OPEN

SPINE An International Journal for the study of the spine, Publish Ahead of Print

DOI: 10.1097/BRS.0000000000003107

The NIH minimal dataset for chronic low back pain: responsiveness and minimal

clinically important change

Alisa L. Dutmer', MSc, Michiel F. Reneman', PhD, Henrica R. Schiphorst Preuperl’z, MD,
PhD, André P. Wolff**, MD, PhD, Bert L. Speijerz, MPA, Remko Soer””, PhD;

1. University of Groningen, University Medical Center Groningen, Department of
Rehabilitation, Groningen, The Netherlands
2. University of Groningen, University Medical Center Groningen, Groningen Spine
Center, Groningen, The Netherlands.
3. University of Groningen, University Medical Center Groningen, Department of
Anaesthesiology, Pain Center, Groningen, The Netherlands
4. Saxion University of Applied Sciences, Expertise Center of Health and Movement,
Enschede, The Netherlands.
Contact information :
Alisa L. Dutmer, MSc
Center for Rehabilitation,
University Medical Center Groningen,
P.O. Box 30002
9750 RA Haren The Netherlands

Tel: 0031503617200
Email: a.l.dutmer@umcg.nl

This is an open access article distributed under the terms of the Creative Commons
Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is
permissible to download and share the work provided it is properly cited. The work cannot be
changed in any way or used commercially without permission from the journal.

The manuscript submitted does not contain information about medical device(s)/drug(s).
No funds were received in support of this work.
No relevant financial activities outside the submitted work.



Abstract

Study Design: prospective cohort study.

Objective: To analyze responsiveness and minimal clinically important change (MCIC) of
the US National Institutes of Health (NIH) minimal dataset for chronic low back pain

(CLBP).

Summary of Background Data: The NIH minimal dataset is a 40-item questionnaire
developed to increase use of standardized definitions and measures for CLBP. Longitudinal

validity of the total minimal dataset and the subscale Impact Stratification are unknown.

Methods: Total outcome scores on the NIH minimal dataset, Dutch Language Version, were
calculated ranging from 0-100 points with higher scores representing worse functioning.
Responsiveness and MCIC were determined with an anchor based method, calculating the
area under the receiver operating characteristics (ROC) curve (AUC) and by determining the
optimal cut-off point. Smallest detectable change (SDC) was calculated as a parameter of

measurement error.

Results: In total 223 patients with CLBP were included. Mean total score on the NIH
minimal dataset was 44+14 points at baseline. The total outcome score was responsive to
change with an AUC of 0.84. MCIC was 14 points with a sensitivity of 72% and specificity
82%, and SDC was 23 points. Mean total score on Impact Stratification (scale 8-50) was
34.4+7.4 points at baseline, with an AUC of 0.91, an MCIC of 7.5 with a sensitivity 96% of

and specificity of 78%, and an SDC of 14 points.

Conclusion: The longitudinal validity of the NIH minimal dataset is adequate. An
improvement of 14 points in total outcome score and 7.5 points in Impact Stratification can

be interpreted as clinically important in individual patients. However, MCIC depends on



baseline values and the method that is chosen to determine the optimal cut-off point.
Furthermore, measurement error is larger than the MCIC. This means that individual change

scores should be interpreted with caution.
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Key points

1.

2.

The longitudinal validity of the NIH minimal dataset is adequate

An improvement of 14 points on the total outcome score and 7.5 points on Impact
Stratification can be interpreted as clinically important in patients with CLBP.

The measurement error is larger than the minimal clinically important change. This
means that individual change scores should be interpreted with caution.

Generally, for more severe patients, higher change scores should be obtained to be

considered clinically important.



Introduction

In 2014, The US National Institute of Health (NIH) introduced a minimal dataset for chronic
low back pain (CLBP) to increase use of standardized definitions and measures and to
facilitate comparison in clinical and epidemiological studies[1-3]. This self-report
questionnaire has been translated and adapted to Canadian French[4], Farsi[5], and Dutch[6].
The NIH minimal dataset includes items related to medical history and self-report measures
of physical function, psychosocial functioning, sleep disturbance, pain intensity and pain
interference[3]. A Dutch validation study of the NIH minimal dataset revealed sufficient to
good measurement properties and a good fit in a 7-factor model[6]. Longitudinal validity of

the NIH minimal dataset, however, has not been tested in any language version.

