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A B S T R A C T

Objective: The Pain Disability Quality-Of-Life Questionnaire-Spine (PDQQ-S) is a validated six question patient
reported outcome measure designed for usage in minimally invasive spine intervention. The purpose of this study
was to determine the Minimal Clinically Important Difference (MCID) for the PDQQ-S.
Design: Retrospective single arm cohort study involving 411 patients who had undergone lumbar facet and/or
sacroiliac joint RFN and had completed pre-and 3-month post RFN PDQQ-S.
Methods: The MCID using both distribution and anchor-based (“Rebook RFN”; “Analgesic Requirements”)
methods were calculated.
Results: The distribution-based approach (using standard error of measurement) estimated the MCID to be �17.3
[PDQQ-S baseline mean (SD): 46.9 (7.9)]. This is supported by the anchor based approach, which calculated the
MCID to be: �21.5 for rebook RFN; �11.3, -17.2 and �30.5 for mildly, moderately and dramatically decreased
NSAID use respectively; and �11.7, -16.9 and �31.7 for mildly, moderately and dramatically decreased opioid
use respectively. A moderate reduction in medication use was deemed to be clinically relevant.
Conclusion: The MCID value for the PDQQ-S is a score reduction of 17.
1. Introduction

Patient-reported outcome measures (PROMs) are helpful to interven-
tional pain providers in determining patient care pathways, tracking
progress and evaluating treatment effectiveness; however, PROMs are
often underutilized because of time burden and difficulty in understanding
clinically relevant results [1]. When discussing PROMs in the clinical
setting, it is important to consider outcome measures in the context of
statistical versus clinical significance. Classically, with statistical signifi-
cance being classified as a p-value<0.05, there is a five percent probability
that the observed pre-post treatment difference is due to chance alone [2].
In a clinical setting, the problem with utilization of statistical significance
alone is that it does not necessarily predict whether there is a clinically
relevant benefit for the patient or patient population. The importance of
clinical relevance in the context of patient reported outcome measures is
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well supported within the literature [3,4]. The Minimal Clinically Impor-
tant Difference (MCID) was developed to detect the smallest change in an
outcome measure between pre-and-post treatment that is perceived as
beneficial by the patient [5]. There are multiple different strategies for
calculation of an MCID value, as evidenced by Katz et al.‘s assessment of
the same in the context of various orthopedic conditions [2].

The Pain Disability Quality-Of-Life Questionnaire-Spine (PDQQ-S) is a
short, six-question PROM exploring pain quality, disability, and quality of
life (Fig. 1) designed as an efficient and easy-to-use PROM for minimally
invasive spine interventions [6]. Previous psychometric evaluation of the
Visual Analogue Scale version of the PDQQ-S confirmed favorable ease of
use, reproducibility, validity, and responsiveness characteristics in spinal
corticosteroid injections and radiofrequency neurotomy (RFN) [6]. The
Numerical Rating Scale (NRS) version of the questionnaire used in this
study is scored from 0 (meaning no pain, disability, and life
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satisfaction/quality disruption) to 60 (maximal pain, disability, and life
satisfaction/quality disruption). Although the validity and responsiveness
of the NRS version of the PDQQ-S has recently been confirmed [7], the
MCID remains to be defined. The objective of this paper is to determine the
MCID of the NRS version of the PDQQ-S.

1.1. Materials and methods

Data were obtained from the electronic medical records of all patients
treated with RFN for lumbosacral facet and/or sacroiliac joint pain (dual
sensory block confirmed) at two interventional painmanagement clinics in
Alberta, Canada (Central Alberta Pain andRehabilitation Institute (CAPRI);
Vivo Cura Health) by 3 physicians (2 physiatrists; one radiologist) between
January 2019 -and July 2020. Both practices followed the same outcome
data collection protocol. Specifically, on the day of the RFN, each patient
completed the PDQQ-S based on their average pain experience over the
prior week. At three months post RFN, each patient was emailed or snail
mailed a follow-up PDQQ-S to be completed based on their average pain
experience over the prior week. If the follow-up PDQQ-S was not received
within one-two weeks, the patient was reminded electronically or by tele-
phone call at one-week intervals for a maximum of 2 reminders. Addition-
ally, at three months post-lumbosacral RFN, each patient indicated: a) if
theywanted to rebook theRFN if/when their pain recurred (Yes/No) andb)
the impact the RFN had on their analgesic requirement (non-narcotic
[NSAID], narcotic) using a seven-item (dramatically, moderately, slightly
increased or decreased, or no change) Likert scale questionnaire. Rebook
response information was collected mainly to address a clinical need, that
being to determine the need for a tentative future appointment for repeat
RFN in the setting of long procedure waitlists. This information was chosen
to be included in our study to provide further support for our MCID calcu-
lation. We defined an analgesic reduction of moderate or dramatic to be a
clinically relevant change. These aforementioned measures were therefore
operationally defined as anchors. Patients that did not complete all ques-
tionnaires (pre-and post RFN PDQQ-S, desire to rebook RFN, and change in
analgesic requirements) were excluded from the study. The registry data
protocol was approved by the Conjoint Health Research Ethics Board at the
University of Calgary (Ethics ID#: REB20-0355).

