al.100 reported a prevalence of
9%, although the criteria underlying CPSP definition was a cutoff
level of 3 (NRS . 3), indicative of moderate or severe pain
intensity. A retrospective study7 reported 31.9% prevalence and
in a prospective study,6 4 months postsurgery and using
a different CPSP definition (pain with impact on daily living), the
prevalence rate was 16.7%. Two other studies described
a prevalence of 14%103 and 26%,80 6 months posthysterectomy.
These figures clearly reveal large discrepancies in CPSP report,
most likely due to the diverse range of follow-up times and CPSP
definitions.48,69 The relatively higher prevalence of CPSP found in
our study may be due to not having included only those women
reporting moderate to severe pain (NRS . 3). On the other hand,
our findings show that pain only interfered with the lives of some
women and that interference was in the low-to-medium range.
4.2. Predictors of chronic postsurgical pain
after hysterectomy
4.2.1. Demographic and clinical factors
In contrast to earlier findings,6,7,67,79,97,100,103 age and presurgical pain did not predict CPSP. Studies that found such
relationships had shorter follow-ups, from 4 months to 2 years.
Consistent with previous results,3,6,7,97,100,103 hysterectomy type
did not predict CPSP albeit this does not support our earlier
findings,79 nor Montes et al.67 conclusions. These results were
unexpected and suggest that the strength of association of
demographic and clinical factors probably diminishes with time,
as psychological factors play an increasingly greater role. A similar
conclusion was drawn previously in a postmastectomy study with
a 3-year follow-up.2
Acute PSP intensity is a well-established key predictive
factor,13,14,52,55,61,62 including in hysterectomy CPSP studies.6,80,97,100,103 Present results support this and further add
PSP frequency, as previously found in this sample.76 To the best
of our knowledge, only Fletcher et al.35 found pain frequency to
be a CPSP predictor. These results highlight pain frequency as
a new potential target in CPSP prevention. When adding
postsurgical anxiety to the equation, both acute pain predictors
ceased to be significant, which indicates both their shared
variance and the unique contribution of postsurgical anxiety in the
prediction of CPSP.
33
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Table 4

Multinomial logistic regression model relating pain trajectory membership with presurgical variables measured 24 hours before
hysterectomy.
Pain trajectory comparison

Presurgical models

Nagelkerke R2

B

SE

Wald

OR

95% CI
LL

Model 1A—emotional distress

UL

0.206

PT1 vs PT2

Age†
Presurgical pain‡
Type of hysterectomy§
Presurgical anxiety‖
Presurgical fear{

20.036
0.231
0.750
0.123
20.044

0.024
0.416
0.447
0.051
0.034

2.334
0.309
2.820
5.924*
1.677

0.964
1.260
2.118
1.131
0.957

0.920
0.557
0.882
1.024
0.895

1.010
2.851
5.084
1.249
1.023

PT1 vs PT3

Age†
Presurgical pain‡
Type of hysterectomy§
Presurgical anxiety‖
Presurgical fear{

20.013
0.706
1.010
0.161
0.031

0.032
0.534
0.621
0.062
0.035

0.157
1.752
2.650
6.799**
0.802

0.987
2.026
2.747
1.175
1.032

0.927
0.712
0.814
1.041
0.964

1.052
5.767
9.273
1.326
1.104

PT2 vs PT3

Age†
Presurgical pain‡
Type of hysterectomy§
Presurgical anxiety‖
Presurgical fear{

0.024
0.475
0.260
0.038
0.075

0.034
0.557
0.669
0.062
0.038

0.471
0.726
0.151
0.376
3.880*

1.024
1.608
1.297
1.039
1.078

0.957
0.540
0.350
0.920
1.000

1.095
4.790
4.809
1.173
1.162

Model 1B‡‡—illness perceptions

0.171

PT1 vs PT2

Age†
Presurgical pain‡
Type of hysterectomy§
Emotional representation#

20.030
0.263
0.793
0.152

0.023
0.405
0.445
0.064

1.697
0.423
3.168
5.586*

0.970
1.301
2.209
1.165

0.928
0.588
0.923
1.026

1.015
2.878
5.290
1.321

PT1 vs PT3

Age†
Presurgical pain‡
Type of hysterectomy§
Emotional representation#

20.018
0.430
1.166
0.220

0.030
0.515
0.621
0.079

0.378
0.698
3.530
7.821**

0.982
1.538
3.209
1.246

0.926
0.560
0.951
1.068

1.041
4.219
10.829
1.455

Model 1C‡‡—pain coping strategies

0.178

PT1 vs PT2

Age†
Presurgical pain‡
Type of hysterectomy§
Pain catastrophizing††

20.037
0.373
0.609
0.076

0.023
0.402
0.045
0.038

2.611
0.862
1.878
4.086*

0.963
1.452
1.839
1.079

0.921
0.661
0.769
1.002

1.008
3.190
4.395
1.162

PT1 vs PT3

Age†
Presurgical pain‡
Type of hysterectomy§
Pain catastrophizing††

20.034
0.577
0.798
0.134

0.031
0.520
0.623
0.042

1.172
1.231
1.641
10.170***

0.967
1.781
2.221
1.143

0.910
0.642
0.655
1.053

1.028
4.940
7.532
1.241

*P , 0.05; **P , 0.01; and ***P , 0.001.
PT1—Reference Group (In MODEL 1A PT2 vs PT3, PT2 is the reference group).
† Continuous variable, in years.
‡ Dichotomous variable: 0 5 no and 1 5 yes.
§ Dichotomous variable: 0 5 abdominal laparoscopic, vaginal, and vaginal-assisted laparoscopic and 1 5 open abdominal hysterectomies.
‖ Continuous variable, HADS-A: Hospital Anxiety and Depression Scale—anxiety subscale.
{ Continuous variable, Surgical Fear Questionnaire—fear of immediate consequences of surgery subscale.
# Continuous variable, IPQ-R: Illness Perception Questionnaire-Revised—all subscales.
†† Continuous variable, CSQ-R: Coping Strategies Questionnaire-Revised—all subscales.
‡‡ For models 1B and 1C, no significant predictors were found in the comparison of PT2 and PT3.
CI, confidence interval; LL, lower limit; OR, odds ratio; PT1, pain trajectory group 1 (no chronic postsurgical pain); PT2, pain trajectory group 2 (prolonged postsurgical pain); PT3, pain trajectory group 3 (chronic postsurgical
pain); UL, upper limit.

It is noteworthy that the acute postsurgical variables only
predicted pain 5 years later. This suggests that to prevent longterm posthysterectomy pain, women should be screened and
targeted throughout the perioperative period, and not only before
surgery. Baseline assessments are useful for medium- and longterm pain prediction, whereas acute postsurgical variables seem
to better predict long-term chronic pain.
4.2.2. The key role of psychological predictors
Presurgical anxiety and pain catastrophizing were predictive of an
unfavorable PSP trajectory and CPSP, which corroborates
previous findings.16,44,99 Presurgical anxiety, already shown to
34

be a predictor of CPSP 4 and 6 months79,103 posthysterectomy,
is also predictive of CPSP 5 years later. Furthermore, pain
catastrophizing, a well-established CPSP psychological risk
factor,2,15,50,56,83 emerges as a predictor for the first time in our
hysterectomy studies.79
Our results also confirm the important role of emotional
representation of the surgical disease and of postsurgical anxiety.79
Other studies have demonstrated the impact of cognitive and
affective responses triggered by illness on health outcomes,57,91
although the investigation of their predictive role on PSP has been
scarce.77,79 Postsurgical anxiety is such a response, present
findings highlighting the need to address anxiety throughout the
perioperative period, and not only before surgery.
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Table 5

Multinomial logistic regression model relating pain trajectory membership with postsurgical variables measured 48 hours after
hysterectomy.
Pain trajectory comparison

