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1 Description of Sample - Spearman Correlations of Initial Screen-
ing Measures

To describe the sample before the treatment, Spearman correlations (two-tailed) were performed on the
data from the Initial Screening with a sample size of N = 17 participants. In the text we summarize the
most important significant correlations related to the tinnitus and neck pain, as measured by the Tinnitus
Quotient [TQ; Goebel and Hiller (1998); Hallam (1996)], the Tinnitus Functional Index [TFI; Brüggemann
et al. (2017); Meikle et al. (2012)] and the Neck Bournemouth Questionnaire [NBQ; Soklic, Peterson, and
B Kim Humphreys (2012); Bolton and B. K. Humphreys (2002)]. Correlation scores with all other Initial
Screening measures, including their sub-scores can be found below in Figure S1.

The TQ and the TFI showed a very strong correlation (r = .933, p < .001), indicating that participants’
subjective experience of tinnitus was consistent across both measures. Participants who reported a worse
experience of tinnitus also report stronger neck complaints, rs ≥ .644, ps ≤ .007. Additionally, higher tinnitus
scores were associated with lower interoceptive awareness (MAIA, Mehling et al. 2012), rs ≤ -.502, ps ≤ .048.

Further, higher tinnitus scores could be associated with lower physical and psychological health, and worse
environmental conditions (rs ≤ -.642, ps ≤ .006) as captured with the short form of the WHO questionnaire
(WHO-Bref, Skevington, Lotfy, and O’Connell 2004).

Regarding self-rated Big-Five personality traits (Rammstedt et al. 2018), higher tinnitus scores were correlated
with higher neuroticism (rs ≥ .616, ps ≤ .011), and the TQ (and not the TFI) showed a strong correlation
with higher autistic traits (r = .523, p = .031, and r = .400, p = .125, respectively), measured by the Autism
Quotient [AQ; Baron-Cohen et al. (2001)].
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Figure S 1: Spearman correlation (two-tailed) results of the Initial Screening (captured before the intervention)
measures: Tinnitus Questionnaire [TQ; Goebel and Hiller (1998); Hallam (1996)], Tinnitus-Functional-Index
[TFI; Brüggemann et al. (2017); Meikle et al. (2012)], Neck Bournemouth Questionnaire [NBQ; Soklic, Peterson,
and B Kim Humphreys (2012); Bolton and B. K. Humphreys (2002)], how strongly head movements modulate
(HMM) the tinnitus (our own measure), the short WHO-health questionnaire [WHO; Skevington, Lotfy,
and O’Connell (2004)], the Multidimensional Assessment of Interoceptive Awareness (MAIA) Questionnaire
(Mehling et al. 2012), the Autism Quotient [AQ; Baron-Cohen et al. (2001)], and Big-Five Personality Traits
(Rammstedt et al. 2018). Asterisks mark significant correlations, i.e. *** p < .001, ** p < .01, * p < .05,
and a circle marks trends with p < .1.
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2 Post-Treatment Questionnaire
Partipants’ responses to the final questions at the End-Screening are depicted in Figure S2.

Figure S 2: Final responses from 14 participants (PAlias) were collected between July 16th and August 3rd,
2023 for the Wednesday group, and between September 4th and September 17th 2034 for the Monday group.
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3 Details of The Linear Mixed Model Analyses
We employed the lmer() function derived from the lme4 package (Bates et al. 2015) to conduct our analyses.
For each of the ensuing analyses, we present both the model specifications, the summary() output. Models
were compared via analysis of variances (ANOAVS). Additionally, we provide graphical representations
encompassing residual plots, residual histograms, and normal quantile-quantile plots.

3.1 Tinnitus Functional Index (TFI) over Time
Figure S3 shows the TFI measures over time for all 17 participants. To analyse the data, we compared two
models, i.e., TFI.Time and TFI.NoTime, that are defined below via an ANVOVA. All outputs see below.

Figure S 3: Linear Fits (M and 95-%-CI represented by black line and grey area, respectively) are shown for
the weekly captured Tinnitus Functional Index (TFI) as a function of time (Day Count from Intervention
Start) for a total of N = 17 participants (PAlias), with individual data points coded by color and shape.
Participants exhibit varying intercepts and slopes.

3.1.1 Model Definition 1 (TFI.Time)

TFI.Time includes time measured as the number of days from the start of the intervention (DayFromStart)
as a predictor with correlated random intercepts and random slopes for the participants (PAlias) i.e.
dfTFI <- df %>% select(PAlias, DayFromStart, TFIScore)

TFI.Time = lmer(TFIScore ~ DayFromStart+ (1+DayFromStart|PAlias),
data = dfTFI, REML = FALSE, lmerControl(optimizer = 'bobyqa'))

This model can be sumariezd by:
summary(TFI.Time)
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## Linear mixed model fit by maximum likelihood ['lmerMod']
## Formula: TFIScore ~ DayFromStart + (1 + DayFromStart | PAlias)
## Data: dfTFI
## Control: lmerControl(optimizer = "bobyqa")
##
## AIC BIC logLik deviance df.resid
## 1239.2 1257.8 -613.6 1227.2 159
##
## Scaled residuals:
## Min 1Q Median 3Q Max
## -3.4634 -0.4255 -0.0975 0.4699 3.1285
##
## Random effects:
## Groups Name Variance Std.Dev. Corr
## PAlias (Intercept) 5.220e+02 22.84727
## DayFromStart 6.949e-03 0.08336 -0.24
## Residual 6.051e+01 7.77859
## Number of obs: 165, groups: PAlias, 17
##
## Fixed effects:
## Estimate Std. Error t value
## (Intercept) 38.06386 5.67405 6.708
## DayFromStart -0.06487 0.03342 -1.941
##
## Correlation of Fixed Effects:
## (Intr)
## DayFromStrt -0.285

Figure S 4: TFI.Time model: Resiudal plot (left), histogram of the resiudals (middle), Normal qqplot (right).