To compare longitudinal measurements and to- allow better comparison across studies, an
outcome score needs to be constructed. The NIH task force proposed an outcome score called
the Impact Stratification. This score consists of three domains only: pain intensity, pain
interference, and physical function. To compare full biopsychosocial characteristics and
effects after interventions for patients with CLBP, an outcome score should also include the
remaining domains of the questionnaire such as depression and sleep disturbance.

Detecting change in health status over time (responsiveness), and being able to interpret
change scores are important aspects of patient reported outcome measures[7,8]. Change
scores can be interpreted with the minimal clinically important change (MCIC) and the
measurement error, expressed as smallest detectable change (SDC). Both MCIC and SDC are
expressed on the actual scale of measurement and are therefore advantageous for clinical
interpretation. When the MCIC is larger than the SDC, an outcome measure is able to
distinguish clinically important change from measurement error[7,9]. The MCIC can also be
used in responder analyses, where a proportion of patients is identified that improved by

more than the MCIC[10].



Many commonly used patient reported outcome measures in LBP have previously been
studied on responsiveness. However, these outcome measures are predominantly
unidimensional, measuring a single construct (e.g. pain or back specific function)[11,12].
Whereas the NIH minimal dataset is a multidimensional instrument that combines multiple
constructs that are relevant in LBP research, such as pain interference, physical and
psychosocial functioning, sleep, and depression. Therefore, studying responsiveness and
MCIC of the NIH minimal dataset is deemed important. The objectives of this study were to:
construct outcome of the NIH minimal dataset for CLBP, analyze responsiveness, and
interpret change scores by determining MCIC and SDC. Secondary analyses were performed
to explore whether clinically important change depends on baseline-score.

Materials and methods

Procedures

Data were collected from July 2015 to September 2018 in the Groningen Spine Center, a
university-based multispecialty tertiary care center in the north of the Netherlands. Baseline
(TO) and 12-months follow-up data (T1) were extracted from a longitudinal cohort. Patients
digitally filled out a set of questionnaires, including the NIH minimal dataset Dutch
Language Version, the Pain Disability Index (PDI), the EuroQol-5D (EQS5D), a single item
on work status, and a Global Perceived Effect (GPE) scale. The Medical Ethical Committee
of the University Medical Center Groningen, the Netherlands provided a waiver for this study
with respect to medical ethical permission, because the study was performed within care as
usual. All patients signed informed consent. The handling of the data was done in accordance
with the guidelines for Good Research Practice[13].

Patients

All patients 18-65 years old who reported pain in their lower back and/or leg for more than

12 weeks were included. Patients with no Internet access, insufficient Dutch reading skills,



and who did not respond to the follow-up questionnaire were excluded. The items in the NIH
minimal dataset were specifically chosen by the NIH research task force for their importance
to a wide range of patients with chronic LBP with or without specific pathoanatomic
diagnoses[1]. Therefore, patients with specific or multifactorial (often referred to as non-
specific) LBP, were both included. Interventions were chosen based on indication and patient
preference. Possible treatment options were multidisciplinary rehabilitation for patients with
multifactorial LBP, surgery or conservative therapy for patients with specific complaints such
as herniated disks or stenosis, and anesthesiology for patients with clear sensitization patterns
in well-described dermatomes.

Measures

NIH Minimal Dataset for CLBP

The NIH minimal dataset includes 40 items related to demographics, medical history, and
self-reported symptoms and functioning[1]. Seventeen of these items are derived from the 29-
item Patient Reported Outcomes Measurement Information System (PROMIS) short
form[14]. An outcome score, Impact Stratification, was created with 9 of the items (1 item on
pain intensity, 4 items on pain interference, and 4 items on physical function). For each item
a score of 1 is least severe and 5 most severe, with the exception of the single item on pain
intensity, which ranges from 0 (no pain) to 10 (worst possible pain). Total scores range from
8 (least impact) to 50 (most impact). Impact Stratification showed moderate and strong
correlation with the Roland-Morris Disability Questionnaire (RMDQ) (Rs = 0.66) and
Oswestry Disability Index (ODI) (Rs = 0.81) and demonstrated higher responsiveness
compared to the RMDQ at 3 months follow-up[3].