Postsurgical models
Model 2A††—acute pain

Nagelkerke R2

B

SE

Wald

OR

95% CI
LL

UL

0.192

PT1 vs PT2

Age
Presurgical pain‡
Type of hysterectomy§
Acute postsurgical pain intensity‖
Acute postsurgical pain frequency{

20.031
0.289
0.640
0.067
0.429

0.023
0.404
0.443
0.069
0.431

1.774
0.511
2.083
0.957
0.992

0.970
1.335
1.896
1.070
1.535

0.927
0.605
0.795
0.935
0.660

1.015
2.946
4.552
1.224
3.571

PT1 vs PT3

Age
Presurgical pain‡
Type of Hysterectomy§
Acute postsurgical pain intensity‖
Acute postsurgical pain frequency{

20.011
0.388
0.765
0.191
1.099

0.032
0.527
0.634
0.090
0.505

0.114
0.543
1.457
4.525*
4.741*

0.989
1.474
2.149
1.211
3.000

0.929
0.525
0.620
1.015
1.116

1.053
4.139
7.441
1.444
8.065

Model 2B††—Acute pain 1 anxiety

0.222

PT1 vs PT2

Age†
Presurgical pain‡
Type of hysterectomy§
Acute postsurgical pain intensity‖
Acute postsurgical pain frequency{
Postsurgical anxiety#

20.031
0.360
0.637
0.031
0.306
0.093

0.023
0.410
0.446
0.074
0.445
0.068

1.743
0.771
2.041
0.172
0.474
1.863

0.970
1.433
1.890
1.031
1.358
1.098

0.926
0.642
0.789
0.892
0.568
0.960

1.015
3.201
4.527
1.192
3.250
1.255

PT1 vs PT3

Age†
Presurgical pain‡
Type of hysterectomy§
Acute postsurgical pain intensity‖
Acute postsurgical pain frequency{
Postsurgical anxiety#

20.016
0.430
0.715
0.123
0.786
0.167

0.033
0.536
0.646
0.097
0.536
0.075

0.234
0.643
1.224
1.620
2.152
4.945*

0.984
1.537
2.044
1.131
2.195
1.182

0.923
0.538
0.576
0.936
0.768
1.020

1.050
4.391
7.255
1.367
6.277
1.370

*P , 0.05; **P , 0.01; and ***P , 0.001.
PT1—Reference Group.
† Continuous variable, in years.
‡ Dichotomous variable: 0 5 no and 1 5 yes.
§ Dichotomous variable: 0 5 abdominal laparoscopic, vaginal, and vaginal-assisted laparoscopic and 1 5 open abdominal hysterectomies.
‖ Continuous variable, NRS 0 to 10 from BPI-SF: Brief Pain Inventory—short form.
{ Dichotomous variable: 0 5 intermittent or brief pain, 1 5 constant pain, frequency subscale of McGill Pain Questionnaire.
# Continuous variable, HADS-A: Hospital Anxiety and Depression Scale—anxiety subscale.
†† For models 2A and 2B, no significant predictors were found in the comparison of PT2 and PT3.
CI, confidence interval; LL, lower limit; NRS, numerical rating scale; OR, odds ratio; PT1, pain trajectory group 1 (no chronic postsurgical pain); PT2, pain trajectory group 2 (prolonged postsurgical pain); PT3, pain trajectory
group 3 (chronic postsurgical pain); UL, upper limit.

Although all baseline psychological factors are common
predictive factors for both PT2 and PT3 membership, presurgical
fear of long-term consequences of surgery was the only variable
specifically distinguishing these groups. Hence, presenting
higher levels of fear related with long-term issues, such as fear
of health deterioration or long-lasting surgical recovery, seems to
confer a greater risk of long-lasting pain.
The set of predictive models used in this study, which include
preoperative and perioperative emotion and cognitions, seem to
reveal a psychological vulnerability profile, influencing PSP
trajectory and ultimately the development of CPSP. This critical
role of psychological factors on pain experience helps to
understand the discrepancy that sometimes emerges between
physical pathology, injury, and pain report.16,55,86,107 These
findings are also in accordance with the gate control and
neuromatrix theories of pain,64,65 as well as with the biopsychosocial approach to pain,37 which recognize pain as a multidimensional subjective experience.
Peripheral sensitization, central sensitization, and descending
modulation constitute 3 interweaved processes believed to
underlie CPSP.62 Augmented activation of pain pathways may
stem from peripheral and/or central sensitization, although pain
amplification may also arise from abnormalities in descending
modulatory systems.72,81,109 These descending pathways

involve endogenous opioids, serotonin, and noradrenaline,
presenting both excitatory and inhibitory actions on spinal cord
afferent projection neurons and could be activated by psychological factors.11 Catastrophizing, anxiety, and other negative
emotions are associated with reduced effectiveness in descending pain-inhibitory systems,83,105 facilitating spinal nociception,
and pain, whereas positive affect and self-regulatory skills inhibit
spinal nociception and pain.28,39,88–90 The primary role of
catastrophizing in pain modulation has been highlighted16,18,34,39,50,94 and suggested to be associated with
diminished endogenous inhibition of pain coupled with central
sensitization.83 Moreover, an association was shown between
adaptive pain coping strategies and activation of descending
endogenous opioid systems1 and between depressed mood and
impaired endogenous inhibition of pain.30
4.3. Practical and clinical implications
Because chronic pain is very difficult to treat, the importance of
secondary prevention is highlighted.38,93 Besides, and despite
the enthusiastic and promising findings of some trials focusing on
preventive analgesic approaches,10,12,21,29,74,96 there is not yet
any robust evidence to support the unequivocal efficacy of
systemic drugs for CPSP prevention.9,17,19,43,53,60,63,86
35
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Moreover, notwithstanding the advances in knowledge about
pain genetics,22,31,32,70,71 there is not, until now, sustained
evidence for genetic predisposition for CPSP development22,48,67,86 that could assist in screening for pain-prone
patients and in informing a personalized pain treatment protocol.
This leaves room for the implementation of psychological
interventions aimed at preventing CPSP.15,23,33,47–49,62,99 Indeed, present findings point to CPSP predictors that are
modifiable risk factors, amenable to change or to active
management, precisely through psychological interventions.
Targeting them might yield adaptive and functional changes in
brain pain processing, thus being an effective way to prevent
CPSP development.34,94
The effectiveness of psychological interventions in pain is well
established,36,46 although in the surgical field it is overdue.15,47,55
As substantial advances are being made in identifying risk factors
for CPSP, the design and testing of preventive pain management
strategies stemming from this evidence is warranted as well as
the analysis of their cost-effectiveness. An enthusiastic and
promising novelty in this field is the development and implementation of a Transitional Pain Service, a multidisciplinary program
aimed at preventing and managing CPSP, which offers simultaneous
psychological
and
pharmacological
interventions.20,23,42,49
Psychological interventions have the power to impact supraspinal mechanisms involving higher pain centers,62 influencing
endogenous modulation of pain, thereby improving endogenous
analgesia, similarly to mechanisms underlying pharmacological
analgesia.34,45,46,83 For example, cognitive-behavioral therapy
has been related to changes in brain limbic activity, which has
been implicated in improvement of anxiety and potentiation of
descending modulatory inhibition of pain.54,106 Increased gray
matter in prefrontal and parietal brain regions linked with chronic
pain, was also observed after cognitive-behavioral therapy, being
associated with a decrease in pain catastrophizing.95
4.4. Limitations and strengths
This is a single-site and single-country study, which compromises
its external validity, thus limiting the generalization of results.
Sample attrition is a potential limitation, stemming from the
longitudinal design, although our study showed high retention
over time. Other potential limitation is the absence of a physical
examination at T3 and T4, screening for inflammation or nerve
injury.
The breath of presurgical measures, embracing demographic,
clinical, and a thorough range of psychological variables was
a strength, along with the long-term follow-up of 5 years.
4.5. Conclusions
This study identified risk factors that can be easily screened
before and after surgery, and are amenable to intervention. The
design of timely and tailored interventions for women at risk of an
unfavorable PSP trajectory after hysterectomy is a key priority.
Incorporating risk-targeted multidisciplinary and feasible interventions focused on CPSP prevention into surgical routine
practice is an important challenge that is likely to contribute to
the improvement of pain management and patient care
throughout the process of surgery.
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Abstract
Lumbar fusion surgery is usually prompted by chronic back pain, and many patients receive long-term preoperative opioid
analgesics. Many expect surgery to eliminate the need for opioids. We sought to determine what fraction of long-term preoperative
opioid users discontinue or reduce dosage postoperatively; what fraction of patients with little preoperative use initiate long-term
use; and what predicts long-term postoperative use. This retrospective cohort study included 2491 adults undergoing lumbar fusion
surgery for degenerative conditions, using Oregon’s prescription drug monitoring program to quantify opioid use before and after
hospitalization. We defined long-term postoperative use as $4 prescriptions filled in the 7 months after hospitalization, with at least 3
occurring .30 days after hospitalization. Overall, 1045 patients received long-term opioids preoperatively, and 1094
postoperatively. Among long-term preoperative users, 77.1% continued long-term postoperative use, and 13.8% had episodic
use. Only 9.1% discontinued or had short-term postoperative use. Among preoperative users, 34.4% received a lower dose
postoperatively, but 44.8% received a higher long-term dose. Among patients with no preoperative opioids, 12.8% became longterm users. In multivariable models, the strongest predictor of long-term postoperative use was cumulative preoperative opioid dose
(odds ratio of 15.47 [95% confidence interval 8.53-28.06] in the highest quartile). Cumulative dose and number of opioid prescribers
in the 30-day postoperative period were also associated with long-term use. Thus, lumbar fusion surgery infrequently eliminated
long-term opioid use. Opioid-naive patients had a substantial risk of initiating long-term use. Patients should have realistic
expectations regarding opioid use after lumbar fusion surgery.
Keywords: Opioids, Spine surgery, Spinal fusion, Chronic pain