3.1.2 Model Definition 2 (TFI.NoTime)

TFI.NoTime only included random intercepts for each participant without considering the effect of time, i.e.,
TFI.noTime = lmer(TFIScore ~+ (1|PAlias),

data = dfTFI, REML = FALSE, lmerControl(optimizer = 'bobyqa'))

This model can be summarized by:
summary(TFI.noTime)

## Linear mixed model fit by maximum likelihood ['lmerMod']
## Formula: TFIScore ~ +(1 | PAlias)
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## Data: dfTFI
## Control: lmerControl(optimizer = "bobyqa")
##
## AIC BIC logLik deviance df.resid
## 1241.5 1250.8 -617.7 1235.5 162
##
## Scaled residuals:
## Min 1Q Median 3Q Max
## -3.8014 -0.4854 -0.0859 0.4349 2.9697
##
## Random effects:
## Groups Name Variance Std.Dev.
## PAlias (Intercept) 505.56 22.485
## Residual 67.43 8.211
## Number of obs: 165, groups: PAlias, 17
##
## Fixed effects:
## Estimate Std. Error t value
## (Intercept) 35.402 5.494 6.443

Figure S 5: TFI.noTime model: Resiudal plot (left), histogram of the resiudals (middle), Normal qqplot
(right).

3.1.3 Comparing TFI.noTime and TFI.Time via an ANVOA

To compare both models TFI.Time and TFI.NoTime, we calculated an ANOVA.
anova(TFI.noTime, TFI.Time)

## Data: dfTFI
## Models:
## TFI.noTime: TFIScore ~ +(1 | PAlias)
## TFI.Time: TFIScore ~ DayFromStart + (1 + DayFromStart | PAlias)
## npar AIC BIC logLik deviance Chisq Df Pr(>Chisq)
## TFI.noTime 3 1241.5 1250.8 -617.75 1235.5
## TFI.Time 6 1239.2 1257.8 -613.58 1227.2 8.3363 3 0.03955 *
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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3.2 Neck Bournemouth Questionnaire (NBQ) over Time
Fig. S6 shows the NBQ measures over time for all 17 participants. To analyse the data, we compared two
models, i.e. NBQ.Time and NBQ.NoTime, that are defined below via an ANVOVA. All outputs see below.

Figure S 6: Linear Fits (M and 95%-CI represented by black line and grey area, respectively) are shown
for the weekly captured Neck Bournemouth Questionnaire (NBQ) as a function of time (Day Count from
Intervention Start) for a total of N = 17 participants (PAlias), with individual data points coded by color
and shape. Participants exhibit varying intercepts and slopes.

3.2.1 Model Definition 1 (NBQ.Time)

NBQ.Time includes time measured as the number of days from the start of the intervention (DayFromStart)
as a predictor with correlated random intercepts and random slopes for the participants (PAlias) i.e.
dfNBQ <- df %>% select(PAlias, DayFromStart, NBQScore)

NBQ.Time = lmer(NBQScore ~ DayFromStart+ (1+DayFromStart|PAlias),
data = dfNBQ, REML = FALSE, lmerControl(optimizer = 'bobyqa'))

This model can be sumariezd by:
summary(NBQ.Time)

## Linear mixed model fit by maximum likelihood ['lmerMod']
## Formula: NBQScore ~ DayFromStart + (1 + DayFromStart | PAlias)
## Data: dfNBQ
## Control: lmerControl(optimizer = "bobyqa")
##
## AIC BIC logLik deviance df.resid
## 1153.0 1171.7 -570.5 1141.0 159
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##
## Scaled residuals:
## Min 1Q Median 3Q Max
## -3.2139 -0.5426 -0.0131 0.4590 2.6654
##
## Random effects:
## Groups Name Variance Std.Dev. Corr
## PAlias (Intercept) 2.207e+02 14.85756
## DayFromStart 9.109e-03 0.09544 -0.59
## Residual 3.708e+01 6.08910
## Number of obs: 165, groups: PAlias, 17
##
## Fixed effects:
## Estimate Std. Error t value
## (Intercept) 24.91218 3.72901 6.681
## DayFromStart -0.09157 0.03139 -2.917
##
## Correlation of Fixed Effects:
## (Intr)
## DayFromStrt -0.568

Figure S 7: NBQ.Time model: Resiudal plot (left), histogram of the resiudals (middle), Normal qqplot (right).