Exploratory factor analyses led to a 7-factor model for the NIH minimal dataset with 29 of
the original 40 items remaining (Appendix 1)[6]. Two items on ethnicity and race were

removed beforehand for their lack of clinical relevance and 9 items were removed during the



analyses for having insufficient variance or significant factor loadings. The 7 factors that
were identified are 1: pain intensity and interference (6 items), 2: pain history (7 items), 3:
medical interventions (5 items), 4: depression and catastrophizing (6 items), 5: physical
function (3 items), 6: sleep disturbance (4 items), and 7: lifestyle (2 items). Factor 3 and one
item of factor 2 (“How long has low-back pain been an ongoing problem for you?”’) are not
used in follow-up measurements because their levels are fixed in a cohort of patients with a
chronic condition. Each individual factor showed a fair to good correlation with the PDI and
EQ5D. Two-week test-retest reliability per factor was moderate to good (ICC = 0.71; range =
0.52-0.82) and showed substantial agreement per item (ko = 0.65)[6].

Work status
Patients were asked whether they were currently employed. If yes, a question about the status
of their employment (working, partial sick leave, sick leave) followed.

Pain Disability Index

The PDI measures self-reported pain interference in 7 categories of daily life activities[15].
The questionnaire is constructed on an 11-point numeric rating scale in which 0 means “no
disability” and 10 “maximum disability”. Total scores range from 0 to 70 where a higher
score means a greater disability due to pain. The Dutch language version of the PDI was
used. Two-week test-retest reliability is good[16].

EuroQol-5D

The EQ5D is a 5-item (representing 5 dimensions) questionnaire that measures quality of
life[17]. Each item has 3 levels: no problems, some problems, and extreme problems. The
dimensions measured are mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression. The Dutch utility index was used to calculate a total score between -0.33
and 1.00[18]. Higher scores represent a better quality of life. Criterion validity of the Dutch

language version is moderate and responsiveness moderate to good in patients with LBP[19].



Global Perceived Effect Scale

A Global Perceived Effect Scale (GPE) was used as an external criterion[20]. At twelve
months follow-up (T1) patients answered the question: “How much did your treated
complaints change compared with pretreatment level?” Possible answers ranged from 1 to 7
on a 7-point Likert scale (1, “extremely worsened”; 2, “much worsened”; 3, “little
worsened”; 4, “unchanged”; 5, “little improved”; 6, “much improved”; an 7, “completely
improved”). Next, patient scores were divided into two categories: improved (much improved
and completely improved) and not improved (all others). Studies have reported strong
correlations between GPE scores and changes in pain and disability[21,22]. Test-retest
reliability of 11-point GPEs are excellent[23]. Overall, the use of a 7 to 11 points scale is
recommended when taking into account patient preference, adequate discriminative ability,
and test-retest reliability[24].

Data analyses

Constructing outcome scores

All records containing more than 3 missing items were excluded from the study. If less than 3
items were missing, scores were imputed based on the mean score of the item. The response
“don’t know” for the item on leg pain was defined as a missing value. The raw 29 item scores
of the 7-factor model were recoded to scores between 0 and 1, where 0 represents highest
levels of functioning and 1 lowest level of functioning. Factor scores were calculated by
taking the mean of the corresponding item scores and multiplying them by 100. This led to
factor scores ranging from 0-100 points with lower scores representing higher functioning,
giving equal weight to each item. A total outcome score was calculated by taking the average
of all factor scores (0-100 points). Floor or ceiling effects were considered present when

>15% of patients achieved the lowest or highest possible score[25].



Responsiveness and minimal clinically important change
Responsiveness and minimal clinically important chance (MCIC) were calculated according
to the Consensus-based Standards for the selection of health Measurement Instruments
criteria (COSMIN)[26,27]. To differentiate between improved and unimproved patients the
group with the GPE score “improved” was compared with the group “unimproved”. Area
Under the Receiver Operator Curve (AUC) were calculated for the total NIH minimal dataset,
each individual factor and for Impact Stratification. An AUC higher than 0.70 was considered
responsive. The MCIC was measured by determining the optimal cut-off point (OCP) of the
AUC. This is the cut-point closest to the top-left corner of the ROC curve, where the sum of
squares of 1-sensitivity and 1-specificity is minimized (equation 1)[28].

