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ABSTRACT
Background: Currently, there is conficting clinimetric data on the patient-rated tennis elbow 
evaluation (PRTEE) and a paucity of evidence regarding the reliability, validity, and responsiveness 
of the numeric pain rating scale (NPRS), and tennis elbow function scale (TEFS) in patients with 
lateral elbow tendinopathy.
Objective: Perform a comprehensive clinimetric analysis of the NPRS, PRTEE, and TEFS in a sample 
of patients (n = 143) with lateral elbow tendinopathy.
Methods: Establish the reliability, construct validity, responsiveness, meaningful clinically impor-
tant diBerence (MCID), and minimal detectable change (MDC90) values for the NPRS, PRTEE, and 
TEFS at the 3-month follow-up.
Results: The NPRS [intraclass correlation coetcient (ICC2,1): 0.54, 95% conédence interval (CI): 
0.17–0.78], PRTEE (ICC2,1: 0.62, 95% CI: 0.21–0.86), and the TEFS (ICC2,1: 0.71, 95% CI: 0.14–0.90) 
exhibited moderate reliability. All three outcomes exhibited excellent responsiveness [NPRS: area 
under the curve (AUC): 0.94, 95% CI: 0.89–0.98]; PRTEE: (AUC: 0.96, 95% CI 0.93–0.99); TEFS: (AUC: 
0.95, 95% CI: 0.91–0.98). The MCID and MDC90 were 2.3 and 1.4 for the NPRS, 14.8 and 9.7 for the 
PRTEE, and 7.5 and 5.7 for the TEFS, respectively. All three patients reported outcome measures 
also demonstrated strong construct validity (Pearson’s r from 0.71 to 0.83, p < .001).
Conclusion: The NPRS, PRTEE, and TEFS are clinimetrically sound patient reported outcome 
measures for patients with lateral elbow tendinopathy at a 3-month follow-up.
Registration at ClinicalTrials.gov: NCT03167710.
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Introduction

Lateral elbow tendinopathy (LET) is a common presen-
tation of pain and disability in the elbow (Di Filippo, 
Vincenzi, Pennella, and Maselli, 2022; Lucado et al.,  
2022), with an overall incidence of 1–3%, and as high 
as 10% in the United States (Sanders et al., 2015). Lateral 
elbow tendinopathy has been identified as an internal 
pathology of the tendon at or close to its enthesis 
(Kraushaar and Nirschl, 1999; Lucado et al., 2022; 
Scott, Backman, and Speed, 2015). Repeated mechanical 
loading in this area results in chronic histopathological 

changes within the tendon (Jomaa et al., 2020; 
Kraushaar and Nirschl, 1999; Lucado et al., 2022; 
Schneeberger and Masquelet, 2002; Scott, Backman, 
and Speed, 2015). Multimodal physical therapy treat-
ment programs including local mobilization/manipula-
tion, exercise, dry needling, and spinal manipulation 
(Bisset et al., 2006; Coombes et al., 2013; Dunning 
et al., 2024) have shown favorable effects in reducing 
pain and disability in this patient population. However, 
the level of improvement noted with short-term self- 
report outcomes of less than 6-weeks may not capture 
the true magnitude of structural and mechanical 
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changes that signify chronic tendon healing (Khan, 
Cook, Taunton, and Bonar, 2000; Voleti, Buckley, and 
Soslowsky, 2012). Clinimetrically established outcome 
measures with longer follow-up, in conjunction with 
diagnostic imaging via musculoskeletal ultrasound, 
may provide the best option to assess the combination 
of clinical and histological improvement (Dones et al.,  
2014; Evans et al., 2019; Macdermid and Silbernagel,  
2015).