3.2.2 Model Definition 2 (NBQ.NoTime)

NBQ.NoTime only included random intercepts for each participant without considering the effect of time, i.e.,
NBQ.noTime = lmer(NBQScore ~+ (1|PAlias),

data = dfNBQ, REML = FALSE, lmerControl(optimizer = 'bobyqa'))

This model can be summarized by:
summary(NBQ.noTime)

## Linear mixed model fit by maximum likelihood ['lmerMod']
## Formula: NBQScore ~ +(1 | PAlias)
## Data: dfNBQ
## Control: lmerControl(optimizer = "bobyqa")
##
## AIC BIC logLik deviance df.resid
## 1171.2 1180.5 -582.6 1165.2 162
##
## Scaled residuals:
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## Min 1Q Median 3Q Max
## -2.6302 -0.6001 -0.0362 0.4273 3.4096
##
## Random effects:
## Groups Name Variance Std.Dev.
## PAlias (Intercept) 178.99 13.379
## Residual 47.17 6.868
## Number of obs: 165, groups: PAlias, 17
##
## Fixed effects:
## Estimate Std. Error t value
## (Intercept) 21.280 3.293 6.463

Figure S 8: NBQ.noTime model: Resiudal plot (left), histogram of the resiudals (middle), Normal qqplot
(right).

3.2.3 Comparing NBQ.noTime and NBQ.Time via an ANVOA

To compare both models, we calculated an ANOVA.
anova(NBQ.noTime, NBQ.Time)

## Data: dfNBQ
## Models:
## NBQ.noTime: NBQScore ~ +(1 | PAlias)
## NBQ.Time: NBQScore ~ DayFromStart + (1 + DayFromStart | PAlias)
## npar AIC BIC logLik deviance Chisq Df Pr(>Chisq)
## NBQ.noTime 3 1171.2 1180.5 -582.61 1165.2
## NBQ.Time 6 1153.0 1171.7 -570.52 1141.0 24.183 3 2.288e-05 ***
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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3.3 How stongly Head Movements Modulate (HMM) the Tinnitus over Time
Fig. S9 shows the HMM measures over time for all 17 participants. To analyse the data, we compared two,
i.e. models HMM.Time and HMM.NoTime, that are defined below via an ANVOVA. All outputs see below.

Figure S 9: Linear Fits (M and 95%-CI represented by black line and grey area, respectively) are shown for
the weekly captured measure of how strongly Head Movements Modulate (HMM) the tinnitus as a function
of time (Day Count from Intervention Start) for a total of N = 17 participants (PAlias), with individual data
points coded by color and shape. Participants exhibit varying intercepts and slopes.

3.3.1 Model Definition 1 (HMM.Time)

HMM.Time includes time measured as the number of days from the start of the intervention (DayFromStart)
as a predictor with correlated random intercepts and random slopes for the participants (PAlias) i.e.
dfHMM <- df %>% select(PAlias, DayFromStart, HMMScore)

HMM.Time = lmer(HMMScore ~ DayFromStart+ (1+DayFromStart|PAlias),
data = dfHMM, REML = FALSE, lmerControl(optimizer = 'bobyqa'))

This model can be sumariezd by:
summary(HMM.Time)

## Linear mixed model fit by maximum likelihood ['lmerMod']
## Formula: HMMScore ~ DayFromStart + (1 + DayFromStart | PAlias)
## Data: dfHMM
## Control: lmerControl(optimizer = "bobyqa")
##
## AIC BIC logLik deviance df.resid
## 1133.2 1151.9 -560.6 1121.2 159
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##
## Scaled residuals:
## Min 1Q Median 3Q Max
## -4.2155 -0.3887 -0.0077 0.4049 3.9097
##
## Random effects:
## Groups Name Variance Std.Dev. Corr
## PAlias (Intercept) 322.53388 17.95923
## DayFromStart 0.00957 0.09783 -0.95
## Residual 33.57520 5.79441
## Number of obs: 165, groups: PAlias, 17
##
## Fixed effects:
## Estimate Std. Error t value
## (Intercept) 20.93032 4.44832 4.705
## DayFromStart -0.06586 0.03040 -2.166
##
## Correlation of Fixed Effects:
## (Intr)
## DayFromStrt -0.830

Figure S 10: HMM.Time model: Resiudal plot (left), histogram of the resiudals (middle), Normal qqplot
(right).

3.3.2 Model Definition 2 (HMM.NoTime)

HMM.NoTime only included random intercepts for each participant without considering the effect of time,
i.e.,
HMM.noTime = lmer(HMMScore ~+ (1|PAlias),

data = dfHMM, REML = FALSE, lmerControl(optimizer = 'bobyqa'))

This model can be summarized by:
summary(HMM.noTime)

## Linear mixed model fit by maximum likelihood ['lmerMod']
## Formula: HMMScore ~ +(1 | PAlias)
## Data: dfHMM
## Control: lmerControl(optimizer = "bobyqa")
##
## AIC BIC logLik deviance df.resid
## 1154.6 1163.9 -574.3 1148.6 162
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##
## Scaled residuals:
## Min 1Q Median 3Q Max
## -5.0682 -0.3911 -0.0725 0.4519 2.7223
##
## Random effects:
## Groups Name Variance Std.Dev.
## PAlias (Intercept) 207.62 14.41
## Residual 41.48 6.44
## Number of obs: 165, groups: PAlias, 17
##
## Fixed effects:
## Estimate Std. Error t value
## (Intercept) 18.462 3.534 5.224

Figure S 11: HMM.noTime model: Resiudal plot (left), histogram of the resiudals (middle), Normal qqplot
(right).