OCP = min {(1 — sens)? + (1 — spec)?} (1)
To study the effect of baseline score on MCIC (i.e. patients with low functional problems
may have lower MCICs), secondary analyses were performed where responsiveness and
MCICs were calculated for different baseline-score groups. For the total outcome score, three
equally sized subgroups were created based on tertile baseline scores. For the Impact
Stratification, three subgroups were created: mild impact 8-27 points; moderate impact 28-35;
severe impact >35 points[3].
Measurement error
To determine the measurement error, standard error or measurement (SEM) and smallest
detectable change (SDC) were calculated. The SEM was based on the variability between TO
and T1 plus the variability caused by random error (equation 2) in patients who reported to be
“unchanged” on the GPE[9,29]. The variance components for the SEM formula were
retrieved with the VARCOMP command in SPSS (Version 23; IBM Corp., Armonk, N.Y.,

USA).

SEM = \/ofime + 62,107 )



The SDC is the smallest change in score that a patient must show to ensure that the observed
change is real and not attributed to measurement error. The SDC can be determined in
individual patients and at group level with the following equations, where 1.96 relates to a

confidence level of 95% and \2 represents a correction for repeated measurements[7,9]:
SDCingividual = 1.96 X V2 X SEM  (3)

SDCindividua
SDCyroup = - miuidual (4

Results

Patients

Baseline and one year follow-up data was available for 223 patients. The majority of patients
was diagnosed with multifactorial LBP (78%), and 22% were diagnosed with specific spinal
pathology (e.g. fractures, radiculopathy, malignancy, rheumatoid arthritis). No patients were
excluded due to having more than 3 missing items on the NIH minimal dataset. Only for the
item on the presence of leg pain were there missing values, due to 19 patients answering
“don’t know”. Demographic and clinical variables are presented in Table 1. Mean age was
49.7 + 11.9 years and 58% of patients were female. A majority (56%) experienced LBP for

over five years.
Responsiveness and minimal clinically important change
Total Sample

Scores on the NIH minimal dataset on TO and T1, mean changes, 95% confidence intervals
and responsiveness and MCIC parameters (AUC, OCP, sensitivity and specificity) are
presented in Table 2. Relevant floor effects were found at TO for factor 7 (lifestyle; 81%) and
at T1 for factor 4 (depression and catastrophizing; 24%), factor 5 (physical function; 17%),

and factor 7 (lifestyle; 78%). Mean change of the total outcome score and Impact



Stratification were respectively 20.5+13.7 and 16.3+7.9 points for improved (n=50) and
3.6+11.1 and 3.5+6.4 points for unimproved (n=173) patients. The total outcome score and
Impact Stratification showed good responsiveness with an AUC of respectively 0.84 (0.78-
0.91) and 0.91 (0.86-0.96). The MCIC was 14.3 points for the total outcome score with a
sensitivity and specificity of 0.72 and 0.82 and 7.5 points for the Impact Stratification with a
sensitivity and specificity of 0.86 and 0.96. Factor 1 (pain intensity and interference) and
factor 5 (physical function) also showed good responsiveness with AUCs>0.70. The lower
bound of the AUC confidence interval was <0.70 for factor 2 (95% CI = 0.67-0.83) and
factor 4 (95% CI = 0.62-0.79), whereas factor 6 (sleep disturbance) and factor 7 (lifestyle)

showed insufficient responsiveness (AUC<0.70).

Baseline-score groups

Responsiveness and MCIC parameters for the different baseline-score groups are presented in
Table 3. Total outcome score groups were equal in size, but for Impact Stratification group
sizes differed with the severely impacted group being the largest baseline-score subgroup.
Scores between TO and T1 improved significantly for all subgroups except for both lowest
scoring (thus highest functioning) subgroups at baseline, i.e. tertile 1 of the total outcome
score and subgroup mild from Impact Stratification. Adversely, both groups proportionally
had most improved patients according to the GPE (Tertile 1, 26%; Mild, 32%). MCICs for
the total outcome score were 6.9 points for tertile 1, 19.7 points for tertile 2, and 17.1 points
for tertile 3. For the Impact Stratification MCICs were 7.5 points for mildly impacted

patients, 11.5 points for moderately, and 12.5 points for severely impacted patients.



Measurement Error

The SEM was 8.3 points for the total outcome score with an SDCipgivigual 0f 22.9 and an
SDCgroup 0f 1.8 points. The SEM for the Impact Stratification was 5.2 points with an

SDCindividuat 0f 14.4 and an SDCyoyp 0f 1.1 points.