2. Theory/calculation

Pain reduction scores were calculated as the difference between follow
up and baseline score. Negative change represented improvement, and
positive score represented deterioration. The statistical analysis methodwe
employed was a combination of distribution-based (utilizing the standard
error of measurement or SEm) and anchor-based methods. The anchor-
based approach required patients to be categorized according to analgesic
requirement and desire to rebook. MCID score was used as a cut-point for
dichotomization in the receiver operating characteristics (ROC) curve
analysis [8,9]. The distribution-basedmethod uses a statistical approach to
measure the variabilitywithin a sample and determine clinical importance.
In this method, the MCID value was defined as the upper bound of the 95%
confidence interval for the average change score [2].Using theupper bound
asMCID is basedon the fact thatMCIDsoften turn out tobearound1SEmor
½ Standard Deviation (SD) [2,3]. Effect size (difference in pre-post Rx
means/SDofbaseline score) cut-offpointwas selected.A linearmixed-effect
model was used to estimate the average change of PDQQ-S score between
pre- and three-month post-lumbosacral RFN with its 95% confidence in-
terval adjusting patients’ effort. Studymethods were performed separately.
The MCID estimates were calculated for each subgroup for the setting;
“Analgesic Requirement” between mildly, moderately and dramatically
decreased use as well as “Rebook RFN” response.

3. Results

Between January 2019 and July 2020, 601 patients underwent lumbar
facet and/or SI joint RFN. Of these, 119 were excluded due to missing
2

questionnaires, leaving 411 patients for analysis in the study. Themean(sd)
ageof the studycohortwas63.1(11.9) years. Fifty-ninepercentwere female
and 41% were male. Mean(95%CI) pre NRS score¼ 7.2(7.1–7.4) and post
NRS score ¼ 4.2(3.7–4.5). The calculated MCID varied depending on the
calculation method and anchor employed. The distribution-based analysis
(using SEm) of the entire cohort (n ¼ 411) between baseline (Mean (SD):
46.86 (7.18)) and threemonths follow up estimated theMCID to be�17.3.
Using the anchor-basedmethod, theMCID valueswere as follows. A total of
324 patients responded affirmatively to the “rebook RFN question”. Their
Mean (95% CI) was �23.1 (�24.7 to �21.5). From the entire cohort, 153
and 121 patients reported using NSAIDS and opioids respectively. For
"NSAID use", MCID values were �11.3, -17.2, and �30.5 for mildly,
moderately and dramatically decreased use respectively (Moderate reduc-
tion: Mean (95% CI)�22 (�26.8, 17.2); Table 1). For “Opioid use”, values
were �11.7, -16.9, and �31.7 for mildly, moderately and dramatically
decreased opioid use respectively (Moderate reduction: Mean (95% CI):
�21.1 (�25.3- -16.9) (Table 1, Table 2). Taken together, PDQQ-S score
reduction of 17 represented a consistent and clinically relevantMCID value
for lumbosacral spine RFN. We identified that 49% of our data set reached
MCID value of PDQQ-S change post RFN.

4. Discussion

The PDQQ-S is a validated, user friendly and efficient PROM that has
utility in the domain of interventional pain medicine [4]. This paper aimed
to determine the MCID value for this questionnaire. Based on our analysis,
this was determined to be a PDQQ-S score reduction of 17. This MCID
value provides a clinically relevant benchmark that helps put the calcu-
lation of statistical significance in a balanced context. Moving forward we
can employ this MCID value clinically to inform patients of the probability
of a clinically relevant improvement from a specific intervention and, in
research, define the threshold of success for an experimental intervention.

As has been described, there are various methods that can be
employed in order to calculate an MCID value, each with their own
strengths and limitations [2]. Our chosen methodology utilized a com-
bination of a distribution and anchor-based criteria. A distribution-based
MCID calculation is defined mathematically and is not tied to
patient-defined outcomes, which could limit the clinical relevance.
Accordingly, we used a combination of distribution and anchor criteria
(with a comparable outcome).

There are limitations to our study. We did not employ a traditional
anchor like the Patient Global Impression of Change (PGIC) [10]. The PGIC
subjectively quantifies a patient's impression of change post-treatment
using a 7-point Likert scale ranging from “very much worse” to “very
much improved”. This type of anchor is sometimes termed a "subjective"
anchor. Alternatively, we elected to use "Rebook RFN" and "Analgesic
Requirements”. These reflect changes in patient behavior presumably
resulting from treatment effect and therefore have been described as
"objective" anchors [3]. Because of the generous sample size (n¼ 411), the
distribution based calculation used in our study provides the strongest
level of evidence in support of our MCID value, and can stand alone as an
estimate. Chung et al. performed a review of MCID related publications
within the spine literature between 2011 and 2015. Of the 22 studies
included describing independently calculated MCID values, six recom-
mended distribution based methodology (either Standard Error of Mea-
surement or Minimal Detectable Change). Among these six papers, five
based their analysis on a sample size of between 45 and 61 patients, with
the sixth study encompassing a larger sample size of 1055 [11]. In regards
to articles more recently accepted for publication, Goudman et al. deter-
mined the MCID value (both distribution and anchor based calculations)
for Medication Quantification Scale III and Morphine Milligram Equiva-
lents in patients with Failed Back Surgery Syndromewho underwent spinal
cord stimulation, and their sample size was 272 patients, with 12 month
follow-up data available for 130 of the patients [12]. We acknowledge that
the smaller sample sizes included in our Anchor based method is a limi-
tation of our study. We chose to include this method as further support of
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the findings of the distribution based calculation, given the remarkable
similarity in resultant outcome value.