3.3.3 Comparing HMM.noTime and HMM.Time via an ANVOA

To compare both models, we calculated an ANOVA.
anova(HMM.noTime, HMM.Time)

## Data: dfHMM
## Models:
## HMM.noTime: HMMScore ~ +(1 | PAlias)
## HMM.Time: HMMScore ~ DayFromStart + (1 + DayFromStart | PAlias)
## npar AIC BIC logLik deviance Chisq Df Pr(>Chisq)
## HMM.noTime 3 1154.6 1163.9 -574.29 1148.6
## HMM.Time 6 1133.2 1151.9 -560.61 1121.2 27.361 3 4.947e-06 ***
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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3.4 Analysis of Pre-Post ATM effect on STAI
From a visual examination of Figure S12, it is evident that there are substantial individual differences in
the immediate effect of the ATMs on participants’ well-being, as measured by state anxiety (STAI) directly
before (pre), and after (post) the lesson.

Figure S 12: Considerable individual differences in the effects of the weekly Awareness Through Movement
(ATM) lessons were found for state anxiety (STAI) that was gathered immediately before (Pre - 1) and after
(Post - 2) each weekly lesson. Linear mixed modeling revealed a significant decrease of both measures, when
comparing pre- and post measures. More details are given in the main manuscript.

To analyze the impact of the weekly ATM lessons on the STAI, we compared two models using ANOVA. The
first model STAI.PrePost incorporated random intercept and random slope for participants (PAlias), random
intercept for each ATM, and a fixed effect of PrePost, which represents the state anxiety before and after
each lesson. In contrast, the second model STAI.noPP excluded the fixed effect of PrePost.

3.4.1 Model Definition 1 (STAI.PrePost)

STAI.PrePost = lmer(STAIScore ~ PrePost + (1|ATM)+ (1+PrePost|PAlias),
data= dfSTAI, REML = FALSE, lmerControl(optimizer = 'bobyqa'))

This model can be summarized by:
summary(STAI.PrePost)

## Linear mixed model fit by maximum likelihood ['lmerMod']
## Formula: STAIScore ~ PrePost + (1 | ATM) + (1 + PrePost | PAlias)
## Data: dfSTAI
## Control: lmerControl(optimizer = "bobyqa")
##
## AIC BIC logLik deviance df.resid
## 2129.1 2155.5 -1057.5 2115.1 318
##
## Scaled residuals:
## Min 1Q Median 3Q Max
## -2.4366 -0.5224 -0.1445 0.4806 5.5512
##
## Random effects:
## Groups Name Variance Std.Dev. Corr
## PAlias (Intercept) 99.3516 9.9675
## PrePost 15.4623 3.9322 -0.52
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## ATM (Intercept) 0.7126 0.8442
## Residual 29.6302 5.4434
## Number of obs: 325, groups: PAlias, 17; ATM, 12
##
## Fixed effects:
## Estimate Std. Error t value
## (Intercept) 50.247 2.627 19.129
## PrePost -6.505 1.140 -5.704
##
## Correlation of Fixed Effects:
## (Intr)
## PrePost -0.595

Figure S 13: STAI.PrePost model: Resiudal plot (left), histogram of the resiudals (middle), Normal qqplot
(right).

3.4.2 Model Descrpition 2 (STAI.noPP)

STAI.noPP = lmer(STAIScore ~ + (1|ATM)+ (1|PAlias),
data= dfSTAI, REML = FALSE, lmerControl(optimizer = 'bobyqa'))

This model can be summarized by:
summary(STAI.noPP)

## Linear mixed model fit by maximum likelihood ['lmerMod']
## Formula: STAIScore ~ +(1 | ATM) + (1 | PAlias)
## Data: dfSTAI
## Control: lmerControl(optimizer = "bobyqa")
##
## AIC BIC logLik deviance df.resid
## 2226.9 2242.0 -1109.5 2218.9 321
##
## Scaled residuals:
## Min 1Q Median 3Q Max
## -2.1340 -0.6236 -0.1143 0.4918 5.2263
##
## Random effects:
## Groups Name Variance Std.Dev.
## PAlias (Intercept) 70.24431 8.3812
## ATM (Intercept) 0.06737 0.2596
## Residual 45.20976 6.7238
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## Number of obs: 325, groups: PAlias, 17; ATM, 12
##
## Fixed effects:
## Estimate Std. Error t value
## (Intercept) 40.320 2.072 19.46

Figure S 14: STAI.noPP model: Resiudal plot (left), histogram of the resiudals (middle), Normal qqplot
(right).