Discussion

This is the first study to calculate a total outcome score for the NIH minimal dataset, using a
7-factor model from a previous Dutch validation study[6]. Results show that the total
outcome score for the NIH minimal dataset is responsive. A change score of 14 points on the
total outcome score (0-100) and 7.5 points on Impact Stratification (8-50) can be considered
clinically important. However, individual change scores up to 23 points for the total outcome
score and 14 points for Impact Stratification should be interpreted with caution, because of a

greater than 5% risk of measurement error.

The total outcome score of the NIH minimal dataset, Impact Stratification, and separate
factors related to pain and functioning showed good responsiveness. These findings
correspond with other studies in patients with musculoskeletal pain[30] and lumbar spinal
surgery[31]. MCICs in our study are similar to proposed MCICs for commonly used pain and
disability measures in LBP and also vary between 10-20% of a total score[32]. Furthermore,
as a rule of thumb a 30% change from baseline is considered a useful threshold for
identifying clinically meaningful improvement[32]. Overall, responsiveness for the NIH total
outcome score and pain and functioning domains is established and clinically relevant change

scores match recommendations from literature.

The SDC individual for the total outcome score (22.9 points) and Impact Stratification (14.4)
both exceeded the MCICs of the corresponding measures. This is also observed in other

studies on back pain[16,33-35]. Individual change scores larger than the MCIC but smaller



than the SDC need to be interpreted with caution, because there is a risk of falsely labeling
patients as improved while their scores fall within the measurement error. As the SDCgroup
was considerably smaller than the SDCipgiviqual, both outcome scores are better at detecting
changes at a group level. However, we recommend reporting the percentage of improved
patients (responders; determined with the MCIC) instead of comparing change scores on a

group level.

It is also important to take baseline scores into account when interpreting individual change
scores[36]. Higher MCICs apply for higher baseline values (more severely impacted), since
there is more potential for improvement[34,37]. MCICs for the total outcome score baseline-
score groups were less proportionally distributed with estimates of roughly 7, 20, and 17
points in order from lowest to highest scoring tertile. Change scores for the lowest scoring
tertile (< 29 points at baseline) appear more difficult to interpret compared to other baseline-
score groups due to partially insufficient responsiveness and lower sensitivity and specificity
for the MCIC. A larger MCIC for the second tertile compared to the highest tertile seems
counterintuitive, but has been observed before in a study on pain and disability instruments in
patients with LBP[38] . The authors hypothesized that the more disabled patients at baseline

possibly learned not to have too high expectations to the treatment outcome.

Responsiveness was insufficient for the factors depression and catastrophizing, sleep
disturbance and lifestyle. Floor effects were observed for the factor depression and
catastrophizing at follow-up (24%) and for lifestyle at baseline (81%) and follow-up (78%),
indicating that a decrease in score could possibly be underestimated, or that, for lifestyle in
particular, there was little effect of LBP on these domains. It should also be noted that the
concept of recovery can be complex and that we do not know what patients take into account
as they rate their perceived overall change[24,39]. Patients may perceive a “change in treated

complaints” (phrasing of the GPE item), in terms of reduced pain and disability and higher



levels of functioning instead of improvement in domains such as sleep and depression.
However, several studies on the patient perspective on successful treatment for chronic pain
do indicate the relevance of outcomes such as enjoyment of life, emotional well-being,
fatigue and weakness, and sleep-related problems[40-42]. For that reason, the NIH minimal
dataset could still provide useful information into important domains other than pain and

functioning.
Methodological considerations

A variety of methods exist to measure responsiveness and determine the MCIC and
measurement error of patient reported outcome measures, and results may vary significantly
depending on which method is used. We determined MCICs with an anchor-based method
because distribution-based methods do not take into account patients’ perspective and are
inappropriate to use when the magnitude of the effect of an intervention is unknown[26,43].
A second consideration was how to determine the optimal cut-off point of the ROC curve in
order to best estimate the MCIC. Given that sensitivity and specificity in chronic conditions
such as CLBP are often valued equally, the cut-point to the top-left corner of the ROC curve
represents the optimal cut-off point for the MCIC. One method of estimation that is often
used is by determining where the sum of I-sensitivity and 1-specificity is at its
smallest[37,44,45]. However, the most efficient way to choose a cut-point closest to the top-
left corner of the ROC curve is by first squaring the 1-sensitivity and 1-specificity terms[28].
Had we chosen to utilize the first method, we would have found a similar MCIC for the
Impact stratification but a larger MCIC for the total outcome score; 17 instead of 14 points.
SEM was based on the variability between time points and variability caused by random error
in the “unchanged” patients in our cohort[9,46]. SEM can also be calculated with SDV(1-
ICC), where the ICC can be obtained from a test-retest study with a similar sample. While it