1. Introduction
Increased use of prescription opioids over the past 2 decades has
been associated with major increases in opioid-related overdoses and addiction treatment.28,30 One response has been
closer examination of factors leading to opioid initiation, including
analgesic prescriptions after surgical procedures.1,7,31
Many studies of postoperative opioid prescribing have
included surgical procedures not primarily performed for chronic
pain symptoms, such as cataract surgery, transurethral prostate
resection, cesarean section, or thyroidectomy.1,7,31 Surgical
procedures for patients with chronic painful conditions, such as
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many orthopedic procedures, pose additional challenges because many patients receive long-term opioids before surgery.
Spine surgery, in particular, may be associated with a high risk
of preoperative and persistent postoperative opioid use.7,23
Lumbar fusion surgery for degenerative spinal disorders is usually
undertaken to treat chronic back pain, and is more invasive than
decompression surgery alone. Nationally, the number of spinal
fusion operations has tripled in the past 2 decades.17
Patients considering fusion surgery often expect to discontinue
opioids after surgery. For example, among patients scheduled to
undergo lumbar fusion surgery for degenerative disc disease,
over 90% “considered continued narcotic requirements to be
neither an expected nor acceptable outcome.”8 However, recent
studies find that 30% to 60% of patients receive long-term opioids
after spine surgery.4,12,24 Preoperative opioid use is consistently
a major predictor of long-term postoperative use.2,4,12
However, data on long-term opioid use after spine or other
orthopedic surgery are often limited by reliance on patient selfreport,4 continual insurance enrollment,12,24 or relatively small
patient samples.4,26 For spinal fusion surgery, few data address
how preoperative dosage may influence the likelihood of long-term
postoperative opioid use or the ability to reduce dosage, what
fraction of those with no preoperative opioid use initiate long-term
use postoperatively, or how perioperative opioid management
influences the likelihood of long-term postoperative use.
We used a state hospital discharge registry linked with
statewide prescription drug monitoring program (PDMP) data to
identify lumbar fusion operations and opioid prescription fills,
regardless of insurance coverage or source of prescriptions. We
www.painjournalonline.com
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addressed the following questions: (1) What fraction of patients
undergoing lumbar fusion surgery have short-term or long-term
opioid use before and after surgery? (2) Among patients with
long-term preoperative opioid use, what fraction discontinues,
reduces dosage, maintains the same dosage, or increases
dosage postoperatively? (3) Among patients with only short-term
or no opioid use before surgery, what fraction initiates long-term
use postoperatively? (4) What patient demographics, clinical
characteristics, procedural factors, and opioid-prescribing patterns predict long-term postoperative opioid use?

2. Methods
Study activities were approved by Institutional Review Boards at
Oregon Health & Science University and the Public Health
Division of the Oregon Health Authority, where the PDMP is
housed.
2.1. Data preparation
Data were obtained from the Oregon PDMP and linked to the
statewide hospital discharge registry. Preparation of the research
database has been described in detail elsewhere.15,27 Oregon’s
PDMP is maintained by a commercial vendor, who uses a largely
deterministic, proprietary algorithm for linking filled prescriptions
for individual patients. This procedure may not always uniquely
identify patients in the face of misspellings, nicknames, transposed characters, name changes, or changes in residence. An
analyst at the Public Health Division therefore used probabilistic
linking software (the Link King v7.1.21) to match individuals within
the PDMP and between the PDMP and the hospital registry, using
name, birthdate, and ZIP Code. Because of the sensitivity of
opioid use, the analyst then removed all identifiers for patients,
prescribers, and pharmacies.

We excluded patients younger than 18 years and those with
diagnoses of fractures, inflammatory spondylopathies, cancer, or
spinal infection (Fig. 1).
2.3. Filled prescriptions
Using PDMP data, we identified outpatient opioid prescriptions
filled during the 7 months before index hospitalization and 7
months after it. We used Food and Drug Administration (FDA)
National Drug Codes to identify opioid prescriptions. Tramadol
was not included in the PDMP during study years, and we
excluded combination of buprenorphine–naloxone preparations.
We used conversion reference tables from the Centers for
Disease Control (CDC) to calculate morphine milligram equivalents (MMEs) for each prescription. We also identified benzodiazepine use in the 7 months before and after hospitalization.
We defined a “perioperative period” as the 30 days before and
30 days after index hospitalization. We separately examined the
180 days before and 180 days after the perioperative period. We
defined short-term preoperative opioid use as any opioid
prescription filled within 30 days before the index hospitalization,
but with none in the previous 180 days. Short-term postoperative
use was any outpatient prescription for opioids filled in the 30
days immediately after index hospitalization, but with none in the
180 days after that. Thus, short-term use meant opioids filled only
in the perioperative period.
Long-term preoperative opioid use was defined as at least 4
opioid fills in the 7 months before index hospitalization, with at

2.2. Inclusion and exclusion of procedures
We used diagnosis-related group (DRG) codes 453, 454, 456,
459, and 460 to identify adults undergoing lumbar fusion
procedures with admission dates between October 2012 and
September 2013. If a patient had more than 1 eligible procedure,
we counted only the first, so each patient is represented only
once. These codes exclude procedures performed primarily for
scoliosis, malignancy, infection, or those involving 9 or more
vertebrae. Procedures in DRGs 453, 454, and 455 were labeled
as “complex fusions” because they include combined anterior
and posterior fusion procedures. Cases in DRGs 453, 454, and
459 are defined as having complicating conditions. We then
linked operations with International Classification of Diseases
version 9, Clinical Modification (ICD-9-CM) codes indicating
lumbar spine diagnoses of herniated disk, probable degenerative
changes, spinal stenosis, possible instability, nonspecific backache, or sequelae of previous back surgery. Only these
diagnoses were included. ICD-9-CM codes were grouped into
these diagnostic categories using a previously described
approach.10 These conditions are largely related to degenerative
spinal changes. Because multiple diagnoses for a single patient
were common, we tabulated patients according to the likely
primary reason for performing a fusion procedure. For this
purpose, we adapted a previously developed hierarchy,22
classifying patients by the highest-numbered diagnosis in this
list: (1) nonspecific diagnoses, (2) degenerative spinal changes,
(3) herniated disk, (4) sequelae of previous surgery, (5) lumbar
stenosis, and (6) possible instability (mostly spondylolisthesis).