3.4.3 Comparing STAI.PrePost and STAI.noPP via an ANVOA

To compare both models, we calculated an ANOVA.
anova(STAI.PrePost, STAI.noPP)

## Data: dfSTAI
## Models:
## STAI.noPP: STAIScore ~ +(1 | ATM) + (1 | PAlias)
## STAI.PrePost: STAIScore ~ PrePost + (1 | ATM) + (1 + PrePost | PAlias)
## npar AIC BIC logLik deviance Chisq Df Pr(>Chisq)
## STAI.noPP 4 2226.9 2242.0 -1109.5 2218.9
## STAI.PrePost 7 2129.1 2155.5 -1057.5 2115.1 103.85 3 < 2.2e-16 ***
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1

3.5 Mean STAI (meanSTAI) over Time
We calculated the mean across the pre and post measures of the STAI Score for each participant and
measurement timepoint.
dfSTAI <- df %>% select(PAlias, PrePost, DayFromStart, STAIScore)
##calcuate the means of pre- and post STAI-scores:
dfSTAI <- dfSTAI %>% dplyr::group_by(PAlias, DayFromStart) %>%

dplyr::summarize(STAIScore = mean(STAIScore, na.rm = TRUE))

## `summarise()` has grouped output by 'PAlias'. You can override using the
## `.groups` argument.

Fig. S15 shows the mean STAI measures over time for all 17 participants. To analyze the impact of the
weekly ATM lessons on the STAI, we compared two models using ANOVA. The first model incorporated
random intercept and random slope for participants (PAlias), random intercepts for each ATM, and a fixed
effect of PrePost, as depicted by the formula

STAI.PrePost = STAI ∼ PrePost + (1|ATM) + (1 + PrePost|PAlias)
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In contrast, the second model excluded the effects of PrePost, resulting in the formula

STAI.noPP = STAI ∼ +(1|ATM) + (1|PAlias)

Figure S 15: Linear Fits (M and 95%-CI represented by black line and grey area, respectively) are shown for
the mean of the weekly captured pre-and post measure of the STAI Score as a function of time (Day Count
from Intervention Start) for a total of N = 17 participants (PAlias), with individual data points coded by
color and shape. Participants exhibit varying intercepts and slopes.

3.5.1 Model Definition 1 (meanSTAI.Time)

meanSTAI.Time includes time measured as the number of days from the start of the intervention (DayFrom-
Start) as a predictor with correlated random intercepts and random slopes for the participants (PAlias)
i.e.
meanSTAI.Time = lmer(STAIScore ~ DayFromStart+ (1+DayFromStart|PAlias),

data = dfSTAI, REML = FALSE, lmerControl(optimizer = 'bobyqa'))

This model can be sumariezd by:
summary(meanSTAI.Time)

## Linear mixed model fit by maximum likelihood ['lmerMod']
## Formula: STAIScore ~ DayFromStart + (1 + DayFromStart | PAlias)
## Data: dfSTAI
## Control: lmerControl(optimizer = "bobyqa")
##
## AIC BIC logLik deviance df.resid
## 1049.8 1068.5 -518.9 1037.8 160
##
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## Scaled residuals:
## Min 1Q Median 3Q Max
## -1.9823 -0.5685 -0.1023 0.4624 5.8188
##
## Random effects:
## Groups Name Variance Std.Dev. Corr
## PAlias (Intercept) 70.996372 8.42593
## DayFromStart 0.001953 0.04419 -0.01
## Residual 20.267539 4.50195
## Number of obs: 166, groups: PAlias, 17
##
## Fixed effects:
## Estimate Std. Error t value
## (Intercept) 39.60723 2.13595 18.543
## DayFromStart 0.02100 0.01867 1.125
##
## Correlation of Fixed Effects:
## (Intr)
## DayFromStrt -0.196

Figure S 16: meanSTAI.Time model: Resiudal plot (left), histogram of the resiudals (middle), Normal qqplot
(right).

3.5.2 Model Definition 2 (meanSTAI.noTime)

meanSTAI.noTime only included random intercepts for each participant without considering the effect of
time, i.e.,
meanSTAI.noTime = lmer(STAIScore ~+ (1|PAlias),

data = dfSTAI, REML = FALSE, lmerControl(optimizer = 'bobyqa'))

This model can be summarized by:
summary(meanSTAI.noTime)

## Linear mixed model fit by maximum likelihood ['lmerMod']
## Formula: STAIScore ~ +(1 | PAlias)
## Data: dfSTAI
## Control: lmerControl(optimizer = "bobyqa")
##
## AIC BIC logLik deviance df.resid
## 1047.0 1056.3 -520.5 1041.0 163
##
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## Scaled residuals:
## Min 1Q Median 3Q Max
## -2.2167 -0.5710 -0.0756 0.4838 5.6166
##
## Random effects:
## Groups Name Variance Std.Dev.
## PAlias (Intercept) 70.20 8.378
## Residual 21.77 4.665
## Number of obs: 166, groups: PAlias, 17
##
## Fixed effects:
## Estimate Std. Error t value
## (Intercept) 40.298 2.067 19.5

Figure S 17: meanSTAI.noTime model: Resiudal plot (left), histogram of the resiudals (middle), Normal
qqplot (right).

