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Abstract

Background: This study aimed to characterize movement-evoked pain during tendon loading 

and stretching tasks in individuals with Achilles tendinopathy, and to examine the association 

between movement-evoked pain with the Achilles tendinopathy type (insertional and midportion), 

biomechanical, and psychological variables.

Methods: In this laboratory-based, cross-sectional study, 37 individuals with chronic Achilles 

tendinopathy participated. Movement-evoked pain intensity (Numeric Rating Scale: 0 to 10) and 

sagittal-plane ankle biomechanics were collected simultaneously during standing, fast walking, 

single-leg heel raises, and weight-bearing calf stretch. Description of symptoms, including 

location of Achilles tendon pain and duration of tendon morning stiffness, as well as pain-related 
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psychological measures, including the Tampa Scale of Kinesiophobia were collected. Linear 

mixed effects models were built around two paradigms of movement-evoked pain (tendon loading 

and stretching tasks) with each model anchored with pain at rest.

Findings: Movement-evoked pain intensity increased as task demand increased in both models. 

Lower peak dorsiflexion with walking (β=−0.187, 95% CI: −0.305, −0.069), higher fear of 

movement (β=0.082, 95% CI: 0.018, 0.145), and longer duration of tendon morning stiffness 

(β=0.183, 95% CI: 0.07, 0.296) were associated with greater pain across tendon loading tasks 

(R2=0.47). Lower peak dorsiflexion with walking (β=−0.27, 95% CI: −0.41, −0.14), higher 

dorsiflexion with the calf stretch (β=0.095, 95% CI: 0.02, 0.16), and insertional Achilles 

tendinopathy (β=−0.93, 95% CI: −1.65, −0.21) were associated with higher pain across tendon 

stretching tasks (R2=0.53).

Interpretation: In addition to exercise, the ideal management of Achilles tendinopathy may 

require adjunct treatments to address the multifactorial aspects of movement-evoked pain.
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1. Introduction

Clinicians often assess movement-evoked pain (MeP) to quantify the impact of pain on 

function and disability. Unlike spontaneous or resting pain, MeP is acutely provoked by a 

specified movement task (Corbett et al., 2019). MeP is generally more severe than resting 

pain (Fullwood et al., 2021), which limits daily activities (Sluka et al., 2018) and exercise 

participation (Leemans et al., 2022). Despite this, most pain questionnaires are specific to 

pain at rest or depend on recall bias to capture the average or maximum pain levels over a 

period of time, regardless of activity (Corbett et al., 2019). Further, MeP often has multiple 

measures to capture the temporal aspect of pain changing with movement tasks. These 

factors have contributed to MeP being an understudied area and warranting further research 

(Fullwood et al., 2021).

Achilles tendinopathy (AT) is characterized by minimal to no Achilles tendon pain at rest 

and MeP with tendon loading tasks (de Vos et al., 2021). Tendon loading exercises and 

stretching tasks are commonly used for clinical assessments and interventions for AT. The 

optimal starting point when introducing a progressive tendon loading program may depend 

on the specific subtype of AT present. Progressive tendon loading exercise, considered 

the standard of care for midportion AT, is frequently performed into end range ankle 

dorsiflexion (Beyer et al., 2015; de Vos et al., 2021; Rompe et al., 2008, Silbernagel et 

al., 2007; Stevens and Tan, 2014). In contrast, tendon loading exercise for insertional AT 

is often conducted in a neutral ankle position, at least at the initiation of care, to minimize 

the compression of tissues in the insertional region against the posterosuperior aspect of the 

calcaneus (Chimenti et al., 2017; de Vos et al., 2021; Jonsson et al., 2008). While these 

different treatment approaches have emerged to manage MeP, little is known about the 

influence of AT type or other contributing factors to MeP.
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In addition to AT type, there are a multitude of factors that can contribute to the development 

and persistence of AT pain (Franceschi et al., 2014; Magnan et al., 2014). Altered foot 

and ankle biomechanics, such excessive pronation and eversion, are associated with AT 

and could aggravate MeP (Chimenti et al., 2016; Dowling et al., 2015; Ogbonmwan et al., 

2018; van Der Vlist et al., 2019). However, most research has been exclusive to runners, 

and little remains known about biomechanics during lower-level activities. Also, pain-related 

psychological factors, such as fear of movement, are common in individuals with AT and 

may influence MeP (Chimenti et al., 2021, 2020; Hasani et al., 2021; Sancho et al., 2019; 

Vallance et al., 2021). Therefore, to better understand MeP as a defining symptom of 

AT, further research is needed to examine the relative influences of biomechanical and 

psychological factors on MeP.