Figure 1. Selection of study patients. *Forty-one patients had more than 1
procedure within the time frame; only the index procedure was retained for this
study. DRG, diagnosis-related group.
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least 3 fills in the 180 days before the perioperative period. Longterm postoperative use was at least 4 opioid fills in the 7 months
after index hospitalization, with at least 3 of those more than 30
days after hospitalization. These definitions of long-term use were
consistent with a definition of 6 fills in 12 months which has been
used in previous studies, and which was associated with a 7-fold
increase (vs those with fewer fills) in hospitalizations with opioidrelated adverse events.15,25
Some patients who received opioids would not fit our
definitions of short-term or long-term use. For example, a patient
with 2 prescriptions before the perioperative period, or one who
had a single prescription in the preoperative 30 days and a single
prescription before that, would meet neither definition. We
labeled such patients as having “episodic” opioid use. Our data
included only outpatient prescription fills. Opioids used during
inpatient care, or provided from the hospital at discharge, were
not identified in our data.
The “long-term preoperative cumulative dose” was defined as
the sum of all MMEs prescribed in the 180 days before the
perioperative period. The “long-term postoperative cumulative
dose” was defined as the sum of all MMEs filled in the 180 days
after the perioperative interval. These definitions of cumulative
dose excluded medications during the perioperative period,
when greater analgesic doses are usually necessary and
expected. A cumulative dose exceeding 16,200 MMEs in 180
days (an average of $90 MMEs/d) was defined as “high dose.”16
A change from preoperative cumulative dose to postoperative
cumulative dose of $10% was considered an increase or
a decrease. A change of ,10% was considered a stable dose.
Changes in opioid doses were based on cumulative MMEs filled
during the 180 days before and the 180 days after the
perioperative interval. All definitions were established before data
analysis.
2.4. Comorbid conditions
We calculated the ICD-9-CM version of the Charlson comorbidity
index14 using diagnoses recorded in the index hospital discharge
record.
2.5. Analysis
Characteristics of patients who did or did not become long-term
postoperative opioid users were compared with x2 statistics,
rank-sum tests, or t tests as appropriate. Independent predictors
of long-term postoperative opioid use were identified using
multivariable logistic regression. Candidate predictors included
patient demographic characteristics, comorbidity score, surgical
procedure characteristics, and features of preoperative and
perioperative opioid prescribing. The final regression model
included all these variables, so predictors of long-term use were
adjusted for possible confounding by each of these features. To
assess the impact of opioid dose on predicting long-term use, we
first constructed a logistic model without dosing information, but
with an indicator for whether the patient received long-term
preoperative opioids. We then constructed a second logistic
model incorporating preoperative and perioperative opioid dose
information. The distribution of opioid doses was right skewed.
Rather than identifying and removing outliers to use dose as
a continuous variable, we decided to keep all patients in the study
and categorize cumulative opioid doses into quartiles. This
mitigates any effect of patients with very high doses and allows
the relationship to vary arbitrarily in the logit (ie, does not assume
linearity in the logit). Dividing into quartiles also helped to facilitate
41
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clinical understanding of the results, as opposed to determining
odds ratios (ORs) for every milligram increase in dose. Regarding
surgical indications, we combined the least specific diagnoses
(nonspecific, miscellaneous, and degenerative changes) as
a reference category, because of small numbers in the nonspecific category. Statistical tests were 2 sided and significance
was defined as P , 0.05; analyses were performed using SAS
v.9.3. Model fit was assessed with the Hosmer–Lemeshow
statistic and the area under a receiver-operating characteristic
curve (AUC) distinguishing those who exhibited long-term postoperative opioid use from those who did not.
We also conducted a sensitivity analysis using an alternative
definition of long-term opioid use: at least 3 opioid fills in the 7
months before index hospitalization, with at least 2 fills in the 180
days before the perioperative period. Long-term postoperative
use was at least 3 opioid fills in the 7 months after index
hospitalization, with at least 2 of those more than 30 days after
hospitalization. The results of this sensitivity analysis were
qualitatively the same as our base case analysis and are not
presented here.

3. Results
3.1. Patients and procedures
There were 2491 patients who underwent an eligible fusion
operation and all were included. Over half (59.7%) were female,
45.8% were aged 65 years or older, and only 12.6% were
younger than 45 years. Reflecting the Oregon population, 93.5%
were white (Table 1).
Most surgical procedures (n 5 2113; 84.8%) were classified in
DRG 460: “fusion without major complicating conditions.” Next,
most frequent (n 5 207; 8.3%) was “combined anterior and
posterior fusion without complicating conditions.” Overall, 6.9%
of procedures were coded with complications (DRGs 453, 454,
and 459). Combined anterior and posterior procedures (with or
without complications) accounted for 12.9% (n 5 320).
The most common primary reason for surgery was “possible
instability” (n 5 1479, 59.4%) which was mainly spondylolisthesis
(n 5 1421, or 96.1% of the category). Degenerative spinal
changes accounted for 12.0% (n 5 299). Spinal stenosis primarily
accounted for 298 procedures (12.0%) and herniated disk for 256
cases (10.3%). There were 133 cases (5.3%) with diagnosis
codes indicating sequelae of previous back surgery, and the
remainder (1.0%) fell into miscellaneous or nonspecific diagnostic
categories (Table 1).
3.2. Opioid use
More patients received long-term opioids after spinal fusion
surgery than before. Overall, 1045 patients received preoperative
long-term opioids, and 1094 received long-term postoperative
opioids. Among patients receiving long-term preoperative
opioids, 806 (77.1%) continued long-term postoperative use,
and 144 (13.8%) had episodic postoperative use. Only 95 (9.1%)
discontinued opioids or had short-term postoperative use only
(Table 2). Among those with long-term postoperative use were
352 receiving high-dose opioids (32.2%) (Table 1).
There were 609 (24.5%) patients with episodic preoperative
opioid use, and 133 patients (5.3%) with short-term preoperative
opioid use. Another 704 (28.3%) had no opioid use in the 7
months before hospitalization. Among patients with no preoperative opioid use, 90 (12.8%) received long-term postoperative opioids (Table 2).
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Table 1

Demographic, clinical, and prescription features of full patient sample and patients with or without long-term postoperative
opioid use (percents are column percents).
Full sample
(n 5 2491)

No long-term postoperative opioid use
(n 5 1397)

Long-term postoperative opioid use
(n 5 1094)

Sex, female, n (%)

1486 (59.7)

833 (59.6)

653 (59.7)

0.98

Age category, n (%)†
18-44
45-54
55-64
65-74
751

310 (12.6)
412 (16.7)
616 (24.9)
763 (30.9)
369 (14.9)

133 (9.7)
169 (12.3)
309 (22.5)
502 (36.5)
263 (19.1)

177 (16.2)
243 (22.2)
307 (28.1)
261 (23.9)
106 (9.7)

,0.001

Race, n (%)
American Indian or Alaska Native
Asian
African American
Native Hawaiian or Pacific Islander
White

29 (1.2)
36 (1.5)
22 (0.9)
3 (0.1)
2328 (93.5)

13 (0.9)
25 (1.8)
7 (0.5)
1 (0.07)
1313 (94.0)

16 (1.5)
11 (1.0)
15 (1.4)
2 (0.2)
1015 (92.8)

0.06

Ethnicity, n (%)†
Hispanic or Latino
Not Hispanic

70 (2.8)
2378 (95.5)

40 (2.9)
1338 (95.8)

30 (2.7)
1040 (95.1)

0.3

Residence, n (%)†
Rural
Urban

1017 (41.2)
1316 (53.3)

579 (42.1)
684 (49.7)

438 (40.0)
632 (57.8)