3.5.3 Comparing meanSTAI.noTime and meanSTAI.Time via an ANVOA

To compare both models, we calculated an ANOVA.
anova(meanSTAI.noTime, meanSTAI.Time)

## Data: dfSTAI
## Models:
## meanSTAI.noTime: STAIScore ~ +(1 | PAlias)
## meanSTAI.Time: STAIScore ~ DayFromStart + (1 + DayFromStart | PAlias)
## npar AIC BIC logLik deviance Chisq Df Pr(>Chisq)
## meanSTAI.noTime 3 1047.0 1056.3 -520.48 1041.0
## meanSTAI.Time 6 1049.8 1068.5 -518.91 1037.8 3.1372 3 0.3709
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3.6 Tinnitus Visual Analogue Scale (TVAS) Pre-Post ATM effect
From a visual examination of Figure 18, it is evident that there are substantial individual differences in the
immediate effect of the ATMs on participants’ perceived tinnitus loudness, as measured by the Tinnitus
Visual Analgoue Scale (TVAS) directly before (pre), and after (post) the lesson.

Figure S 18: Considerable individual differences in the effects of the weekly Awareness Through Movement
(ATM) lessons were found for perceived tinnitus loudnes (measured by the Tinnitus Viusual Analogue Scale,
TVAS) that was gathered immediately before (Pre - 1) and after (Post - 2) each weekly lesson. Linear mixed
modeling revealed a small significant decrease of this measure, when comparing pre- and post measures. More
details are given in the main manuscript.

To analyse these effects, we conducted an analogous analysis to the STAI. The first model incorporated
random intercept and random slope for participants (PAlias), random intercepts for each ATM, and a fixed
effect of PrePost, as depicted by the formula

TV AS.PrePost1 = TV AS ∼ PrePost + (1|ATM) + (1 + PrePost|PAlias)

. As the random effect structure of this model was too complex, resulting in a singular fit, we reduced the
complexity of this model to

TV AS.PrePost2 = TV AS ∼ PrePost + (1|ATM) + (1|PAlias)

and compared it to the model without the effect of PrePost, i.e.

TV AS.noPP = TV AS ∼ +(1|ATM) + (1|PAlias)

3.6.1 Model Descrpition 1 (TVAS.noPP)

TVAS.noPP = lmer(TVAS ~ + (1|ATM)+ (1|PAlias),
data= dfTVAS, REML = FALSE, lmerControl(optimizer = 'bobyqa'))

This model can be summarized by:
summary(TVAS.noPP)

## Linear mixed model fit by maximum likelihood ['lmerMod']
## Formula: TVAS ~ +(1 | ATM) + (1 | PAlias)
## Data: dfTVAS
## Control: lmerControl(optimizer = "bobyqa")
##
## AIC BIC logLik deviance df.resid
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## 2524.5 2539.7 -1258.3 2516.5 321
##
## Scaled residuals:
## Min 1Q Median 3Q Max
## -4.2584 -0.4868 0.0402 0.5600 3.1381
##
## Random effects:
## Groups Name Variance Std.Dev.
## PAlias (Intercept) 360.792 18.995
## ATM (Intercept) 6.321 2.514
## Residual 105.201 10.257
## Number of obs: 325, groups: PAlias, 17; ATM, 12
##
## Fixed effects:
## Estimate Std. Error t value
## (Intercept) 44.056 4.703 9.367

Figure S 19: TVAS.noPP model: Resiudal plot (left), histogram of the resiudals (middle), Normal qqplot
(right).

3.6.2 Model Definition 2 (TVAS.PrePost1)

TVAS.PrePost1 = lmer(TVAS ~ PrePost + (1|ATM)+ (1+PrePost|PAlias),
data= dfTVAS, REML = FALSE, lmerControl(optimizer = 'bobyqa'))

## boundary (singular) fit: see help('isSingular')

This model can be summarized by:
summary(TVAS.PrePost1)

## Linear mixed model fit by maximum likelihood ['lmerMod']
## Formula: TVAS ~ PrePost + (1 | ATM) + (1 + PrePost | PAlias)
## Data: dfTVAS
## Control: lmerControl(optimizer = "bobyqa")
##
## AIC BIC logLik deviance df.resid
## 2526.5 2552.9 -1256.2 2512.5 318
##
## Scaled residuals:
## Min 1Q Median 3Q Max
## -4.1987 -0.5228 0.0810 0.5979 3.0855
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##
## Random effects:
## Groups Name Variance Std.Dev. Corr
## PAlias (Intercept) 334.0113 18.2760
## PrePost 0.2402 0.4901 1.00
## ATM (Intercept) 6.2936 2.5087
## Residual 103.7846 10.1875
## Number of obs: 325, groups: PAlias, 17; ATM, 12
##
## Fixed effects:
## Estimate Std. Error t value
## (Intercept) 47.387 4.843 9.785
## PrePost -2.209 1.138 -1.941
##
## Correlation of Fixed Effects:
## (Intr)
## PrePost -0.255
## optimizer (bobyqa) convergence code: 0 (OK)
## boundary (singular) fit: see help('isSingular')

Figure S 20: TVAS.PrePost1 model: Resiudal plot (left), histogram of the resiudals (middle), Normal qqplot
(right).