The numeric pain rating scale (NPRS) (Farrar et al.,  
2001; Jensen, Karoly, and Braver, 1986), patient-rated 
tennis elbow evaluation (PRTEE) (Evans et al., 2019; 
Macdermid and Silbernagel, 2015), and the tennis 
elbow function scale (TEFS) (Lowe, 1999) are patient 
reported outcome measures (PROMs) commonly used 
in patients with LET. In concert, these PROMs should 
give clinicians and researchers a more comprehensive 
understanding of the patient response (pain, function, 
and disability) to an intervention (Mercieca-Bebber 
et al., 2018). Unfortunately, there is a paucity of evi-
dence and/or inconsistencies in some of the established 
clinimetric properties of these instruments. 
Importantly, no data exist specifically for the NPRS as 
a self-report outcome in patients with LET, and only 
one prior study provided limited clinimetric analyses of 
the TEFS (Lowe, 1999). Further, only three studies with 
low to moderate evidence support small sample-sized 
anchor-based assessment of the meaningful clinically 
important difference (MCID) of the PRTEE at short- 
term follow-up (Cacchio et al., 2012; Poltawski and 
Watson, 2011; Shafiee et al., 2022). Thorough clini-
metric analyses of these outcomes, with updated clinical 
interventions, and a longer term follow-up (3-months) 
may bolster the limited evidence of these commonly 
used PROMs and reduce the likelihood of over/under 
estimation of clinical improvement after an intervention 
targeting tendon pathology.

Therefore, the purpose of this study was to examine 
the reliability, construct validity and responsiveness of 
the NPRS, PRTEE, and TEFS at the 3-month follow-up, 
in a cohort of patients successfully treated for LET.

Methods

A secondary clinimetric analysis of a prior multicenter 
randomized clinical trial was performed on consecutive 
individuals (n = 143) with LET from 13 outpatient phy-
sical therapy clinics in 9 different US states (Dunning 
et al., 2024). Patients were screened for eligibility criteria 
and recruited over a 45-month period (June 2017 to 
March 2021). To be eligible, patients had to be between 
18 and 60 years old and meet the following criteria: (1) 
a clinical diagnosis of lateral elbow tendinopathy—i.e., 

defined as two of more of the following: (a) pain on 
palpation over the lateral epicondyle and the associated 
common extensor unit, (b) pain on gripping a hand 
dynamometer 22, (c) pain with stretching or contrac-
tion of the wrist extensor muscles, (2) lateral elbow and 
forearm symptoms for longer than 6 weeks, and (3) an 
intensity of lateral elbow pain of at least 2 on the 
numeric pain rating scale (NPRS, 0–10). The inclusion 
and exclusion criteria and treatments in each group 
have previously been described in detail (Dunning 
et al., 2024). Patients were appropriately randomized 
and treated across all clinical sites with a standardized 
multi-modal physical therapy program (soft tissue 
mobilization, joint mobilization, exercise, and therapeu-
tic ultrasound to the elbow), with and without the addi-
tion of percutaneous tendon dry needling and 
extremity/spinal thrust-manipulation (Dunning et al.,  
2024).

Outcome measures

The NPRS is an 11-point (0, no pain; 10, worst imaginable 
pain) used to assess the intensity of pain (Jensen, Karoly, 
and Braver, 1986). The NPRS is a reliable and valid instru-
ment to assess pain intensity (Farrar et al., 2001; Salaffi 
et al., 2004; Young et al., 2018, 2019). The MCID for the 
NPRS has been shown to be 1.74 in patients with a variety 
of chronic pain conditions; thus, a change of 2 points or 
a 30% decrease in pain from baseline can be considered as 
MCID in individuals with chronic musculoskeletal pain 
(Farrar et al., 2001; Salaffi et al., 2004). The NPRS is 
reported to have acceptable reliability using intraclass cor-
relation coefficient (ICC) (ICC = 0.74), strong construct 
validity with the patient-specific functional scale (p  
< .001), and excellent responsiveness (area under the 
curve: 0.90) in patients with upper extremity conditions 
(Hefford, Abbott, Arnold, and Baxter, 2012). Similarly, the 
minimal detectable change (MDC) of 5.7 points and MCID 
of 2.5 points on the NPRS have only been reported in 
patients with upper extremity problems, but not specifically 
in patients with LET (Hefford, Abbott, Arnold, and Baxter,  
2012). Although the visual analog scale (VAS) has been 
supported in patients with LET (Rompe, Overend, and 
MacDermid, 2007), no prior clinimetric analyses have 
been done on the NPRS as a stand-alone or combined self- 
report outcome in patients with LET.