can have a significant impact on the magnitude of the SEM and SDC, studies often differ in



which standard deviation they use in their calculations. By using baseline SD[47,48] we
would have found a SEM and SDC of approximately 14 and 21 points for the total outcome
score and 7 and 10 points for the Impact Stratification. A pooled SD, obtained from an
ANOVA analysis with the “unchanged” patients[49], would produce a substantially lower
SEM and SDC of approximately 8 and 12 points for the total outcome score and 3 and 7

points for the Impact Stratification.

A limitation of this study is the generalizability of the results in terms of CLBP severity and
level of care. Also, patients were recruited from a single clinical research facility, which
could further limit external validity. Our patient sample scores similar on pain (NRS:
6.7£1.8) and disability (PDI: 38.0+14.1) compared to Dutch patients with chronic pain
referred to pain rehabilitation[50], but score much higher compared to Dutch workers with
chronic musculoskeletal pain who do not seek specialty care (NRS: 4.6+£2.1; PDI:
19.1+11.1)[51]. However, the baseline value analyses in the present study do provide us with
more insight into responsiveness and MCIC for different CLBP severity. Future research
should further explore longitudinal validity of the NIH minimal dataset in patient who receive

primary and secondary level LBP care.

The GPE consists of one item only and may not be very representative for individual
differences in what is perceived as a change in treated complaints. Furthermore, with a
follow-up period of 12 months there is a fairly high risk of recall bias[52] or response-shift,
where rating results might be influenced by functional status at discharge[39,53]. We do not
know to what extent and in what direction this effect might have influenced the results of this
study. As far as we know, no better alternative exists for an external criterion that is known to

correlate with pain, disability, and quality of life measures.



Conclusion

The NIH minimal dataset is responsive in patients with CLBP seeking tertiary multispecialty
care. A change of 14 points on the total outcome score and 7.5 points on Impact Stratification
can be considered clinically important. MCIC depends among others on baseline values and
the method that is chosen to determine the optimal cut-off point. Furthermore, individual

change scores have to be interpreted with caution due to a risk of measurement error.
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Table 1: Patient Characteristics

Characteristic Patients (n =223)
Age, mean years £ SD 49.7+11.9
Sex, n female (%) 130 (58)
Duration LBP, n (%)
12 weeks - 1 year 34 (15)
1 year — 5 years 65 (29)
> 5 years 124 (56)
Education level, n (%)
No education 2(1)
Low 81 (36)
Middle 78 (35)
High 45 (20)
Other/unknown 17 (8)
Work status, n (%)
Working 65 (29)
Partial sick leave 34 (15)
Sick leave 39 (18)
No job 85 (38)
Baseline measures of pain, disability, and quality of life
NRS pain (0-10), mean + SD 6.6+1.6
NIH total outcome Score (0-100), mean = SD 443+13.9
NIH Impact Stratification (8-50), mean + SD 344+74
PDI score (0-70), mean = SD 364+ 14.1
EQS5D score (-0.33-1.00), mean = SD 0.48 £0.29

N=number of patients;, SD=standard deviation;, LBP=Ilow back pain, NRS=numeric rating
scale; NIH=National Institutes of Health; PDI=Pain Disability Index; EQ5D=EuroQol-5D




Table 2: Responsiveness and Minimal Clinically Important Change of the NIH Minimal

Dataset (n=223)