,0.001

Indication for surgery (diagnosis), n (%)
Nonspecific backache, miscellaneous
Probable degenerative changes
Herniated disk
Sequelae of previous back surgery
Spinal stenosis
Possible instability

26 (1.0)
299 (12.0)
256 (10.3)
133 (5.3)
298 (12.0)
1479 (59.4)

12 (0.9)
151 (10.8)
119 (8.5)
53 (3.8)
176 (12.6)
886 (62.4)

14 (1.3)
148 (13.5)
137 (12.5)
80 (7.3)
122 (11.2)
593 (54.2)

,0.0001

Comorbidity
Comorbidity score, mean (SD)

0.57 (0.86)

0.53 (0.82)

0.62 (0.90)

0.009

Surgery features
Complex fusion procedure‡, n (%)
Procedure with complications§, n (%)

320 (12.9)
171 (6.9)

159 (11.4)
90 (6.4)

161 (14.7)
81 (7.4)

0.01
0.4

1045 (58.5)
950 (4950) (4.5/d)

239 (30.5)
200 (1020) (0.95/d)

806 (80.3)
5175 (13,140) (25/d)

,0.001
,0.001

1600 (2413) (53/d)

960 (975) (32/d)

3000 (3950) (100/d)

,0.001

743 (29.8)
2.00 (2.00)

303 (21.7)
1.00 (1.00)

440 (40.2)
3.00 (2.00)

,0.001
,0.001

355 (14.3)

3 (0.26)

352 (32.2)

,0.001

Opioid-prescribing features
Long-term prehospital opioids, n (%)
Total prehospital MMEs (7 mo), median (IQR)
(median MME/d)
MME in 30 d posthospital, median (IQR)
(median MME/d)
Preoperative benzodiazepine, n (%)
Opioid prescribers in 30 d postoperative,
median (IQR)
High-dose opioids (cumulative MME
$16,200) in 7 mo after surgery, n (%)

P*

* Comparing patients with or without long-term postoperative opioid use; t test or x2.
† Twenty-one missing age category; 73 unknown or other race; 43 unknown ethnicity; 158 residence unknown or outside Oregon.
‡ Combined anterior and posterior fusion, DRGs 453, 454, and 455.
§ DRGs 453,454, and 459.
DRG, diagnosis-related group; IQR, interquartile range; MME, morphine milligram equivalent.

3.3. Opioid dosage

3.4. Predictors of long-term postoperative opioid use

Among the 1045 patients with long-term preoperative opioid use,
34.4% received a lower comparative dose postoperatively, and
9.1% discontinued opioids after the perioperative period.
However, 44.8% received a higher dose postoperatively, and
11.8% received an equivalent dose. Among patients with
episodic preoperative opioid use, 13.0% decreased dosages
postoperatively, and 41.4% received no opioids beyond the
perioperative interval. However, 41.7% increased cumulative
doses after the perioperative interval (Table 3).

In simple bivariate comparisons between those who did or did not
receive long-term postoperative opioids, younger age, urban
residence, indication for surgery, complex fusion procedures,
preoperative benzodiazepine use, and all opioid-prescribing
variables were significantly associated with greater long-term
postoperative use (Table 1). Long-term postoperative opioid
users had higher comorbidity scores (0.62 vs 0.53, P 5 0.009).
In regression models, 21 patients with missing age data were
excluded. In our first logistic regression model, excluding opioid
42
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Table 2

Prehospitalization and posthospitalization opioid use (n 5 2491).
Posthospitalization opioid use

Prehospitalization opioid use
None, n 5 704

Short term only, n 5 133

Episodic, n 5 609

Long term, n 5 1045

None, n 5 220*

109 (15.5)

35 (26.3)

60 (9.85%)

16 (1.5)

Short term only, n 5 649†

340 (48.3)

38 (28.6)

192 (31.5)

79 (7.6)

Episodic, n 5 528‡

165 (23.4)

29 (21.8)

190 (31.2)

144 (13.8)

Long term, n 5 1094§

90 (12.8)

31 (23.3)

167 (27.4)

806 (77.1)

Tabulated numbers are frequency counts (column %).
* No opioid fills in the 7-month posthospitalization.
† Some opioids in the 30-day posthospitalization, none in the subsequent 6 months.
‡ Patients who do not meet definitions of no opioid use, short-term opioid use, or long-term opioid use.
§ At least 4 opioid fills in 7 months after surgery, at least 3 of which were .30 days after surgery.

dose variables, long-term preoperative opioid use was the
strongest predictor of long-term postoperative use, with an OR
of 10.8 (95% confidence interval [CI] 8.2-13.2) (Table 4). Any
preoperative use of benzodiazepines was also significant (OR
1.49; 95% CI 1.20-1.85). Patient sex and urban residence were
not statistically significant. Increasing age was monotonically
associated with lower risk of long-term opioid use, and increasing
Charlson comorbidity score was monotonically associated with
increasing risk. Complex fusion procedures were no longer
associated with long-term opioid use after adjustment for other
factors. The AUC was 0.82.
In our second regression model, incorporating opioid dose
information, patient demographics, urban or rural residence, and
surgical indication were not independently associated with longterm postoperative opioid use (Table 5). Preoperative long-term
opioid use remained a significant independent predictor of longterm postoperative use (OR 1.68, 95% CI 1.19-2.34), but the
opioid dose variables now showed the strongest associations, in
dose–response fashion. The strongest predictor was cumulative
opioid dose in the 7 months before surgery. There was a monotonic increase in the odds of long-term postoperative use with
increasing preoperative dose, with OR 15.47 (95% CI 8.53-28.06)
in the highest quartile (cumulative doses .8100 MMEs in the
previous 7 months, or a mean daily dose .39 MME) (Table 4).
Even after adjusting for cumulative preoperative opioid dose, the
total MME prescribed in the 30-day immediate postoperative
period remained significantly associated with long-term opioid
use, again in dose–response fashion. In the highest quartile
(cumulative dose .3300 MMEs, or a mean daily dose .110
MME), the OR was 7.96 (95% CI 4.25-14.91).
The number of opioid prescribers in the 30-day immediate
postoperative period was also significantly associated with odds

of long-term opioid use, even after adjustment for the dosing
variables, in a “dose-response” fashion. After adjusting for opioid
dosing and numbers of prescribers, preoperative benzodiazepine
use was no longer associated with the probability of long-term
opioid use. The Hosmer–Lemeshow goodness-of-fit index for
this model was acceptable at 0.85, and the AUC improved
to 0.90.

4. Discussion
More patients received long-term opioids after spinal fusion
surgery than before surgery. Most patients receiving long-term
preoperative opioids continued, and 57% maintained the same
dose or increased their dose by more than 10% after the
perioperative interval. Furthermore, almost 13% of patients who
received no preoperative opioids ended up receiving long-term
postoperative opioids. The strongest independent predictors of
long-term postoperative opioid use were the cumulative preoperative dose and the cumulative dose of opioids prescribed in
the immediate postoperative (30 days postdischarge) interval.
Our findings are consistent with other studies indicating that
long-term opioid use is common for both before and after lumbar
surgery, and that preoperative long-term opioid use is a powerful
predictor of long-term postoperative use.4,12 Our data further
suggest the importance of both the cumulative preoperative dose
and the cumulative dose in the immediate postoperative period.
The latter may argue for devising anesthetic and operative
techniques that minimize postoperative opioid use,13,19 along
with greater use of nonpharmacologic and nonopioid medication
strategies for pain management.29 Strategies to help patients
taper opioids in the immediate postoperative period and attention
to the amount of opioids prescribed are also likely to be helpful.