3.6.3 Model Definition 3 (TVAS.PrePost2)

TVAS.PrePost2 = lmer(TVAS ~ PrePost + (1|ATM)+ (1|PAlias),
data= dfTVAS, REML = FALSE, lmerControl(optimizer = 'bobyqa'))

This model can be summarized by:
summary(TVAS.PrePost2)

## Linear mixed model fit by maximum likelihood ['lmerMod']
## Formula: TVAS ~ PrePost + (1 | ATM) + (1 | PAlias)
## Data: dfTVAS
## Control: lmerControl(optimizer = "bobyqa")
##
## AIC BIC logLik deviance df.resid
## 2522.6 2541.5 -1256.3 2512.6 320
##
## Scaled residuals:
## Min 1Q Median 3Q Max
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## -4.1739 -0.5106 0.0745 0.6027 3.0885
##
## Random effects:
## Groups Name Variance Std.Dev.
## PAlias (Intercept) 361.667 19.018
## ATM (Intercept) 6.286 2.507
## Residual 103.848 10.191
## Number of obs: 325, groups: PAlias, 17; ATM, 12
##
## Fixed effects:
## Estimate Std. Error t value
## (Intercept) 47.443 5.009 9.472
## PrePost -2.244 1.132 -1.982
##
## Correlation of Fixed Effects:
## (Intr)
## PrePost -0.341

Figure S 21: TVAS.PrePost2 model: Resiudal plot (left), histogram of the resiudals (middle), Normal qqplot
(right).

3.6.4 Comparing TVAS.PrePost1 and TVAS.noPP via an ANVOA

To compare both models, we calculated an ANOVA.
anova(TVAS.PrePost1, TVAS.noPP)

## Data: dfTVAS
## Models:
## TVAS.noPP: TVAS ~ +(1 | ATM) + (1 | PAlias)
## TVAS.PrePost1: TVAS ~ PrePost + (1 | ATM) + (1 + PrePost | PAlias)
## npar AIC BIC logLik deviance Chisq Df Pr(>Chisq)
## TVAS.noPP 4 2524.5 2539.7 -1258.3 2516.5
## TVAS.PrePost1 7 2526.4 2552.9 -1256.2 2512.4 4.0764 3 0.2533

3.6.5 Comparing TVAS.PrePost2 and TVAS.noPP via an ANVOA

To compare both models, we calculated an ANOVA.
anova(TVAS.PrePost2, TVAS.noPP)

## Data: dfTVAS
## Models:
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## TVAS.noPP: TVAS ~ +(1 | ATM) + (1 | PAlias)
## TVAS.PrePost2: TVAS ~ PrePost + (1 | ATM) + (1 | PAlias)
## npar AIC BIC logLik deviance Chisq Df Pr(>Chisq)
## TVAS.noPP 4 2524.5 2539.7 -1258.3 2516.5
## TVAS.PrePost2 5 2522.6 2541.6 -1256.3 2512.6 3.9024 1 0.04822 *
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1

3.7 Mean Tinnitus Visual Analogue Scale (meanTVAS) over Time
We calculated the mean across the pre and post measures for each participant and measurement timepoint.
dfTVAS <- df %>% select(PAlias, PrePost, DayFromStart, TVAS)
###calculate the mean across TVAS
dfTVAS <- dfTVAS %>% dplyr::group_by(PAlias, DayFromStart) %>%

dplyr::summarize(TVAS = mean(TVAS, na.rm = TRUE))

## `summarise()` has grouped output by 'PAlias'. You can override using the
## `.groups` argument.

Fig. S22 shows the mean TVAS measures over time for all 17 participants. To analyse our data, we compared
two models, i.e. meanTVAS.Time and meanTVAS.noTime, that are defined below via an ANVOVA. All
outputs see below.

Figure S 22: Linear Fits (M and 95%-CI represented by black line and grey area, respectively) are shown for
the mean of the weekly captured pre-and post measure of the Tinnitus Visual Analogue Scale (TVAS) as
a function of time (Day Count from Intervention Start) for a total of N = 17 participants (PAlias), with
individual data points coded by color and shape. Participants exhibit varying intercepts and slopes.
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3.7.1 Model Definition 1 (meanTVAS.Time)

meanTVAS.Time includes time measured as the number of days from the start of the intervention (DayFrom-
Start) as a predictor with correlated random intercepts and random slopes for the participants (PAlias)
i.e.
meanTVAS.Time = lmer(TVAS ~ DayFromStart+ (1+DayFromStart|PAlias),

data = dfTVAS, REML = FALSE, lmerControl(optimizer = 'bobyqa'))

This model can be sumariezd by:
summary(meanTVAS.Time)

## Linear mixed model fit by maximum likelihood ['lmerMod']
## Formula: TVAS ~ DayFromStart + (1 + DayFromStart | PAlias)
## Data: dfTVAS
## Control: lmerControl(optimizer = "bobyqa")
##
## AIC BIC logLik deviance df.resid
## 1283.7 1302.4 -635.8 1271.7 160
##
## Scaled residuals:
## Min 1Q Median 3Q Max
## -3.1792 -0.4011 0.0101 0.5281 3.2517
##
## Random effects:
## Groups Name Variance Std.Dev. Corr
## PAlias (Intercept) 354.0711 18.8168
## DayFromStart 0.0112 0.1058 -0.11
## Residual 80.0819 8.9489
## Number of obs: 166, groups: PAlias, 17
##
## Fixed effects:
## Estimate Std. Error t value
## (Intercept) 43.1581 4.7284 9.127
## DayFromStart 0.0186 0.0401 0.464
##
## Correlation of Fixed Effects:
## (Intr)
## DayFromStrt -0.227