The first purpose of this study was to characterize MeP during tendon loading and stretching 

tasks, relative to pain at rest, in individuals with chronic AT. We hypothesized that pain 

intensity would be more severe with increasingly demanding tasks for both the tendon 

loading and stretching progression. The second purpose was to examine the association 

of MeP with the type of AT, biomechanical, and pain-related psychological variables. We 

hypothesized that participants with insertional AT would report a similar level of MeP 

during tendon loading activities (fast walking, heel raises) and more severe MeP during 

tendon stretching (standing, calf stretch). We further hypothesized that lower peak ankle 

dorsiflexion, lower ankle power, and higher fear of movement would be associated with 

higher MeP.

2. Methods

2.1 Design

This is a secondary sub-group analysis from a larger randomized controlled trial, 

Tendinopathy Education on the Achilles (TEAch) (Chimenti et al., 2023). The study was 

approved by the University of Iowa Institutional Review Board and prospectively registered 

at Clinicaltrials.gov (NCT04059146) and Open Science Framework (https://osf.io, JF2XU). 

All participants provided informed consent prior to participating and data were securely 

stored in an electronic data management system (REDCap).

2.2 Participants and setting

From September 2019 to December 2020, individuals with chronic AT were recruited 

via emails to the university community, databases of participants who had previously 

participated in research, referrals from the Department of Orthopaedics and Rehabilitation, 

and review of medical records. Baseline data were collected during a single two-hour visit 

to a hospital-based laboratory. Due to COVID-19, in-person human research was put on hold 

from March 17th, 2020, to July 16th, 2020. Also, from November 18th, 2020 to December 

14th, 2020, in-person research was completed in a laboratory without a 3D motion capture 

system due to suspension of research within hospital-based settings. The inclusion criteria 

were a diagnosis of AT, defined as MeP ≥3/10 that was localized to the Achilles tendon 

insertion or midportion. A clinical exam supplemented by ultrasound imaging was used to 

rule out common differential diagnoses, including paratenonitis, tendon rupture, posterior 
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ankle impingement, isolated bursitis, sural nerve injury, or lumbar radiculopathy. Only 

participants who completed 3D motion measurements at baseline (n = 37) were included in 

the current analysis. Reasons for exclusion from participation and the analysis are listed in 

Figure 1.

2.2 Demographics

Demographic measures, including sex, age, body mass index (BMI), and AT type 

(insertional or midportion) were collected at baseline. Participants were asked to quantify 

the duration of Achilles tendon morning stiffness (from 0 minutes to >100 minutes in 

10-minute blocks) after getting up at the beginning of the day.

2.3 Pain

Participants rated their pain at rest and during several activities (MeP) using an 11-point 

verbal numeric rating scale (NRS) where 0 indicates “no pain” and 10 represents “the worst 

pain imaginable” (Kahl & Cleland, 2005). Participants rated their Achilles tendon pain on 

their most symptomatic leg. The task progression included: resting in a seated position 

with ankle in a neutral position; standing with equal weight on both feet; fast walking; 

single-leg heel raise endurance test; and standing calf stretch. Individuals were asked to rate 

the intensity of pain immediately after each task.

2.4 Sagittal-plane Biomechanics

Kinematics were captured using a 12-camera system (Vicon Motion Systems of Centennial, 

CO and Los Angeles, CA) with 57 reflective markers, as described (Post et al., 2020; Wilken 

et al., 2012), and ground reaction forces were collected using 3 force plates (Advanced 

Mechanical Technology, Inc, Watertown, MA). For standing, individuals stood with equal 

weight distribution for 5 minutes during calibration. Then, they were asked to walk at a 

fast, standardized pace (Froude 4) (Esposito et al., 2014) across a level surface. Peak ankle 

dorsiflexion, peak knee extension, and peak hip extension were identified during the end of 

the stance phase. A minimum of three gait cycles were used to create a representative trial. 

Peak ankle power was calculated using inverse dynamics as the product of the net ankle 

moment and ankle angular velocity. Finally, peak ankle dorsiflexion angle was assessed 

during a standing lunge with the knee bent and fully extended. Each position was held for 

3-5 seconds (Figure 2).