Table 3

Postoperative change from cumulative preoperative opioid dose among long-term and episodic preoperative opioid users.*
Posthospitalization opioid dose, 6 mo after the
perioperative interval

Prehospitalization opioid use
Episodic use, n 5 609†

Long-term use, n 5 1045‡

No opioids after the perioperative interval, n
(column %)

252 (41.4)

95 (9.1)

Decreased dosage by .10%, n (column %)

79 (13.0)

359 (34.4)

Same dose as prehospitalization (,10%
change), n (column %)

24 (3.9)

123 (11.8)

Increased dose by .10%, n (column %)

254 (41.7)

468 (44.8)

* Cumulative doses calculated using prescriptions filled in the 6 months preceding the perioperative interval and 6 months after the perioperative interval (excluding the perioperative interval of 30-day prehospitalization and 30day posthospitalization).
† Patients who do not meet definitions of no opioid use, short-term opioid use, or long-term opioid use.
‡ At least 4 opioid fills in 7 months before surgery, at least 3 of which were .30 days before hospitalization.
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Table 4

Multivariable logistic model without dosing information, predicting long-term postoperative opioid use, n 5 2470.*
Independent variables

Odds ratio

95% CI

Sex, female

1.00

0.82-1.23

P
0.97

Age category
18-44
45-54
55-64
65-74
751

Reference
1.11
0.87
0.52
0.45

0.77-1.60
0.62-1.22
0.37-0.73
0.30-0.67

,0.001†

Non-white race

0.99

0.65-1.50

0.95

Hispanic ethnicity

1.05

0.56-1.96

0.91

Residence
Rural
Urban
Missing

Reference
1.13
0.51

0.92-1.38
0.30-0.87

0.23
0.013

Indication for surgery (diagnosis)
Probable degenerative changes, nonspecific
backache, miscellaneous
Herniated disk
Sequelae of previous back surgery
Spinal stenosis
Possible instability

1.33
1.77
0.95
1.08

0.89-2.00
1.06-2.96
0.64-1.40
0.80-1.46

0.17
0.03
0.78
0.62

Comorbidity score
0
1
2
31

Reference
1.21
1.30
1.83

0.96-1.52
0.88-1.90
1.12-2.99

0.005†

Complex fusion

1.06

0.76-1.47

0.57

Procedure with complications

1.06

0.69-1.62

0.76
,0.001

Reference

Received long-term preoperative opioids

10.80

8.23-13.21

Any preoperative benzodiazepine use (7 mo)

1.49

1.20-1.85

0.004

* Excludes 21 patients with missing age.
† P value is a test for trend.
CI, confidence interval.

Other investigators have noted that presurgical opioid use
predicts several other adverse outcomes, including worse
surgical site pain, increased hospital length of stay, delayed
return to work, greater surgical complications, and adverse
functional outcomes.2,5,20,21 Together with the increased likelihood of long-term opioid use, and the paucity of evidence for
efficacy of long-term opioids,11 these findings suggest that
minimizing long-term opioids for back pain may be important. An
association of preoperative opioid use with anxiety and depression also suggests that addressing mood disorders may be
important in minimizing opioid use.3
Surgical patients in general seem often to receive excessive
postoperative opioid prescriptions, exceeding requirements for
analgesia.6,18,21 In a study of women after cesarean section, the
quantity of opioids prescribed exceeded the amount consumed
by a substantial margin. Smaller opioid prescriptions were
associated with lower consumption, but no worse pain scores
or satisfaction.6 Our findings suggest that minimizing the postoperative dose may also help to reduce the likelihood of long-term
use. Our data further suggest that minimizing the number of
opioid prescribers in the perioperative period may help minimize
this risk, a concern noted with other orthopedic procedures.26
Our results, and others, indicate that discontinuation of longterm opioids after spinal fusion surgery is not the norm. One
explanation would be that many patients do not achieve the

expected pain relief from surgery. However, the fact that
preoperative opioid use is a major predictor of long-term
postoperative use suggests that opioid dependence may be
equally or more important, making postoperative discontinuation
or dose reduction more difficult. Patients considering fusion
surgery for degenerative conditions should be informed that
discontinuation of long-term opioid medications is an unlikely
result.
Our study has the advantage of representing a true populationbased sample, regardless of insurance coverage or sources of
payment. Use of the PDMP assured identification of all
prescriptions filled, even with insurance changes or out-ofpocket payments. This measure of opioid use does not depend
on patient recall or continuous insurance coverage.
However, there are important limitations as well. We cannot
know whether patients consumed the medications they received.
Patient’s race and ethnicity are not routinely collected with
consistent methods. Controlled prescriptions not filled by
a licensed Oregon outpatient pharmacy were not captured in
the PDMP. We had no information on inpatient opioid prescribing
and have not characterized the impact of individual clinician
prescribing habits. The definitions of long-term postoperative
opioid use are not standardized, although our results are
consistent with studies using other definitions. In 2014, Oregon
had relatively high use of prescription opioids compared with
44

Copyright  2018 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited.

June 2018

·

Volume 159

·

Number 6

www.painjournalonline.com

1153

Table 5

Multivariable logistic model with dose information, predicting long-term postoperative use, n 5 2470.*
Independent variables

Odds ratio

95% CI

Sex, female

1.14

0.90-1.45

Age category
18-44
45-54
55-64
65-74
751

Reference
1.31
1.20
1.03
1.36

0.85-2.55
0.80-1.81
0.68-1.54
0.85-2.19

Non-white race

1.33

0.84-2.12

0.23

Hispanic ethnicity

1.18

0.59-2.35

0.64

Residence
Rural
Urban
Missing

Reference
1.14
0.59

0.91-1.44
0.31-1.13

0.26
0.11

1.12
1.38
0.96
1.07

0.70-1.81
0.75-2.55
0.61-1.51
0.74-1.52

0.64
0.30
0.86
0.73

Comorbidity score
0
1
2
31

Reference
1.22
1.32
2.09

0.94-1.59
0.86-2.03
1.21-3.62

0.005†

Complex fusion

1.055

0.72-1.54

0.69

Procedure with complications

1.07

0.65-1.77

0.78

Received long-term preoperative opioids

1.68

1.19-2.34

0.004

Total preoperative MMEs (7 mo), quartiles
0
1-750 (mean 0.005-3.6/d)
751-2350 (mean 3.6-11.2/d)
2351-8100 (mean 11.2-38.6/d)
$8101 (mean $ 38.6/d)

Reference
1.41
2.56
6.54
15.47

0.99-2.00
1.77-3.69
4.15-10.30
8.53-28.06

Total MME in 30 d postoperative, in quartiles
0
1-887 (mean 0.03-29.6/d)
888-1600 (mean 29.6-53.3/d)
1601-3300 (mean 53.3-110/d)
$3301 (mean $ 110/d)

Reference
1.93
2.52
3.92
7.96

1.21-3.07
1.53-4.14
2.23-6.68
4.25-14.91

Any preoperative benzodiazepine use (7 mo)

1.09

0.85-1.41

0.50

Opioid prescribers in 30 d postoperative
1
2
3
41

Reference
1.701
2.065
5.047

1.21-2.39
1.38-3.09
3.17-8.04

,0.001†

Indication for surgery (diagnosis)
Probable degenerative changes, nonspecific
backache, miscellaneous
Herniated disk
Sequelae of previous back surgery
Spinal stenosis
Possible instability

P
0.27

0.79†

Reference

,0.001†

,0.001†

* Excludes 21 patients with missing age.
† P value is a test for trend.
CI, confidence interval; MME, morphine milligram equivalent.

most other states,9 and we cannot know how well our results
generalize to other states.
In summary, lumbar fusion surgery infrequently reduced the
use of opioid therapy postoperatively, especially among those
receiving long-term opioids preoperatively. Among opioid-naive
patients undergoing surgery, there was a substantial risk of
initiating long-term opioid use. Patients should be well informed
and have realistic expectations regarding opioid use when
45

considering lumbar fusion surgery. Clinicians treating patients
with back pain may need to give greater attention to minimizing
long-term opioid use; addressing mood disorders; minimizing
postoperative opioid use; and minimizing numbers of opioid
prescribers in the perioperative setting. In predicting prolonged
postoperative opioid use, previous prescription opioid exposure
may be more important than patient characteristics or surgical
complexity and is a factor that clinicians control.
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FACT SHEET No. 7