The PRTEE is the PROM most commonly used in 
patients with LET for assessing function and has been 
found to be reliable, valid, and responsive in capturing 
function in individuals with LET (Evans et al., 2019; 
Macdermid and Silbernagel, 2015; Shafiee et al., 2022). 
The questionnaire consists of two parts, including both 
pain and function. The first part consists of five questions 
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scored from 0 (no pain) to 10 (most severe pain). The 
scores for the five pain questions are summed, and a total 
score out of 50 is reported. The function part of the ques-
tionnaire comprises 10 questions, the scores of which are 
summed and divided by 2, for a total score out of 50. Scores 
on the pain and function subscales are summed for a total 
score out of 100 (Vincent and MacDermid, 2014). Lower 
scores indicate a higher function. Acceptable reliability 
(ICC) has been reported in patients with LET, ranging 
from 0.78 to 0.99 (Shafiee et al., 2022). A wide range of 
values for the MDC (0.58 points to 22.9 points) and MCID 
(7 points and 21 points) have been reported for the PRTEE 
(Shafiee et al., 2022).

The TEFS is a 10-item, 5-point response self-report 
scale designed to measure elbow discomfort during the 
performance of personal care, household, work, and 
recreational activities (Lowe, 1999). To date, there are 
limited psychometric/clinimetric data on the TEFS for 
evaluating patients with LET. Acceptable reliability 
(ICC 0.92), construct validity, and responsiveness of 
the TEFS have been reported in a single preliminary 
study with a smaller sample size (Lowe, 1999), while 
the MCID and MDC have not yet been established in 
patients with LET.

Patients also completed a 15-point Global Rating of 
Change (GROC) scale described by Jaeschke, Singer, and 
Guyatt, (1989) to rate their own perception of improved 
function. The scale ranges from 27 (a very great deal worse) 
to 0 (about the same) to +7 (a very great deal better). The 
MCID for the GROC has not been specifically reported, but 
scores of +4 and +5 have typically been indicative of mod-
erate changes in patient status (Jaeschke, Singer, and 
Guyatt, 1989) Scores of +3 to +5 are commonly used to 
identify “improved” versus “stable” patients for psycho-
metric/clinimetric analyses (Young et al., 2018, 2019; 
Young, Cleland, Michener, and Brown, 2010).

Data analysis

We categorized patients into two mutually exclusive groups 
at the 3-month follow-up based on their GROC scores. 
Those scoring from 22 to +2 were considered clinically 
“‘stable’” (minimal to no change), and those scoring +3 
to +7 were considered clinically “improved” (at least some-
what better). Our analysis focused on patients who were 
“‘stable’” and those who reported being ‘‘improved” at the 
3-month follow-up.

Test–retest reliability was examined for the NPRS, 
PRTEE, and TEFS using “stable” patients by comparing 
scores at the initial examination with those at the 
3-month follow-up. The intra-class correlation coeffi-
cient (ICC) was calculated and rated according to pro-
cedures described by Shrout and Fleiss (ICC2,1) (Shrout 

and Fleiss, 1979). Values <0.5 indicate poor reliability, 
while values between 0.50–0.75, 0.75–0.90, and >0.90 
moderate, good, and excellent agreement, respectively 
(Koo and Li, 2016).

