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ACKGROUND CONTEXT: Underlying cognitive factors have been found to influence

patients’ symptom experience. Current evidence suggests that concomitant changes in appraisal

must be taken into account to accurately interpret change as measured by standard spine patient-

reported outcomes (PROs).

PURPOSE: To investigate changes in patients’ minimally important differences (MID) over

recovery from spinal surgery; whether and how cognitive appraisal processes are implicated in the

change trajectories.

STUDY DESIGN/SETTING: Longitudinal cohort study with up to 12 months follow-up.

PATIENT SAMPLE: Surgical patients (n = 167) with a diagnosis of disc herniation or spinal

stenosis.

OUTCOME MEASURES: Standard spine patient-reported PROs were used (Rand-36, Oswestry

Disability Index, Numerical Rating Scale for pain, PROMIS Pain Impact).

METHODS: This study was funded by the Feldberg Chair in Spinal Research, Sunnybrook Health

Sciences Centre and the authors have no conflicts of interest. MID used an anchor technique and

was computed by global assessment of change (GAC) grouping. Participants were binned into

groups based on their GAC response patterns at all time points: Consistently better post-surgery,

consistently worse post-surgery, and bouncers, whose GAC ratings fluctuate (ie, better-then-worse-

then-better; or vice versa). Individuals’ longitudinal quality of life (QOL) and appraisal slope

scores were computed. QOL-appraisal slopes’ correlations were computed by GAC group. Fisher’s

Z transformation tested the hypothesis that GAC groups differed in the QOL-appraisal relationship

over time.

RESULTS: Moderate to large changes are recognized as clinically important in the early stages of

recovery (ie, 6 weeks post-surgery), and over time smaller and smaller changes become important.

The three pattern groups emphasized and deemphasized different standards of comparison over

time, with the Better group emphasizing personal goals and the Worse and Bouncers deemphasiz-

ing doctors’ input. These group differences translated to differential relationships between PRO

change and appraisal changes over time.

CONCLUSIONS: The MID reflects increasingly subtle change over time in PROs. Appraisal may

influence how patients experience the same (MID) change over time, with better outcomes associ-

ated with emphasizing long-term goals. PRO change seems to be driven by different standards of
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comparison. Potential avenues for clinical intervention are discussed. © 2018 The Author(s).

Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license.
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Introduction

The acknowledgement that each patient brings a unique

perspective to evaluating patient outcomes has led to

increasingly sophisticated methods for quantifying reliabil-

ity and validity in patient-reported outcomes (PRO) [1,2].

Seminal work on clinical significance [3] has helped to

make important distinctions between statistical and mean-

ingful change for longitudinal research and to propose a

number of metrics that can be used to facilitate interpreta-

tion. The minimally important difference (MID) is one of

several such metrics. Defined as the smallest change that

patients perceive as important [4,5], the MID helps to guide

clinicians and researchers in evaluating patient data over

time. Often based on an anchor such as a transition question

(ie, a patient-reported global assessment of change), the

MID can be used to identify responder groups, to distin-

guish gradations of response to treatment, or to benchmark

one’s findings against other clinicians or research studies [6

−8]. In the context of spine surgery outcomes, the current

standard set of PROs has benefited from numerous studies

aimed at quantifying the MID or similar metrics to aid

interpretation of longitudinal data [9−12].
Despite these advances, there are concerns related to the

MID and similar metrics that they generate large variation

in values across studies and across different methods within

studies [13]. While some of this variation may be due to

measurement error [14,15], it may also be due to psycho-

logically meaningful differences [16,17]. For example,

Prospect Theory would predict that people value improve-

ment differently from worsening [18,19]. Indeed, the MID

differs in magnitude and direction in patients who gain ver-

sus lose functioning [20,21].

These documented anomalies have also been shown to

be mediated by response shifts in QOL appraisal, which

also may play a role in the vicissitudes of the MID

[14,22,23,5]. In other words, when people experience

changes in health, they may change their internal standards,

values, or conceptualizations of quality of life (QOL) or

other target constructs [24−27] While a number of studies

have suggested that response-shift effects may be playing a

role in the unexpected MID findings [22,23], to date no one

has examined differences in underlying cognitive processes

[26,28] that distinguish MID-based groups. The present

study seeks to investigate if and how MID may change over

time in patients after spine surgery, and how patterns of

clinical trajectories differ in terms of underlying appraisal

processes.
Methods

Sample and design

This longitudinal study included adults with who were

recruited from three active spine surgery practices. Eligibil-

ity criteria included being over the age of 18, having a diag-

nosis of a degenerative lumbar spinal disorder of disc

herniation, neurogenic claudication, degenerative spondy-

lolisthesis, and lytic spondylolisthesis. Surgery was elec-

tively planned. The patient needed to be competent to

complete self-report questionnaires, and English-speaking.