Promoting Chronic Pain Self-Management Education
Self-management is the first rung of the ladder in pain care—followed by primary care, with specialty
care and pain centers most appropriately used for the most complex problems (4, 7, 17). Individuals
with chronic pain live the majority of their lives outside the health-care system at home with their
families. It is in this context that they manage the consequences of their pain condition on their lives
every day (2). According to Lorig et al. (8), successfully managing the daily problems arising from a
condition like chronic pain is an educational process that requires mastering a set of key tasks including:
x
x
x
x
x
x

Building partnerships with health-care providers
Using active cognitive and behavioral strategies to maximize function and reduce pain and other
symptoms
Modifying family, social, and work responsibilities as needed to maintain important
relationships and meaningful life roles
Dealing with the emotional ups and downs of living with a chronic pain condition
Maintaining and/or building a healthy lifestyle that features stress management, regular
exercise, healthy eating, and sound sleep habits
Using appropriate resources and managing decisions for interventions such as medication use,
surgical procedures, and complementary therapies

As one pain patient put it: “I had to relearn how to live” (4).
The educational processes of successful self-management programs are typically grounded in social,
cognitive, and behavioral theories, targeting improved confidence to achieve optimal functioning,
acceptance of limitations, as well as more positive ways of thinking, feeling, and behaving (11). The
application of self-efficacy theory, for example, has been well established. Beyond conveying
educational content, the targeting of self-efficacy involves enhancing individuals’ capacity to organize
and integrate cognitive, social, and behavioral skills in order to manage chronic conditions on a daily
basis.
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To operationalize self-efficacy principles, self-management programs improve patients’ confidence to
achieve optimal health by providing opportunities for
x
x
x
x

Skills mastery—practicing self-management techniques in a supportive environment
Modeling—learning positive health behaviors from facilitators and peers
Reinterpretation of symptoms—examination of illness-related beliefs that may lead to
maladaptive behaviors (e.g., sedentary behavior as a means to avoid continued pain)
Social persuasion—support and encouragement from like-minded peers (11)

What are chronic pain self-management interventions?
Without information, support, and education, mastering self-management tasks is often a lengthy and
frustrating process of trial and error that can take considerable time. The purpose of chronic pain selfmanagement education is to speed up trial-and-error learning by providing evidence-based information
and, most importantly, a supportive environment that fosters the acquisition of such self-management
skills as problem solving, decision making, using appropriate resources, and taking action for change (1,
9).
While a wide variety of self-management programs exist, a review of chronic pain self-management
intervention studies published since 2007 (10) found that most interventions can be classified under
three broad categories:
1. The Stanford model that aims to provide a tool kit of knowledge and skills for managing pain
and its physical, social, and emotional consequences (7, 12, 16)
2. Acceptance and commitment therapy with a focus on changing behaviors that are motivated by
fear of pain to those motivated by a willingness to reengage in valued activities despite pain (5,
19)
3. Cognitive-behavioral therapy using principles to help identify the relationships between
thoughts, emotions, and behaviors and encourage positive self-management behaviors (3, 14,
18)
While the overwhelming majority of trials report that self-management interventions play a role in
reducing the physical and psychosocial burden of chronic pain, there is also evidence of a lack of effect,
which may be related to facilitator skill level, the heterogeneity of pain conditions in study samples, and
other methodological issues (10, 13). A key feature of all successful self-management interventions is
building people’s confidence or self-efficacy to manage pain and its impact on their lives (6, 10).
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Resources and Strategies
The following actions are recommended to increase educators’ awareness and promotion of chronic
pain self-management education. These actions include:
x
x
x

Enhancing training of health professionals and persons with pain on chronic pain selfmanagement principles and communication skills (2, 4, 10, 20)
Providing information about chronic pain self-management programs
Ensuring access to programs to all who can benefit regardless of income or place of residence

This will necessitate new models of delivery such as using social media, better collaboration between
community-based programs and services and primary health-care providers in order to enhance
appropriate and timely referral, and stabilizing funding for both community-based and primary care selfmanagement education (1, 4, 15). Regardless of approach, it is essential to:
x
x
x

Tailor evidence-based educational materials and programs to be appropriate across ages, pain
conditions and disabilities, cultures, and literacy levels (1, 4, 10)
Continue to refine self-management interventions to target self-efficacy enhancing strategies
Conduct more research in patient readiness for self-management interventions and the best
combination of therapies (e.g., anti-depression medication, structured exercise, etc.) with selfmanagement interventions (10).

RESOURCE TEXT
English: LeFort SM, Webster L, Lorig K, Holman H, Sobel D, Laurent D, Gonzalez V, Minor M. Living a healthy life
with chronic pain. Boulder, CO: Bull Publishing; 2015. http://www.bullpub.com/
Spanish: LeFort SM, Webster L, Lorig K, Holman H, Sobel D, Laurent D, Gonzalez V, Minor M. Vivir una vida sana
con dolor cronico. Boulder, CO: Bull Publishing; 2016.

REFERENCES
1. Aloha Kohut SA, Stinson JN, Ruskin D, Forgeron P, Harris L, van Wyk M, Luca S, Campbell F. iPeer2Peer program:
a pilot feasibility study in adolescents with chronic pain. Pain 2016; 157: 1146-1155.
2. Blyth FM, March LM, Nicholas MK, Cousins MJ. Self-management of chronic pain: a population-based study. Pain
2005; 113: 285-292.
3. Guidelines for Pain Management Programmes for Adults. British Pain Society 2013.
https://www.britishpainsociety.org/static/uploads/resources/files/pmp2013_main_FINAL_v6.pdf.
4. Institute of Medicine of the National Academies (IOM). Committee on Advancing Pain Research and Education.
Relieving pain in America: a blueprint for transforming prevention, care, education and research. Washington,
D.C.: National Academies Press; 2011.
5. Johnston M, Foster M, Shennan J, Starkey N, Johnson A. The effectiveness of an acceptance and commitment
therapy self-help intervention for chronic pain. Clinical Journal of Pain 2010; 26: 393-402.
_____________________________________________________________________________________________

© Copyright 2018 International Association for the Study of Pain. All rights reserved.

IASP brings together scientists, clinicians, health-care providers, and policymakers to stimulate and support the
study of pain and translate that knowledge into improved pain relief worldwide.
49

6. Keefe FJ, Somers TJ, Maitre, LM. Psychologic interventions and lifestyle modifications for arthritis pain
management. Rheumatic Disease Clinics of North America 2008; 34(2): 351-368.
7. LeFort SM, Webster L, Lorig K, Holman H, Sobel D, Laurent D, Gonzalez V, Minor M. Living a healthy life with
chronic pain. Boulder, CO: Bull Publishing; 2015.
8. Lorig KR, Bodenheimer T, Holman H et al. Patient self-management of chronic disease in primary care. JAMA
2002; 288: 2469-2475.
9. Lorig KR, Holman HR. Self-management education: history, definition, outcomes and mechanisms. Ann Behav
Med 2003; 26: 1-7.
10. Mann EG, LeFort SM, van Den Kerkhof EG. Self-management interventions for chronic pain. Pain Manage 2013;
3: 211-222.
11. McGillion M, LeFort S, Stinson J. Chronic Pain Self-Management. In: Rashiq S, Schopflocher D, Taenzer P (Eds).
Chronic pain: a health policy perspective (pp. 167-176). Wiley-VCH Verlag. Weinheim Germany. 2008.
12. McGillion M, Watt-Watson J, Stevens B, LeFort S, Coyte P, Graham A. Randomized controlled trial of a
psychoeducation program for the self-management of chronic cardiac pain. JPSM 2008; 36:126-140.
13. Mehlsen M, Hegaard L, Ornbol E, Jensen JS, Fink P, Frostholm L. The effect of a lay-led, group-based selfmanagement program for patients with chronic pain: a randomized controlled trial of the Danish version of the
chronic Pain Self-Management Programme. Pain 2017;158: 1437-1445.
14. Newton-John T, Geddes J. The non-specifc effects of group-based cognitive-behavioural treatment of chronic
pain. Chronic Illness 2008;4:199-208.
15. Ory MG, Lee Smith M, Patton Kulinski K, Lorig K, Zenker W. Self-management at the tipping point: reaching
100,000 Americans with evidence-based programs. Journal of the American Geriatric Society 2013; 61: 821-823.
16. Osborne RH, Wilson T, Lorig KR, McColl GJ. Does self-management lead to sustainable healh benefits in people
with arthritis? A 2-year transition study of 452 Australians. J Rheumatology 2007; 35: 1112-1117.
17. Smith BH, Elliott AM. Active self-management of chronic pain in the community 2005; 113: 249-250.
18.Thorn BE, Day MA, Burns J et al. Randomized controlled trial of group cognitive behavioural therapy compared
with a pain education control for low-literacy rural people with chronic pain. Pain 2011;152: 2710-2720.
19. Volwes, KE, McCracken L, O’Brien JZ. M. Acceptance and value-based action in chronic pain: a three-year
follow-up analysis of treatment effectiveness and process. Behav. Res. Ther 2011;49:748-755.
20. Yank V, Laurent D, Plant K, Lorig K. Web-based self-management support training for health professionals.
Patient Education and Counseling 2013; 90: 29-37.