Construct validity of the NPRS, PRTEE, and TEFS 
was examined by comparing the change in outcome 
scores for the “stable” and “improved” groups using 
separate, two-way analyses of variance for the 
repeated measures at baseline and reevaluation. We 
hypothesized that “stable” patients in each group 
would have NPRS, PRTEE, and TEFS intake values 
that did not change, whereas patients classified in 
the improved categories would demonstrate 
a significant change in their values. This would be 
represented by a significant group 0 time interac-
tion. Pearson’s correlation coefficient was also exam-
ined between all outcome measures.

Responsiveness, the ability of a measure to recog-
nize change when change has occurred, was assessed 
for the NPRS, PRTEE, and TEFS using the clinically 
“stable” and “improved” groups at the 3-month fol-
low-up point. Receiver operator characteristic (ROC) 
curves (Hanley and McNeil, 1982) were constructed 
by plotting sensitivity values (true-positive rate) on 
the y-axis and 1-specificity values (false-positive rate) 
on the x-axis for each level of change score. Separate 
ROC curves were constructed for the NPRS, PRTEE, 
and TEFS. The area under the curve (AUC) and the 
95% CI were obtained as a method for determining 
the ability of each measure to distinguish improved 
patients from stable patients in each category. An 
AUC of 0.50 indicates that the measure has no diag-
nostic accuracy beyond chance, whereas a value of 1 
suggests perfect accuracy (Hanley and McNeil, 1982). 
MCID, the smallest difference that patients perceive 
as beneficial, was calculated by identifying the point 
on the ROC curve nearest to the upper left-hand 
corner, which is considered to be the best cutoff 
score for distinguishing improved and stable 
patients.22 Sensitivity and specificity values for the 
selected cutoff scores were also calculated. MDC, the 
amount of change that must be observed before the 
change can be considered to have exceeded measure-
ment error, was calculated by determining the stan-
dard error of measurement (SEM) for the NPRS, 
PRTEE, and TEFS in the stable group (n = 23) from 
the ICC reliability analysis. The SEM was calculated 
using the formula SD/;n, where SD is the standard 
deviation of the change score values, and n = the 
sample size. The SEM was multiplied by 1.65 to 
determine the 90% CI (MDC90) and then multiplied 
by the ;2 to account for the errors taken with 
repeated measurements.
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Results

One hundred forty-three patients satisfied the inclusion 
and exclusion criteria, completed the study, and were 
included in the data analysis. Baseline characteristics are 
located in Table 1. The mean GROC score for all 
patients included in the analysis at the 3-month follow- 
up was +4.3 (SD + 2.6). The mean GROC score for the 
improved vs. stable groups was +5.3 (SD + 1.4) and +0.7 
(SD + 1.5), respectively. At the 3-month follow-up, 117 
(81.8%) patients were classified as improved, and 23 
(16.1%) remained stable. There was a significant 

difference (p < .001) in mean change scores between 
stable and improved patients for the NPRS, PRTEE, 
and TEFS at the 3-month follow-up (Table 2). 
Additionally, all three outcome measures exhibited 
strong construct validity (Pearson’s correlation coeffi-
cient ranging from 0.71 to 0.83, Table 3, Figure 2).

The test–retest (ICC2,1) values and MDC90 calculated 
from the stable patients are reported in Table 4. At the 
3-month follow-up, the NPRS (ICC2,1: 0.54, 95% CI 
0.17–0.78) had fair reliability, while the PRTEE (ICC2,1: 
0.62, 95% CI 0.21–0.86), and TEFS (ICC2,1: 0.71, 95% CI 

Table 1. Baseline characteristics.
N = 143 

Mean ± SD
Gender: male/female 71/72
Weight: kg 81.9 ± 14.5
Age 42.7 ± 10.5
Months with elbow pain 9.3 ± 15.5
Medication use F1w/week (%) 128 (90%)
Numeric Pain rating Scale (0–10) 5.0 ± 1.6
Patient-Rated Tennis Elbow Evaluation (0–100) 42.4 ± 13.6
Tennis Elbow Function Scale (0–40) 19.6 ± 6.6
Number of treatment visits 7.0 ± 1.7

kg = kilograms, SD = standard deviation

Table 2. Diverence between change scores from baseline to 3-month follow-up on self-report outcomes.
Improved 