Patients were recruited consecutively by the clinic research

assistant, and study participation was explained. All

patients provided written informed consent prior to com-

pleting the questionnaires. Data were collected online or by

mail at presurgery (two baselines), and at 6-weeks, 3-

months, 6-months, and 12-months postsurgery using a

secure, Health Information Portability and Accountability

Act-compliant interface (www.surveygizmo.com). The

study was reviewed and approved by the hospital’s Institu-

tional Review Board.
Measures

Standardized PRO measures

The Medical Outcomes Study Short-Form (Rand-36)

[29] was used to assess physical and emotional functioning

via the physical and mental components scores (PCS and

MCS, respectively). Condition-specific disability was mea-

sured using the 10-item Oswestry Disability Index (ODI)

[30]. Pain impact was measured using four Numeric Rating

Scale (NRS) items to assess pain at rest, pain with activity,

back pain, and leg pain [31]; and the 6-item PROMIS Pain

Impact short-form [32]. To facilitate interpretation of the

PROs, all were scored such that high scores reflect better

functioning; ie, ODI, NRS, and PROMIS Pain Impact were

coded such that higher scores were reflective of better func-

tioning.

Clinically Important Change was assessed using an

anchor-based technique, the Global Assessment of Change

(GAC) item: “Compared to 3 months ago, how would you

rate your health in general now?” Response options ranged

from 1 (much worse) to 5 (much better), with a score of 3

indicating same / no change. An option to decline to answer

was coded as missing. This item was included in all but the

first baseline data collection time points.

http://creativecommons.org/licenses/by-nc-nd/4.0/
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The cognitive appraisal processes involved in patient-

reported outcome responses were assessed using the QOL

Appraisal Profile (QOLAP) [33]. This measure has not

been applied previously to a spine population. It is a vali-

dated measure that provides a descriptive context about

how a patient thinks about or appraises his/her QOL. We

focused on the eight-item Standards of Comparison domain

within QOLAP because research on recovery from surgery

as well as in other patient populations has suggested that

this is a particularly salient domain of appraisal [34,35].

This domain examines how much the individual compare

him/herself to relevant standards: (1) other people they

know who are now living with their spinal condition; (2)

people whose health does not limit them in any way; (3) the

things their doctor told them would happen; (4) their ideal

or dream of perfect health; (5) the kind of life they are

really working for; (6) the way that the people in their life

see them; (7) most people their age; (8) a time in their past

before they had their spinal condition. Likert-scaled

response options range from all of the time (5) to never (1).

This tool is useful for identifying the comparisons that peo-

ple consider when rating PRO items and whether these

standards of comparison change over time [36].
Statistical analysis

t-tests or chi-squared analysis (for continuous or categor-

ical variables, respectively) compared the subsample able

to be included in study analysis from those with insufficient

follow-up data for inclusion. This comparison allowed us to

characterize the selection biases in the study sample.

Estimating clinically important change

The MID was computed as the mean change at each fol-

low-up time point for patients who reported being

“somewhat better” on the GAC. (The “somewhat worse”

group had too small a sample size to allow robust inference

[n = 6 to 10, depending on time point]). The MID was com-

puted with two comparison time points: (a) compared to the

last time point, ie, baseline to 6 weeks, or 6 weeks to 3

months, etc. and (b) compared to baseline.
Investigating patterns of change over time

Linear slope scores over time for each PRO scale score and

each standards-of-comparison item were computed. These

slope scores were created using regression models (DV = PRO

or appraisal item; IV = time; computed separately by Study

ID; beta coefficients reflected change over time, and were

saved for subsequent analyses). We examined individuals’ tra-

jectory patterns by binning them into one of three groups

based on their GAC response patterns at all time points: Better

Post-Surgery, Worse Post-Surgery, and Bouncers (ie, better-

then-worse-then-better; or vice versa).Analysis of Variance

models were used to compare baseline standards-of-compari-

son item scores by pattern group. We then computed
correlations between PRO and appraisal slope scores (ie, PRO

and appraisal trajectories over time) separately by GAC group.