Factor 1: Factor 4: Factor
Pain Depression | 5: Factor
Total intensity Factor 2: and Physica | Factor 6: 7: Impact
Outcome | and Pain catastrophi | 1 Sleep Lifestyl | Stratificatio
Score interference | history zing function | disturbance | e n
Improved
patients, n (%) 30 (29)
Scores
Score TO, mean | 44.3 + 532+ 49.8 + 8.1+
+SD 13.9 68.6+17.8 196 35.6+26.2 26.4 50.5+224 195 344+74
Min-max ;57; 15-98.3 0-100 0-100 0-100 | 6.25-100 | 0-100 | 14-49
Score T1, mean | 36.9 + 452 + 40.0 + 10.8
+SD 16.9 50.6 £23.7 3.0 28.0+£24.9 275 46.4+£22.8 23.4 28.1+9.7
Min-max 2014_ 0-96.7 0-100 0-100 0-100 | 0-100 0-100 | 8—-48
Mean change = | 7.4 + 18.0 + 8.0+ 7.6+ 9.8+ « | 2.8 .
SD 13.6%* 21.9%* 19.4%* 23.8%* 25.9%* i 18.9%* 6.3£8.6

0, — - —_

95% Cl of 56-92 | 151-20.8 | 54-10.5 | 45-10.7 -~ 1.5-6.7 >3 52-175

mean change 13.2 0.3

Change (%) 16.7 26.2 15.0 21.3 19.7 8.1 -34.6 18.3

Responsivenes

s

AUC 0.84 0.91 0.75 0.70 0.78 0.65 0.49 0.91
0.78 — 0.67 - 0.70 — 0.40 —

0 _ _ _ _
95% CI 091 0.86—-0.95 0.83 0.62 -0.79 0.86 0.57-0.73 0.59 0.86-0.96
MCIC
0101 14.2 25.4 16.7 16.8 16.7 3.1 -8.3 7.5

11w 0/
Sensitivity 6); | 767 | 88:84 66,78 58,72 70,76 | 72;56 84;13 | 96,78

specificity (%)

Total Outcome Score indicates total outcome score of the NIH minimal dataset (scale 0-100

points); all factors (scale 0-100); Impact Stratification (scale 8-50 points); n=number of

patients;, SD=standard deviation; CI=confidence interval; AUC=area under the receiver

operating characteristic (ROC) curve; MCIC=minimal clinically important change;

OCP=optimal cut-off point of the ROC curve.
Factor 3 not included due to the fact that the corresponding items are only administered at

baseline (T0).

** significant change between T0 and T1 (p<0.01).
* significant change between T0 and T1 (p<0.05).




Table 3: Responsiveness and Minimal Clinically Important Change of the NIH Minimal

Dataset Total Outcome Score and Impact Stratification per Baseline-score Group

Total Outcome Score

Impact Stratification

Baseline Baseline
Baseline Baseline Baseline Baseline Moderate Severe
Tertile 1 Tertile 2 Tertile 3 | Mild (8-27) (28-34) (>35)
Patients, n 74 74 75 37 73 113
I d patient
n“(‘ﬁ;r;we PAtIEnts: 119 (26) 18 (24) 13 (17) 12 (32) 19 (26) 19 (17)
0
Scores
Score TO, mean +
b 288476 | 443437 | 595+60 | 227436 312420 | 403+3.8
Min-max 77-380 | 381-501 | 50.1-75.1 14-27 28-34 35-49
Score T1, mean +
b 263+12.6 | 354+153 | 488+146 | 208+89 | 251475 | 323+89
Min-max 49-590 | 41-645 | 9.0-80.4 §_37 10— 40 848
Mean change + SD | 2.6+ 11.3 .0+ Y 19+83 6.1+£7.8%% | 8.0+ 87%
£ cE 14.0%* 14.2%* o el e
0,
95% Cl of mean 0.1-52 | 57-122 | 75-140 | -09-47 42-79 63-9.6
change
Change (%) 9.0 203 18.0 8.4 19.6 19.9
Responsiveness
AUC 0.76 0.94 091 0.91 0.92 0.97
95% CI 0.64—0838 | 0.88-1.00 | 0.82-099 | 077-1.00 | 085-099 | 0.93—1.00
MCIC
OCP 6.9 19.7 17.1 75 11.5 12,5
N
Sensitivity (%); 74:71 94:91 85:86 92:96 84:91 95:88
specificity (%)

Total Outcome Score indicates total outcome score of the NIH minimal dataset (scale 0-100
points); Impact Stratification (scale 8-50 points); n=number of patients; SD=standard
deviation, ClI=confidence interval; AUC=area under the receiver operating characteristic
(ROC) curve; MCIC=minimal clinically important change; OCP=optimal cut-off point of the

ROC curve.

** significant change between T0 and T1 (p<0.01).