GROC (+3 to +7) N = 117 
Mean (SD)

Stable 
GROC (g2 to +2) N = 23 

Mean (SD)
Mean Diverence 

(95% CI) P

NPRS 3.59 (1.5) 0.74 (1.4) 2.9 (2.2; 3.5) p<.001
PRTEE 30.47 (12.4) 7.9 (7.1) 22.6 (17.3; 27.9) p<.001
TEFS 14.38 (6.3) 3.5 (3.7) 10.9 (8.2; 13.6) p<.001

NPRS = numeric pain rating scale (0–10), PRTEE = patient-rated tennis elbow evaluation (total score: 0–100), TEFS = tennis elbow 
functional scale (0–40), GROC = global rating of change scale (g7 to +7), CI = confidence interval.

Table 3. Pearson’s correlation coeLcient (r).

Outcome Measure
PRTEE 

r (95% CI)
TEFS 

r (95% CI)
GROC 

r (95% CI)

NPRS 0.82 (0.76; 0.87) 
p <.001

0.71 (0.62; 0.79) 
p <.001

0.79 (0.72; 0.84) 
p <.001

PRTEE —– 0.83 (0.77; 0.88) 
p <.001

0.76 (0.68; 0.82) 
p <.001

TEFS —– —– 0.72 (0.63; 0.79) 
p <.001

NPRS = numeric pain rating scale, TEFS = tennis elbow functional scale, PRTEE = patient-rated tennis elbow 
evaluation (total score), GROC = global rating of change scale, CI = confidence interval.

Table 4. Reliability: 3-month follow-up.

Outcome Measure

ICC2, 1 
(95% CI) 

Stable 
(GROC g2 to +2) N = 23 MDC90

Numeric Pain Rating Scale 0.54 
0.17, 0.78

1.4

Patient-Rated Tennis Elbow Evaluation 0.62 
0.21; 0.86

9.7

Tennis Elbow Function Scale 0.71 
0.14; 0.90

5.7

ICC =  intraclass correlation coeLcient, CI = confidence interval. 
GROC = global rating of change.
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Table 5. Area under the curve: 3-month follow-up.

Outcome Measure

AUC 
95% CI 

Improved 
(GROC +3 to +7) N = 117

Numeric Pain Rating Scale 0.94 
0.89; 0.98

Patient-Rated Tennis Elbow Evaluation 0.96 
0.93; 0.99

Tennis Elbow Function Scale 0.95 
0.91; 0.98

AUC = area under the curve, CI = confidence interval. 
GROC = global rating of change.

Table 6. Meaningful clinically important diverence values.

Outcome Measure

MCID 
Sn; Sp 

Improved 
(GROC +3 to +7) N = 117

Numeric Pain Rating Scale 2.3 
0.74; 0.96

Patient-Rated Tennis Elbow. Evaluation 14.8 
0.93; 0.86

Tennis Elbow Function Scale 7.5 
0.85; 0.85

MCID = minimally clinically important diverence, Sn = sensitivity. 
Sp = specificity, GROC = global rating of change.

Figure 1. Receiver operating curves for all outcome measures. NPRS = numeric pain rating scale, TEFS = tennis elbow functional scale, 
PRTEE = patient-rated tennis elbow evaluation.
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0.14–0.90) exhibited moderate reliability at the 3-month 
follow-up. At 3-months, the MDC90 was 1.4, 9.7, and 5.7 
for the NPRS, PRTEE, and TEFS, respectively.