These correlation coefficients were compared using Fisher’s Z

transformation [37] to test the hypothesis that GAC groups

differed in the relationships between QOL-change and

appraisal-change over time.

To guide interpretation of mean differences and correla-

tion coefficients, Cohen’s published cut-offs were used

[38]. Stata Release15 statistical software was used for all

analyses [39].

Results

Sample

Table 1 shows the demographic characteristics of the

sample. From a study sample of 258 people with baseline

data, 167 had sufficient data to be included in the trajectory

analysis (ie, data from pre- and postsurgery). The study

sample had a mean age of 59 (SD = 16) and an equal pro-

portion of males and females. The sample had an average

of 2.4 comorbidities (range 0 to 7), with the most common

being back pain, high blood pressure, and osteoarthritis.

The majority of the sample had more than a college degree,

and about a third of the sample was employed. Less than

5% of the sample reported being on worker’s compensation

currently or in the recent past.

Surgical indication was leg pain with or without back

pain. Forty-nine (29%) had decompression and fusion and

118 (71%) had a decompression alone.

In order to test for selection bias, we compared the base-

line demographics of the analytical sample with the patients

who had insufficient longitudinal data and were thus

excluded from the analysis. These analyses revealed that

the analytical sample was more likely than the baseline-

data-only sample to include past smokers and was less

likely to include people with diabetes or liver disease

(Supplemental Table 1).

Estimating clinically important change

Supplemental Table 2 shows the mean change for each

PRO comparing each follow-up score to the last follow-up

for the Somewhat-Better group as reported on the GAC. The

Somewhat-Better group reveals that the MID varies substan-

tially over time for each PRO. The compared-to-last effect

sizes are generally largest at 6-weeks postsurgery, and then

attenuate over follow-up. In other words, it takes a bigger

change to be significant soon after surgery, but thereafter

smaller improvements become more noticeable. Supplemen-

tal Table 3 shows similar statistics but the comparison is

between each follow-up and baseline. In contrast to the com-

pared-to-last mean changes, the compared-to-baseline MID

generally grows larger with follow-up for all of the PROs.

Thus, improvements build and are cumulative.

Fig. 1 shows these same findings in terms of effect sizes.

Whereas the compared-to-last effect sizes are medium to



Table 1

Descriptive baseline statistics of study sample (n = 167)

Variable Mean (SD)

Age 58.28 16.98

Range 18−90
BMI 32 7.03

Range 17.58−56.64
Total number of comorbidities 2.42 1.36

Range 0−7
N %

Surgical procedure

Decompression alone 49 29.30

Decompression and instrumented fusion 118 70.70

Gender: N (%)

Male 83 49.7

Female 83 49.7

Missing 1 0.60

Co-morbidities: N (%)

Anemia or blood disease 6 3.6

Cancer 9 5.4

Depression 15 9.0

Diabetes 15 9.0

Heart disease 15 9.0

High blood pressure 53 31.7

Kidney disease 1 0.6

Liver disease 1 0.6

Lung disease 8 4.8

Osteoarthritis 43 25.8

Rheumatoid arthritis 17 10.2

Ulcer or stomach disease 8 4.8

Other 50 29.9

Marital status: N (%)

Married 112 67.1

Widowed 7 4.2

Living with significant other 9 5.4

Single (never married) 19 11.4

Divorced/separated 11 6.6

Civil union/Domestic partner 1 0.6

Missing 8 4.8

Race: N (%)

American Indian or Alaskan Native 3 1.8

Asian 11 6.6

Black or African-America 1 0.6

Native Hawaiian or Other Pacific Islander 2 1.2

White 144 86.2

Hispanic or Latino 1 0.6

Missing 5 3.0

Education: N (%)

Less than High School 7 4.2

Graduated From High School or GED 23 13.8

Some College or Technical School 29 17.4

Graduated from College 40 24.0

Postgraduate School or Degree 40 24.0

Missing 28 16.8

Employment status at pre-surgical baseline: N (%)

Working 55 32.9

On leave of absence 8 4.8

Retired(not due to ill health) 46 27.5

Disabled and/or retired because of ill health 9 5.4

Homemaker 6 3.6

Unemployed 4 2.4

Student 3 1.8

Other 10 6.0

Missing 26 15.6

Smoking status: N (%)