2.5 Pain-related psychological questionnaires

Pain-related psychological questionnaires were completed immediately following the tendon 

loading and stretching tasks. Participants were instructed to think about any pain or 

discomfort that they had in the Achilles tendon during walking and heel raises while 

completing the Tampa Scale of Kinesiophobia (TSK-17) (Vlaeyen et al., 1995) and the Pain 

Catastrophizing Scale (PCS-13) (Sullivan et al., 1995).

2.6 Data Analyses

Two separate hierarchical linear mixed effects models were constructed. The first modeled 

pain intensity as a function of three levels of tendon loading tasks, i.e., resting, fast walking, 
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and heel raises. The second modeled pain intensity as a function of tendon stretching tasks, 

i.e., resting, standing, and calf stretch. The two models were constructed and tested using 

the same methodology, with the only difference being the tasks included as independent 

variables. Models were developed to characterize MeP during varying intensities of tendon 

loading and stretching tasks, relative to pain at rest. Demographic, biomechanical, and 

psychological variables were then tested for association with pain intensity in the two 

models. As a quantitative variable for tendon loading, resting was assigned a value of 0, 

fast walking was assigned a value of 1, and heel raises a value of 2. For tendon stretching, 

resting was assigned a value of 0, standing a value of 1, and calf stretch a value of 2. It 

was tested with both linear and quadratic fits to ensure an appropriate assignment of discrete 

values. Our assessment confirmed the best fit was assigning task as a quantitative variable 

determined by partial F-tests. To test whether random effects significantly improved model 

fit, we considered both random intercept and combined random intercept and slope.

Modified univariate analyses, stepwise selection, and model validation was performed for 

both models. To determine which covariates to add to the initial models, we performed 

univariate tests for associations between MeP and demographic, biomechanical, and 

psychological variables.

Demographic, biomechanical, psychological, and functional variables that demonstrated 

a univariate p-value of < 0.3 were advanced to the next stage of model building and 

then included in stepwise selection for each model. Variables were tested for final model 

inclusion in ascending order starting with the lowest p-value from the univariate analyses. 

Best fit models were determined by the inclusion of variables achieving a p-value of < 0.05 

when included during stepwise selection as well as the overall model demonstrating the 

lowest Akaike Information Criterion (AIC).

Both models were validated using Q-Q plots, residual plots, and histograms of the Pearson 

residuals to test for the normality of residuals and model fit. The plots demonstrated normal 

residual distribution and valid model fit for both models. Statistical analyses were performed 

using R 3.6.3 (R Core Team 2020) and the lme4 package (Bates et al., 2015).

3. Results

Demographic and clinical characteristics are shown in Table 1. Key variables associated with 

pain intensity in each model are summarized in Figure 3.

3.1 Tendon loading pain model

The best fit tendon loading pain model included the peak ankle dorsiflexion during walking, 

TSK-17 score, and duration of tendon morning stiffness, in addition to the term for task 

(rest, walking, heel raises) (Table 2). The fixed effects of the model accounted for 47% of 

the variance in pain intensity reported throughout the three tasks. Using a partial F-test, 

the inclusion of random slopes was not significant, and therefore, only random intercepts 

were utilized in the model. There was no group effect or interaction between insertional 

and midportion AT (Group: β=−0.76, P=0.34; Interaction: β=0.17, P=0.61) (Figure 4, 

Supplementary File A) and no association between peak ankle power and tendon loading 
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tasks (β=−0.158, P=0.52). The model predicted a 1.7-point increase in pain intensity with 

walking from resting pain level and a 3.4-point increase in pain intensity with heel raises 

from resting pain level (Figure 5). Peak ankle dorsiflexion during walking had the strongest 

association with changes in pain intensity across tasks, suggesting that a 10° lower peak 

ankle dorsiflexion angle was associated with a 1.9-point greater pain intensity across loading 

tasks. Similarly, a 12-point higher score in the TSK-17 or a duration of 50 minutes of 

tendon morning stiffness were associated with a 1-point increase in pain intensity. Detailed 

results for this model and for the modified univariate analysis are listed in Table 2 and 

Supplementary File B.