RESOURCES
1. Bair MJ, Matthias MS, Nyland KA et al. Barriers and facilitators to chronic pain self-management: a qualitative
study of primary care patients with comorbid musculoskeletal pain and depression. Pain Med 2009; 10: 1280-1290.
2. Dear BF, Gandy M, Karin E, Ricciardi T, Fogliati VJ, McDonald S, Staples LG, Nicholson Perry K, Sharpe L, Nicholas
MK, Titov N. The pain course: an RCT comparing a remote-delivered chronic pain management program when
provided online and workbook formats. PAIN 2017;158(7):1289-1301.
3. Forman J. A nation in pain. Healing our biggest health problem. New York, N. Y.: Oxford University Press; 2014.
4. Hadjistavropoulos T, Hadjistavropoulos HD. (Eds.). Pain management for older adults. A self-help guide. Seattle,
WA: IASP Press; 2008. (Note: new edition in press)
5. Institute of Medicine of the National Academies (IOM). Committee on Advancing Pain Research and Education.
Relieving pain in America: a blueprint for transforming prevention, care, education and research. Washington,
D.C.: National Academies Press; 2011. (Note: Especially Chapter 4).
6. Lorig KR, Holman HR. Self-management education: history, definition, outcomes and mechanisms. Ann Behav
Med 2003; 26: 1-7. (Note: Provides a comprehensive overview of self-management).
_____________________________________________________________________________________________

© Copyright 2018 International Association for the Study of Pain. All rights reserved.

IASP brings together scientists, clinicians, health-care providers, and policymakers to stimulate and support the
study of pain and translate that knowledge into improved pain relief worldwide.
50

7. Mann EG, LeFort SM, van Den Kerkhof EG. Self-management interventions for chronic pain. Pain Manage 2013;
3: 211-222. (Note: Provides a recent overview of studies on self-management published since 2007).
8. McGillion M, Watt-Watson J, Stevens B, LeFort S, Coyte P, Graham A. Randomized controlled trial of a
psychoeducation program for the self-management of chronic cardiac pain. J PSM 2008; 36():126-140.
9. Palermo TM, Wilson AC, Peters M, Lewandowski A, Somhegyi H. Randomized controlled trial of an internetdelivered family cognitive-behavioural therapy intervention for children and adolescents with chronic pain. Pain
2009; 146 (1-2): 205-213. (Note: Highlights a new approach to addressing self-management in pediatric groups
involving the family unit).
10. Thorn BE, Day MA, Burns J et al. Randomized controlled trial of group cognitive behavioural therapy compared
with a pain education control for low-literacy rural people with chronic pain. Pain 2011; 152; 2710 2720. (Note:
Describes how self-management interventions can be tailored to meet the needs of unique groups).

AUTHORS
Sandra LeFort, MN, PhD
Professor Emeritus, School of Nursing
Memorial University of Newfoundland
St. John's, Newfoundland and Labrador, Canada
Michael McGillion, RN, PhD
Associate Professor and Assistant Dean, Research
Heart and Stroke Foundation/Michael G. DeGroote Endowed Chair in Cardiovascular Nursing Research
Scientist, Population Health Research Institute
International Visiting Professor of Cardiovascular Nursing
Faculty of Health and Life Sciences, Coventry University
School of Nursing, Faculty of Health Sciences
McMaster University
Hamilton, Ontario, Canada

REVIEWERS
Gill Furze, RN, PhD
Professor Emeritus
Faculty of Health and Life Sciences
Coventry University
Coventry, UK
Sigridur Zoëga, RN, PhD
Assistant Professor and Clinical Nurse Specialist
University of Iceland and Landspítali – University Hospital
Reykjavík, Iceland

_____________________________________________________________________________________________

© Copyright 2018 International Association for the Study of Pain. All rights reserved.

IASP brings together scientists, clinicians, health-care providers, and policymakers to stimulate and support the
study of pain and translate that knowledge into improved pain relief worldwide.
51

Product&&News
News
Product

South Africa instrumental in WHO recognition of
Rheumatic Fever (RF) and
Rheumatic Heart Disease (RHD) as global health priorities
Resolution at 71st World Health Assembly will lead to coordinated global response
Cape Town – 09 July 2018 – At the recent 71st World Health Assembly in Geneva, Switzerland, Member States of
the World Health Organization unanimously adopted a Global Resolution on Rheumatic Fever and Rheumatic Heart
Disease. This historic decision marks the first time that Rheumatic Fever (RF) and Rheumatic Heart Disease (RHD)
have been recognized as global health priorities on the world health stage.
Local scientists have been instrumental in driving the agenda to achieve this landmark decision1, 2. The Resolution was
co-sponsored by countries from all six WHO regions, including South Africa. Rheumatic heart disease is a preventable
condition arising from acute rheumatic fever.
“We have worked consistently to demonstrate the urgent need for a unified response to these serious conditions,” said
Professor Liesl Zühlke, Associate Professor at the Red Cross Memorial Children’s Hospital, who specialises in paediatric
heart disease. “According to the WHO, rheumatic heart disease affects around 30 million people each year. In 2015, the
disease was estimated to have caused 250 000 deaths.3 The disease most commonly occurs in childhood and adolescence
and disproportionately affects girls and women,” continued Professor Zühlke.
At the WHA, there was strong consensus among governments that action was needed on a range of fronts, including
strengthening primary and secondary prevention of RF and RHD, integrating RHD services into primary health care,
securing a reliable supply of benzathine penicillin G, and ensuring a well-resourced and trained health workforce to
provide RHD services.
Professor Liesl Zühlke is the newly elected president of the RHD Evidence, Advocacy, Communication and Hope
(Rheach) organisation. Rheach is a global organisation which aims to identify, describe and disseminate solutions for
this neglected disease and to reduce the burden on vulnerable populations around the world. Rheach will partner the
WHO to implement, monitor and provide advice on RF and RHD to endemic countries. Several members of the South
Africa Cardiology community have also been key figures in driving the adoption of this resolution, including Prof.
Karen Sliwa, President-elect of the World Heart Federation and Prof. Bongani Mayosi, Dean of the Faculty of Health
Sciences at UCT.
Discussions at the WHA highlighted that vulnerable groups and marginalized communities are the most affected by RF
and RHD, and that its prevention and control is essential to achieving the Sustainable Development Goals and universal
health coverage.
“Now that this policy has been adopted by the full World Health Assembly, the Resolution stands as the first global
commitment on RHD to be endorsed by all governments. It now serves as a high-level global policy that demands
national and international decision-makers to take action to prioritise and fund RHD prevention and control in all
endemic settings,” concluded Professor Zühlke.
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