Table 1 (Continued)

Variable Mean (SD)

Never smoked/used tobacco 65 38.9

Used to smoke/use tobacco 60 35.9

Current Smoke/use tobacco 12 7.2

Missing 30 18.0

Legal act: N (%)

Not considering any legal action 135 80.8

My legal action is pending 2 1.2

legal action has been resolved in my 1 0.6

Missing 29 17.4

Worker’s compensation status: N (%)

I am not planning to apply for Workers Compensation 130 77.8

I used to receive it, but do not now 0 0.0

I am planning to apply for it 1 0.6

I have applied for it 1 0.6

I am currently receiving workers compensation 5 3.0

Missing 30 18.0
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large at 6 weeks’ postsurgery, they attenuate over follow-up

to be medium to less-than-small by 3 months’ postsurgery

and remain at this level through 12 months’ postsurgery. In

contrast, the compared-to-baseline effect sizes grow to

large and remain so over time. This suggests that while

patients notice increasingly small changes over postsurgery

follow-up, the magnitude of the changes are more pro-

nounced with time.

Investigating patterns of change over time

The study sample eligible for inclusion in the patterns-

of-change analysis included 167 people. While about half

of the sample reported consistent improvement over fol-

low-up (Better; n = 85), about 23% of the sample reported

consistent worsening after surgery (Worse; n = 38) and

26% reported variability in status over time (Bouncers;

n = 44).

Baseline differences

Looking at baseline differences among the three groups,

an analysis of variance revealed that Bouncers were less

likely to compare themselves to their health ideal or to how

others see them (F = 5.7 and 3.0; p ≤ .001 and p ≤ .06,

respectively).

Differences over time

Fig. 2 shows the PRO standardized slope trajectories by

group. As expected, the Better group had larger slopes

across all PROs, compared to the Worse and Bouncer

groups. In particular, the Better group’s ODI slope score

was notably larger than the other groups, which would be

expected for this spine-specific outcome measure. The

Worse group had smaller slopes than the other two groups,

and the Bouncers’ PRO slopes were in between the Better

and Worse groups.



Fig. 1. Effect sizes (ES) of change over time by comparison time point for somewhat better patients. The mean difference ES differs by PRO and by

comparison. For the compared-to-last comparisons (blue series), the changes are largest at 6-weeks postsurgery, and attenuate over time. In contrast, the ES

for compared-to-baseline increases over time and smaller changes become important. Cohen’s d-statistic characterizes ES as small (r = 0.20−0.49); medium

(r = 0.50−0.79); and large (r ≥ 0.80). (Color version of figure is available online.).

ES, effect-size; PRO, patient-reported outcomes.
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Correlations between PRO-change and change in

standards of comparison

Fig. 3 shows the standardized slope trajectories by group

for the standards-of-comparison appraisal scores. This

figure reveals different patterns of appraisal in the three pat-

tern groups. Compared to the other groups, the Better group

increasingly emphasized the life they are working for and

their ideal health. Compared to the other groups, the Worse

group deemphasized the life they are working for and all

other standards of comparison except for ideal health. Com-

pared to the other groups, the Bouncer group increasingly

de-emphasized the life they were working for, the past

before their spinal condition, and what their doctor told

them would happen. They increasingly emphasized com-

paring themselves to others with a spinal condition, how

others see them, and ideal health. The Better and Worse

groups were similar in their decreased comparison to others

their age, whereas the Worse and Bouncers were similar in

their decreased emphasis on the life they are working for.

Correlations between PRO- and appraisal-change trajec-

tories differed between pattern groups (Supplemental Table

4). In the Better versus Worse contrasts, the most prominent

differences were in how two standards of comparison

related to the trajectories for MCS, ODI, and NRS (Supple-

mental Table 4). For the Worse group, their slower

improvement on the ODI and NRS (b = 0.34 and 0.32, as

compared to 0.58 and 0.80 for the Better group) was driven
by focusing more on what their doctor told them (Supple-

mental Table 5). Their slower improvement on the MCS

(b = 0.17 vs. 0.44) was driven by focusing less on how

others see them (Supplemental Table 5).