3.2 Tendon stretching pain model

The best fit tendon stretching model included AT type, peak ankle dorsiflexion angle 

during walking, and peak calf stretch angle, in addition to the term for task (rest, standing, 

calf stretch) (Table 3). The inclusion of the quadratic term with task as a quantitative 

variable provided the best fit determined by partial F-tests. The fixed effects of the model 

accounted for 53% of the variance in pain intensity throughout the three tasks. The best 

fit for random effects included terms for both random intercepts and random slopes. There 

was a significant group effect for the type of AT (β=−0.93, P=0.01), but no interaction 

between AT type and tendon stretching tasks (X2=0.28, P=0.86) (Figure 4, Supplementary 

File C). The model predicted a 0.8-point increase in pain intensity during standing from 

resting pain level as well as a 2.8-point increase in pain intensity with calf stretch from 

resting pain level (Figure 5). Peak ankle dorsiflexion angle during walking demonstrated 

the strongest association with pain intensity across tasks, suggesting that 10 degrees less 

peak ankle dorsiflexion angle was associated with 2.7-points greater tendon stretching pain. 

Also, a 10° greater ankle dorsiflexion stretch ROM was associated with a 1-point higher 

pain intensity across tasks. Insertional AT was associated with a nearly 1-point higher pain 

throughout tasks relative to midportion AT. Detailed results for this model and for the 

modified univariate analysis are listed in Table 3 and Supplementary File D.

4. Discussion

Our findings demonstrate that MeP has a multifactorial presentation in individuals with 

chronic AT, where type of AT, biomechanical, and psychological measures were associated 

with the intensity of MeP. As hypothesized, MeP increased by a clinically meaningful 

amount with more demanding tasks (Salaffi et al., 2004), including activities commonly 

included in home exercise programs for AT. Also as hypothesized, AT type was associated 

with MeP intensity, as participants with insertional AT reported more severe MeP during 

tendon stretching tasks compared to those with midportion AT. Yet there were similar levels 

of MeP during tendon loading. Our hypotheses on the contribution of lower extremity 

biomechanics were partially supported with peak ankle dorsiflexion angle, but not ankle 

power. Our hypotheses on the contribution of fear of movement were also partially 

supported with fear of movement associated with MeP during tendon loading tasks and 

not during stretching tasks.
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4.1 Sagittal-plane Biomechanics

The current study builds a more nuanced discussion on the influence of sagittal-plane 

ankle biomechanics on MeP in individuals with AT. Individuals with greater peak ankle 

dorsiflexion during walking reported lower MeP throughout both tendon loading and 

stretching tasks. In contrast, individuals with greater peak ankle dorsiflexion during the calf 

stretch reported higher MeP during tendon stretching tasks. We speculate that lower MeP 

during functional tasks contributes to greater use of mid-range ankle dorsiflexion (5° to 15°), 

while stretching into end-range dorsiflexion (>20°) aggravates MeP in this population. This 

difference between the impact of mid-range vs. end-range dorsiflexion on MeP aligns with 

previous research, where greater end-range dorsiflexion during stair ascent was associated 

with higher pain intensity during this task (Chimenti et al., 2016).

Overall participants reported an increase in MeP as the task intensity increased. In contrast, 

Sancho et al. (2019) reported no association between Achilles tendon forces and pain across 

12 rehabilitation exercises in male runners with AT. The seemingly different findings may 

be due to the current study: 1) examining the change rather than a single pain rating, 2) 

selecting a few tasks that drastically increased in intensity from complete rest to a single 

leg calf endurance test rather than a continuum of 12 tendon-loading tasks, and 3) a patient 

population representing a more general population rather than focused on male runners. 

Consistent with the study by Sancho et al., we found no association between the magnitude 

of force, i.e. peak ankle power, and pain. Together, both studies support the idea that the 

level of force alone does not determine the intensity of MeP, which has multiple contributing 

factors.

4.2 Insertional vs. Midportion AT

Little is known about differences in MeP between those with insertional or midportion 

AT beyond the location of pain within the tendon. We found greater MeP throughout 

stretching tasks in participants with insertional AT (main effect of 0.9-points). Of note, no 

interaction was present between AT type and task in the tendon stretching model which 

suggests that although individuals with insertional AT had more severe pain than individuals 

with midportion AT, both groups demonstrated equal increases in pain with calf stretching. 

This finding may partially explain the efficacy of heel lifts to relieve midportion AT pain 

(Rabusin et al., 2021). There was also variability in MeP across AT types, indicating that 

some individuals found stretching to relieve pain while others found stretching to increase 

pain. These findings support the clinical rationale of initially avoiding the combination of 

tendon loading and stretching tasks as one strategy to minimize MeP during a progressive 

tendon loading exercise program. Moreover, this strategy may be helpful for not only 

individuals with insertional AT but also for some individuals with midportion AT as well.