The NPRS, PRTEE, and TEFS all demonstrated 
excellent responsiveness (AUC range from 0.94 to 
0.96) and are reported in Table 5. The MCID threshold 
and the sensitivity/specificity associated with each cutoff 
score are also located in Table 6. At 3-months, the 
MCID was 2.3, 14.8, and 7.5 for the NPRS, PRTEE, 
and TEFS, respectively.

Discussion

To date, this is the first and largest study to comprehen-
sively examine the clinimetric properties of three differ-
ent PROMs in patients diagnosed with LET at 3-month 
follow-up. The NPRS, PRTEE, and TEFS exhibited 
acceptable reliability, strong construct validity, and 
excellent responsiveness in this patient population. See 
Tables 2–6 and Figures 1, 2.

The PRTEE is the primary outcome measure recom-
mended for patients with LET (Evans et al., 2019; 
Macdermid and Silbernagel, 2015). Prior analyses of 
the PRTEE have reported conflicting results in compar-
ison to the current study (Shafiee et al., 2022). The 
PRTEE exhibited only moderate reliability (ICC 0.62) 
in this cohort of patients with LET. In a recent high- 
quality meta-analysis, Shafiee and MacDermid (Shafiee 
et al., 2022) pooled data from seven studies on chronic 
LET and found excellent test–retest reliability (ICC 
0.97). This is a considerable difference compared to 
our study; however, our data included patients with an 

average of 9.3 months symptom duration. Furthermore, 
we examined patients who remained “stable” at the 
“3-month” follow-up, and our data is derived from the 
strict analysis of the English version, using absolute 
agreement between test–retest measures. It should also 
be noted that the average follow-up time frame was 
shorter (30 min) (Kaux et al., 2016; Leung, Yen, and 
Tse, 2004), 2 h (Altan, Ercan, and Konur, 2010), 4 weeks 
(Chung and Wiley, 2010), or unknown (Nilsson, Baigi, 
Marklund, and Månsson, 2008) in previous published 
studies, and only one of the seven studies identified the 
reliability cohort as being “stable” using a GROC 
(Chung and Wiley, 2010). It has been recommended 
that 1–2-week follow-up time frames are most appro-
priate for test–retest reliability (Streiner, Norman, and 
Cairney, 2014). The current analysis did not include 
a 1–4-week clinimetric analysis; however, in conditions 
like LET, longer retest time frames may be more appro-
priate, in order to evade recall bias (Shafiee et al., 2022). 
Further, time to full recovery for tendinopathy has been 
reported to be 3–6 months (Khan, Cook, Taunton, and 
Bonar, 2000) and can be much longer. Therefore, the 
current authors suggest addressing a longer-term retest 
follow-up in tendinopathy, in order to capture a more 
realistic combination of clinical and histological change.

In the current study, the MDC of the PRTEE was 
9.7 points. Valuable pooled data from Shafiee and 
Macdermid (Shafiee et al., 2022) suggest that the esti-
mated MDC for chronic LET is 6.5 (ranging from 0.58 
to 11.0) (Shafiee et al., 2022). Considering our relia-
bility was only moderate, with a longer follow-up, and 
a larger test–retest SD (±20.1) in the stable patients (n  