In the Better versus Bouncer contrasts, the most promi-

nent differences were in how two standards of comparison

related to the MCS trajectory (Supplemental Table 4). Both

Better and Bouncer groups increasingly compared them-

selves to others with a spinal condition (b = 0.04 vs. 0.10,

respectively) and decreasingly compared themselves to

other people their age (b =¡0.11 vs. ¡0.01, respectively).

The Better group’s MCS improvement was driven by focus-

ing less over time on others with a spinal condition (Supple-

mental Table 5).

In the Worse versus Bouncers contrasts, the most promi-

nent differences were in how three standards of comparison

related to the trajectories for MCS, ODI, NRS, and PROMIS

(others with a spinal condition, what their doctor told them,

and how others see you; Supplemental Table 4). Compared

to Worse, Bouncers’ decreasing emphasis on what their doc-

tor told them drove their low improvement on the MCS,

ODI, NRS, and PROMIS (b = 0.19, 0.44, 0.54, 50 vs. 0.17,

0.34, 0.32, 0.60). Bouncers’ decreasing focus on others with

a spinal condition drove their low NRS improvement, and

focusing more on how others see you drove their low MCS

improvement (Supplemental Table 5). On the other hand, the

Worse group’s slower improvement on the ODI and NRS



Fig. 2. PRO slopes by pattern group. The bar chart illustrates the standardized slope coefficients for each PRO over time by pattern group. The Better group

had larger slopes across all PROs and especially for the ODI, compared to the Worse and Bouncer groups. In contrast, the Bouncer group’s MCS score sug-

gests that attenuated improvement in emotional functioning may characterize this group.

PRO, patient-reported outcome; ODI, Oswestry disability index.
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was driven by focusing more on what their doctor told them

(Supplemental Table 5). Their slower improvement on the

MCS was driven by focusing less on how others see them

(Supplemental Table 5).
Fig. 3. Appraisal slopes by pattern group. The bar chart illustrates the standard

pattern group. Positive slopes (above the x axis) reflect increasing use of this sta

decreasing use. This figure reveals different patterns of emphasis in terms of wha

Worse, and Bouncer patients are focusing on different standards of comparison, w

change.
For the Better group, their PCS, ODI and PROMIS

improvement was driven by a decreasing focus on their

past before their spinal condition (Supplemental Table 5).

For the Worse group, their slower improvement on the ODI
ized slope coefficients for each standards-of-comparison appraisal score by

ndard of comparison, whereas negative slopes (below the x axis) reflect its

t patients compare themselves to when appraising their QOL. Thus, Better,

hich may influence whether and how they perceive subjectively important
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and NRS(b = 0.34 and 0.32, as compared to 0.58 and 0.80

for the Better group) was driven by focusing more on what

their doctor told them and focusing less on their past before

their spinal condition (Supplemental Table 5).

The study cohort had 11(7%) complications that might

have an impact on outcome. There was one CSF leak

requiring a second surgery to repair. One patient had uri-

nary retention requiring prolonged catheterization and a

transurethral resection of the prostate at 3 weeks. There

were two cases of adjacent level disease requiring second-

ary surgery. Five patients had recurrences of disc herniation

or return of symptoms requiring a secondary procedure.

One patient required prolonged rehabilitation for mobiliza-

tion. The rate of complications in the Better group was 5/85

(6%), Bouncers 3/44 (7%), and Worse group 2/38 (5%).
Discussion

The present study documents that among spine surgery

patients experiencing improvement over time, moderate to

large changes are recognized as clinically important in the

early stages of recovery (ie, 6 weeks postsurgery), and over

time smaller and smaller changes become important. These

small changes aggregate to large improvements in compari-

son to baseline (presurgery) functioning.

While the majority of patients evidenced improve-

ment over time after surgery, about a quarter of the

patients had worse outcomes and another quarter

reported substantial variability over time. A closer

examination of these three pattern groups suggested that

they emphasized and deemphasized different standards

of comparison over time. Those who improved tended

to focus more on the life they are working for, whereas

those who declined and Bouncers focused less on the

life they are working for. Bouncers also focused more

on how others see them, compared to the other two

groups. These differences resemble the concept of locus

of control [40,41], where the Better group considered

internal locus of control concepts (ie, their own goals)

and the Worse and Bouncers deemphasized personal

goals. The three groups also differed in how much they

considered what their doctor told them would happen.

Worse and Bouncers de-emphasized their doctor’s input,

and Betters did not change in this emphasis over time.