4.3 Pain-related psychological factors

In general, higher MeP is associated with elevated fear of movement and pain 

catastrophizing in individuals with musculoskeletal pain (Leemans et al., 2022). In the 

current study we found the association between MeP and elevated fear of movement to be 

specific to dynamic activities with the tendon loading MeP model rather than static tasks. 

The average score of the TSK-17 was at the 37-point threshold for high fear of movement 
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(Vlaeyen et al., 1995), while the average score for the PCS-13 was well below the 30-point 

threshold for elevated pain catastrophizing (Sullivan et al., 1995). This may explain the lack 

of association between pain catastrophizing and MeP in the current study. In addition, both 

insertional and midportion AT subgroups included a mix of individuals with elevated pain-

related psychological factors and individuals without elevated pain-related psychological 

factors. Therefore, a clinical classification model that identifies a psychosocial-driven 

subtype, as described by Hanlon et al. (2021) may inform care beyond subtyping based 

on location of AT pain. Exercise and pain education have been shown to reduce pain-related 

psychological symptoms for adults with chronic musculoskeletal pain (Watson et al., 2019) 

and with AT pain (Chimenti et al., 2023). Further work is needed to understand how to 

best target interventions to address key factors contributing to an individual’s specific pain 

experience.

4.4 Strengths and Limitations

The current study is novel as it proposes several factors that may contribute to MeP, a 

primary symptom of AT and an emerging area of research within pain science (Fullwood et 

al., 2021). Also, this is the first study to examine the associations between biomechanical 

measures during walking and MeP in chronic AT. Yet, as a secondary analysis, no formal 

power calculations were performed to ensure adequate sample size for the proposed 

analysis. The sample size was limited by the number of participants who completed 

3D motion analysis in person. We attempted to maximize the available sample size by 

accounting for task as a quantitative variable to minimize the number of terms in our 

models. Future studies with a larger sample size may be powered to detect other contributing 

factors to MeP.

A strength of the study is the generalizability of the findings to the general population 

as opposed to narrowly focusing on athletes. However, a resulting limitation is that pain 

intensity was measured during the relatively less demanding tendon loading tasks of heel 

raises and fast walking, as opposed to hopping and running. Nine of the included 37 

participants could not perform single leg hopping at baseline; thus, it was not included in 

the statistical models due to the high rate of missing data. Additional research is needed 

to determine the effects of frontal and transverse plane motions during walking as well as 

ankle biomechanics during demanding tendon loading activities on MeP. This could provide 

evidence to guide decisions on using adjunct treatment, such as orthotics or bracing, to 

modulate tendon loading and pain in Achilles tendinopathy.

5. Conclusions

The present findings suggest that MeP is multifactorial in individuals with AT and seems 

to be associated with AT type, ankle biomechanics, and psychological measures. While 

individuals with insertional AT experienced more intense MeP with stretching compared to 

individuals with midportion AT, both insertional and midportion AT reported an increase in 

MeP intensity with tendon loading and stretching activities compared to rest. Greater use 

of mid-range ankle dorsiflexion during walking was associated with less severe MeP with 

both tendon loading and stretching tasks, indicating that limited functional use of ankle 
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dorsiflexion angle is associated with more severe AT pain. For tendon loading activities, 

greater fear of movement is associated with greater MeP. Together these findings highlight 

factors that may aggravate MeP and should be considered when managing patients with 

Achilles tendinopathy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Limited use of ankle dorsiflexion is associated with more severe pain in 

Achilles tendinopathy.

• No association was found between movement-evoked pain and ankle power 

during fast walking.

• Achilles tendinopathy type seems to influence movement-evoked pain and 

ankle biomechanics.
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Figure 1: 
Flowchart diagram indicating the number of individuals screened for eligibility, the number 

of participants consented, and the number of individuals included for analysis. The reasons 

for exclusion at each stage are provided, as detailed in a previous manuscript (Chimenti et al, 

2023)
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Figure 2: 
Activities performed during biomechanical analysis. A) Walking; B) Single leg heel raise; 

C) Calf stretch: knee straight; D) Calf stretch: knee bent
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Figure 3: 
Variables significantly associated with pain intensity in the best fit tendon loading and 

tendon stretching pain models.
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Figure 4: 
Means (with standard errors) of reported pain by individuals with insertional vs midportion 

AT during rest, walking, and heel raises (tendon loading pain model, left), and during rest, 

standing, and calf stretch (tendon stretching pain model, right).
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Figure 5: 
Spaghetti plot of pain intensities for all 37 participants (light colors) along with the means 

and standard errors (dark colors) for the tendon loading pain model (left) and the tendon 

stretching pain model (right).
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Table 1.