In our MCID calculation we have grouped together patients with both
lumbosacral facet and SIJ procedures, with different procedural tech-
niques. It is established within the literature that demonstration of MCID
has less to do with selection criteria and procedural technique versus
relevant clinical outcomes. Katz et al. [2] provide support to this, as they
present multiple previous studies that combine population subtypes for
the purposes of MCID calculation in various “painful orthopedic condi-
tions”. One such study by Farrar et al. [10] assesses the clinically
important difference of the NRS through collection of “Data on 2724
subjects from 10 recently completed placebo-controlled clinical trials of
pregabalin in diabetic neuropathy, postherpetic neuralgia, chronic low
back pain, fibromyalgia, and osteoarthritis”.

Nonetheless, questions remain, including whether reducing analgesic
requirement and requesting to rebook truly reflect a clinically important
improvement from the patient's perspective. Similarly, the threshold of a
moderate reduction in analgesia was investigator determined. One could
argue that any analgesic utilization reduction (i.e., even mild) would
represent a clinically significant difference, and in that case, the PDQQ-S
MCID would have been �11. However, we took a conservative approach
and chose amoderate reduction of analgesic utilization as ourMCID anchor
criterion, as it aligned closely with the distribution method results. One
disadvantage of using the "Analgesic Requirements" utilization anchor was
thatonly153and121patientsof the cohort of411reportedusingNSAIDsor
opioids, respectively, which dramatically reduced the sample size for the
MCID calculation.

In terms of future directions, we hope to further our analysis by
3

calculating MCID using a traditional anchor-such as the Patient Global
Impression of Change (PGIC). We have added Global Impression of
Change to our routine outcome questionnaire in order to address this
limitation of our study. Additionally, it is unclear if the MCID for
lumbosacral RFN is similar for other spinal regions (i.e., cervical) or other
interventional spine procedures (i.e., orthobiologic administration).
Lastly, exploration of other psychometric properties of the NRS version of
the PDQQ-S is warranted.

5. Conclusion

The PDQQ-S is a validated, short and easy to use outcome measure in
interventional spine procedures. A PDQQ-S score reduction of 17 repre-
sents a consistent and clinically relevant MCID value in the context of
lumbosacral radiofrequency neurotomy.
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Appendices.

Fig. 1. Pain Disability Quality-Of-Life-Questionnaire-Spine (PDQQ-S)
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Table 1
Upper limit of 95% CI of average PDQQ-S change scores for levels of analgesic requirement change
Table 2
Results of MCID analysis including both distribution and Anchor-based approaches

Distribution-based method
Mean (95% Confidence Interval)
5

P-value
 MCID
Difference of PDQQ
 �18.85 (�20.39 to �17.31) (n ¼ 411)
 <0.001
 �17.31
Anchor-based method
NSAID
 �3
 �33.52 (�36.59 to �30.46) (n ¼ 42)
 <0.001
 �30.46

�2
 �22 (�26.84 to �17.16) (n ¼ 29)
 <0.001
 �17.16

�1
 �16.45 (�21.60 to �11.30) (n ¼ 29)
 <0.001
 �11.30

0
 �9.24 (�13.13 to �5.34) (n ¼ 38)
 <0.001
 �5.34

1
 �3.4 (�12.23–5.43) (n ¼ 10)
 0.407

2
 �3.8 (�18.81–11.21) (n ¼ 5)
 0.521
OPIOID
 �3
 �35.4 (�39.10 to �31.70) (n ¼ 30)
 <0.001
 �31.70

�2
 �21.07 (�25.28 to �16.87) (n ¼ 27)
 <0.001
 �16.87

�1
 �16.94 (�22.23 to �11.65) (n ¼ 17)
 <0.001
 �11.65

0
 �11.13 (�16.68 to �5.60) (n ¼ 36)
 <0.001
 �5.60

1
 �0.67 (�3.61 – 2.28) (n ¼ 6)
 0.586

2
 �8 (�27.73–11.73) (n ¼ 5)
 0.323
Rebook
 Y
 �23.10 (�24.71 to �21.49) (n ¼ 324)
 <0.001
 �21.49

N
 �2.85 (�4.51 to �1.19) (n ¼ 86)
 <0.001
 �1.19
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