These group differences also translated to differential

relationships between PRO change and appraisal changes

over time. These analyses suggested that Betters’ improve-

ments were driven by focusing less on others with a spinal

condition and the past before their spinal condition. For the

Worse group, lesser improvement on outcomes was driven

by focusing less on what their doctor told them and the past

before their spinal condition. For Bouncers, deemphasizing

what their doctor told them would happen may drive their

slower recovery trajectories.

The implications of the present study are that underlying

differences in appraisal may influence how patients
experience the same (MID) change over time. Depending

on what standard(s) of comparison they use, they may expe-

rience change in emotional functioning, spine disability,

and pain differently. Such appraisal processes may influ-

ence expectations of surgery, which have been found to

influence preoperative PRO scores as well as postoperative

improvement [42]. By identifying whether and which

appraisal processes influence PRO trajectories, the present

work provides potential avenues for clinical intervention to

improve spine surgery outcomes.

For example, it may be worthwhile during the preopera-

tive discussion with the patient to encourage specific stand-

ards of comparison to help patients’ postsurgical

trajectories. One might use a cognitive behavioral therapy

[43] approach to help patients change their internal self-

talk, to focus more on what they can control and less on

what is out of their control. In other words, at each follow-

up visit, one might provide and/or remind patients about

their expected recovery trajectory (eg, “after 6 weeks, you

should be able to do x, y, and z without pain”; “you can

now re-introduce x. y. or z into your life”) and encourage

patients to focus more on long-term goals (ie, the life they

are working for) and less on how others see them.

While our study revealed suggestive associations among

PRO and appraisal trajectories, it is also worth noting one

outcome that showed no differential correlation across pat-

tern groups. PCS trajectories did not show differential cor-

relations with appraisal trajectories across groups. In most

cases, PCS and appraisal trajectories had small or negligi-

ble correlations. It may be that physical functioning is less

subject to changes in standards of comparison because it is

more straightforward so one’s comparison is more fixed.

For example, “It hurts when I bend over” involves different

comparisons than “I am not social enough.” Because physi-

cal functioning is less subjective or evaluative, it would be

expected to be less subject to adaptation effects [27]. In

contrast, all of the other measures in this standard spine

PRO battery had such adaptation effects. This finding pro-

vides further support to the recommendation to encourage

more adaptive and controllable standards of comparison as

part of spine surgery rehabilitation practice.

The overall rate of complications that might impact out-

come was 7%. The complication rate was very similar among

the three groups (5% to 7%). The similar rate across groups

suggests that complications had no effect on our results.

Limitations of our study include selection bias as the anal-

yses indicated that the study sample was more likely to

include past smokers. This may suggest that the patients in

the sample listened to their doctors better than the attrition

sample. It is well known that smoking impairs the body’s

ability to heal from spine surgery [44], and a common preop-

erative recommendation is for patients to quit smoking. The

study sample was less likely to include people with diabetes

or liver disease. Our findings may thus be more representa-

tive of a healthier spinal disorders population. Due to very

small sample sizes, the Somewhat-Worse patients’ MIDs
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were not reported because we did not have confidence in the

robustness of the findings. It is not unexpected that the

Somewhat Worse group was small. Finally, the present anal-

yses focused on one aspect of appraisal, standards of com-

parison, and did not consider the three other aspects known

to play a role in adaptation (ie, frame of reference, sampling

of experience, and combinatory algorithm) [26]. Future

research might consider one or more of these other aspects

of appraisal in longitudinal spine outcomes research.

Conclusions

The present work extends current theory related to clini-

cal significance and interpreting change in PROs. This

study demonstrated that the MID changes over 1 year after

spine surgery. Whereas soon after surgery their compared-

to-last MID is moderate to large, as time goes on smaller

and smaller changes become clinically significant. At 12

months postsurgery, these changes would not reach

Cohen’s threshold for a small ES. In contrast, the MID

compared to baseline increases over time, culminating in

large ES at 12 months. The present study also revealed that

among patients with different trajectories after surgery, the

relationship between PRO change, and appraisal change

differs by group. Better, Worse, and Bouncer patients are

focusing on different standards of comparison over time

despite overall similarity in appraisal at baseline. These

appraisal trajectory differences may influence whether and

how they perceive subjectively important change. Future

research might investigate whether such appraisal processes

are amenable to intervention, such as cognitive behavioral

therapy or other coaching to help patients think in ways

that can enhance their recovery and long-term health.
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