Pearson's r= 0.83 (0.77; 0.88), 
P<0.001

Figure 2. Scatter plot: 3-month change scores: PRTEE and TEFS. PRTEE = patient-rated tennis elbow evaluation (0–100), TEFS = tennis 
elbow function scale (0–40). Pearson’s r = 0.83 (0.77; 0.88).
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= 23), our results may be comparable to those of 
shorter-term reliability outcomes noted. Using the 
ROC curve based on the change scores of improved 
patients (GROC +3 to +7; n = 117), the MCID of the 
PRTEE was a 14.8-point change in the current study. 
Again, this finding is somewhat inconsistent in com-
parison to prior studies on the PRTEE. For example, 
only two prior studies used anchor-based analyses 
(GROC) and ROC curves, reporting MCID values of 
8 points (Cacchio et al., 2012) and 7 points (GROC = a 
little better) to 11 points (GROC = much better) 
(Poltawski and Watson, 2011). A subgroup analysis 
also revealed an MCID of 21 points in patients with 
baseline PRTEE scores greater than 40 (Poltawski and 
Watson, 2011). The average baseline scores in the 
current study for the “improved” vs “not improved” 
groups were 43.1 (±13.1) and 39.1 (±15.5), respec-
tively. This higher baseline score seems to be in-line 
with our higher threshold for the MCID (14.8 points) 
(Poltawski and Watson, 2011). Unfortunately, the two 
aforementioned anchor-based studies had much smal-
ler sample sizes [n = 49 (Cacchio et al., 2012), n = 57 
(Poltawski and Watson, 2011)] than the current study 
(n = 117). Additionally, the sample size was not 
reported in the subgroup analysis on PRTEE baseline 
scores >40 (Poltawski and Watson, 2011). Overall, the 
MCID found in the current study (14.8 points) 
encompasses the best anchor-based ROC combination 
of sensitivity/specificity in patients, ranging from 
“somewhat better” to “a very great deal better,” and 
lies strategically between the 7 and 21 point estimates 
previously reported (Cacchio et al., 2012; Poltawski 
and Watson, 2011). Finally, our estimation of the 
MCID in patients who report improvement in a time 
frame (3-months) that supports a more realistic range 
for clinical/histological improvement of tendinopathy, 
seems to be of paramount importance. Future studies 
should consider even longer follow-up time frames 
with the addition of diagnostic ultrasound imaging 
for assessing tendon health.

The TEFS or NPRS are not currently recommended 
as one of the preferred PROMs for patients with LET 
(Evans et al., 2019; Macdermid and Silbernagel, 2015). 
This argument can be supported, with the TEFS having 
only a single study from 1999 reporting its most funda-
mental clinimetric properties (Lowe, 1999), and the 
NPRS without clinimetric analyses as a stand-alone or 
adjunct “self-report” outcome in patients with LET 
(Evans et al., 2019; Macdermid and Silbernagel, 2015). 
To date, the current study is the first to perform thor-
ough clinimetric analyses of both the TEFS, and the 
NPRS in a large cohort of patients with LET. Based on 
our results, the TEFS and NPRS demonstrated moderate 

reliability and excellent anchor-based responsiveness in 
this patient population (Tables 4–5). The TEFS and 
NPRS also demonstrated strong construct validity with 
the other primary and secondary self-report outcomes 
(PRTEE, GROC) used in this study (Table 3, Figure 2).

The current analysis does not come without limita-
tions. First, we did not provide any subgroup analyses, 
including age, gender, or baseline scoring. Second, clin-
icians and researchers should interpret the moderate 
reliability found in all three PROMs with caution, sec-
ondary to wider confidence intervals. Third, the results 
of this analysis are short term in nature, not expanding 
beyond 3-month follow-up. Future research should 
address the above limitations, and any innovative 
assessment tools used for patients with LET.

Conclusion

This study examined the clinimetric properties of three 
PROMs in a large sample of patients treated for LET. 
The NPRS, PRTEE, and TEFS all exhibited moderate 
reliability and strong construct validity at the 3-month 
follow-up. Additionally, the NPRS, PRTEE, and TEFS 
exhibited a high level of responsiveness over time. At the 
3-month follow-up, clinicians and researchers should 
expect a 2.3-point change on the NPRS, a 14.8-point 
change on the PRTEE, and a 7.5-point change on the 
TEFS to be considered clinically meaningful after 
4 weeks of intervention. The NPRS, PRTEE, and TEFS 
seem to be well suited as self-reported outcome mea-
sures for patients with LET. Future trials and clinimetric 
analyses of LET should incorporate a 3- to 6-month 
follow-up, including diagnostic ultrasound of the heal-
ing tendon, to further enhance the validity of our self- 
report and clinical outcomes.
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