Characteristics of participants stratified by Achilles Tendinopathy (AT) type.

Variables
All

participants
(n = 37)

Insertional
AT (n = 22)

Midportion
AT (n = 15)

95
%
CI

Demographics

Sex female, n (%) 20 (54) 12 (54.5) 8 (53.3) -

Body Mass Index (kg/m2), mean ± SD 28.9 ± 6.7 30.5 ± 7.2 26.4 ± 5.3 −8.2, 0.1

Age (years), mean ± SD 44.1 ± 15.1 46.5 ± 15.7 40.5 ± 13.9 −15.9, 4.0

Tendon morning stiffness (1 unit = 10 minutes), mean ± SD 3.7 ± 2.9 3.6 ± 2.8 3.7 ± 3.2 −2, 2.2

Pain (Numeric Rating Scale, 0-10), mean ± SD

Pain at rest 1.1 ± 1.4 1.4 ± 1.7 0.7 ± 0.7 −1.6, 0.1

Pain with fast walking 3.3 ± 1.9 3.3 ± 2.0 3.2 ±1.8 −1.4, 1.2

Pain with heel raises 4.5 ± 1.8 4.7 ± 1.8 4.3 ±1.9 −1.7, 0.9

Pain with standing 1.9 ± 1.7 2.3 ± 1.9 1.3 ±1.19 −2, 0

Pain with calf stretch 3.9 ± 2.5 4.2 ± 2.5 3.4 ± 2.5 −2.4, 0.9

Biomechanics

Peak ankle dorsiflexion angle when walking (°) 11.4 ± 2.8 11.6 ± 2.8 11.0 ± 2.8 −2.5, 1.3

Peak knee extension angle when walking (°) −1.0 ± 6.4 −0.3 ± 7.9 −2.2 ± 3.3 −5.8, 1.9

Peak hip extension angle when walking (°) −12.1 ± 8.7 −11.5 ± 10.1 −12.9 ± 6.2 −6.8, 4.1

Peak ankle power (J/s) 3.1 ± 0.9 3.0 ± 0.9 3.2 ± 0.9 −0.4, 0.9

Peak ankle dorsiflexion angle with calf stretch: knee bent (°) 32.3 ± 5.1 32.6 ± 5.5 32.0 ± 4.6 −4, 2.8

Peak ankle dorsiflexion angle with calf stretch: knee straight (°) 28.7 ± 5.0 28.7 ± 4.9 28.8 ± 5.3 −3.4, 3.7

Psychosocial measures, mean ± SD

Tampa Scale of Kinesiophobia-17 36.5 ± 5.2 37.1 ± 4.9 35.7 ± 5.7 −5.1, 2.3

Pain Catastrophizing Scale-13 9.6 ± 6.4 10.1 ± 6.3 8.8 ± 6.7 −5.8, 3.2
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Table 2.

Detailed output for the best-fit tendon loading model, including beta coefficients and 95% confidence 

intervals, t-values, and P values for each variable.

Variable β β Cl t-value P value

Intercept −0.267 −4.84, 0.881 −0.191 < 0.001

Peak ankle dorsiflexion angle when walking −0.187 −0.305, −0.069 −3.18 0.003

Tampa Scale of Kinesiophobia-17 0.082 0.018, 0.145 2.60 0.013

Duration of tendon morning stiffness 0.183 0.07, 0.296 3.26 0.002

Loading tasks 1.714 1.39, 2.04 10.58 < 0.001
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Table 3.

Detailed output for the best-fit tendon loading model, including beta coefficients and 95% confidence 

intervals, t-values, and p-values for each variable.

Variable β β Cl t-
value

P
value

Intercept 5.27 1.0, 9.53 2.49 0.017

Type of Achilles Tendinopathy −0.93 −1.65, −0.21 −2.6 0.013

Peak ankle dorsiflexion angle when walking −0.27 −0.41, −0.14 −4.23 <0.001

Peak ankle dorsiflexion angle with calf stretch: knee bent 0.095 0.02, 0.16 2.67 0.011

Stretching tasks 0.174 −0.79, 1.15 0.36 0.72

(Stretching tasks)2 0.604 0.146, 1.063 2.65 0.012
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