Figure S 23: meanTVAS.Time model: Resiudal plot (left), histogram of the resiudals (middle), Normal qqplot
(right).
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3.7.2 Model Definition 2 (meanTVAS.noTime)

meanTVAS.noTime only included random intercepts for each participant without considering the effect of
time, i.e.,
meanTVAS.noTime = lmer(TVAS ~+ (1|PAlias),

data = dfTVAS, REML = FALSE, lmerControl(optimizer = 'bobyqa'))

This model can be summarized by:
summary(meanTVAS.noTime)

## Linear mixed model fit by maximum likelihood ['lmerMod']
## Formula: TVAS ~ +(1 | PAlias)
## Data: dfTVAS
## Control: lmerControl(optimizer = "bobyqa")
##
## AIC BIC logLik deviance df.resid
## 1281.5 1290.8 -637.7 1275.5 163
##
## Scaled residuals:
## Min 1Q Median 3Q Max
## -3.3632 -0.4162 0.0559 0.5847 3.1425
##
## Random effects:
## Groups Name Variance Std.Dev.
## PAlias (Intercept) 350.15 18.712
## Residual 87.48 9.353
## Number of obs: 166, groups: PAlias, 17
##
## Fixed effects:
## Estimate Std. Error t value
## (Intercept) 43.883 4.602 9.536

Figure S 24: meanTVAS.noTime model: Resiudal plot (left), histogram of the resiudals (middle), Normal
qqplot (right).

3.7.3 Comparing meanTVAS.noTime and meanTVAS.Time via an ANVOA

To compare both models, we calculated an ANOVA.
anova(meanTVAS.noTime, meanTVAS.Time)

## Data: dfTVAS
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## Models:
## meanTVAS.noTime: TVAS ~ +(1 | PAlias)
## meanTVAS.Time: TVAS ~ DayFromStart + (1 + DayFromStart | PAlias)
## npar AIC BIC logLik deviance Chisq Df Pr(>Chisq)
## meanTVAS.noTime 3 1281.5 1290.8 -637.73 1275.5
## meanTVAS.Time 6 1283.7 1302.3 -635.84 1271.7 3.7735 3 0.287
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4 How Do Changes in Dependent Variables Relate to Each Other?
4.1 Calculation of Difference Scores
Notably, there were substantial individual differences between participants in reducing tinnitus and neck
pain. To capture the magnitude of changes for each depending variable X, we calculated difference measures
between the End and the Initial Screening for the TQ, HMM, MAIA, and WHO scores as

Xdiff = XEnd − XInitial.

Analogously, we calculated differences measures between the last available and the first available weekly TFI,
NBQ, and HMM screening. Finally, separately per participant and ATM, we calculated the mean STAI and
the mean TVAS across the pre- and post-ATM Screening and then calculated the difference measure of the
last and the first available mean score.

4.2 Correlations of Difference Scores
While we have chosen to report Spearman correlations on unmanipulated data in the main manuscript, some
of the bivariate distributions subject to correlation analysis contain outliers in one or both of the dimensions
to be correlated. This violation of the assumption of a univariate normal distribution significantly affects
both the Pearson’s correlation coefficient and the slope of the fitted line. For example, in Figure 4a of the
main manuscript, the data point for AHM67E represents an extreme value in terms of the X-coordinate
(NBQdiff ).

To address the influence of outliers, we standardized our data (z-scored) and identified outliers with z-scores
greater than 2. The original values of outliers were then replaced with the next largest value along the
dimension in which they exhibited extreme values. For example, in the case of AHM67E, the X-coordinate
(22.5) was replaced with the X-coordinate of the element HOE14A (4), while the Y-coordinate (19, TFI_diff)
remained unchanged.

Figure S25 illustrates the correlations among the difference measures TQdiff , TFIdiff , and NBQdiff

with respect to all other difference measures and presents Spearman and Pearson correlations on the raw
(uncorrected) data, as well as Pearson correlations on the outlier-corrected data. Note that the results reveal
an almost identical pattern for all three analyses with only minor differences. Given the limited number of
data points in these analyses, undue emphasis should not be placed on the exact values of the correlation
coefficients.
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Figure S 25: Spearman and Pearson correlations on the raw (uncorrected) data, as well as Pearson correlations
on the outlier-corrected data. Correlations were caluclated two-tailed for the difference measures related to the
Initial and End Screenings of the Tinnitus Questionnaire (TQ diff), as well as for the last and first available
Tinnitus Functional Index (TFI LastFirst diff) and Neck Bournemouth Questionnaire (NBQ LastFirst diff),
combined with all other difference measures associated with the Initial and End Screenings (upper rows).
These measures encompass the degree of head movement modulation of tinnitus (HMM), the score for
interoceptive awareness (MAIA), the World Health Organization (WHO) scores. Additionally, correlations
are examined with the difference measures from the last and first available Weekly Screening (lower rows),
which include the TFI, the NBQ, the HMM score, the mean State-Trait Anxiety Inventory (STAI) score,
and the mean perceived tinnitus loudness, as quantified through the tinnitus visual analogue scale (TVAS).
Asterisks mark significant correlations, i.e. *** p < .001, ** p < .01, * p < .05, and a circle marks trends
with p < .1.

4.3 Correlations of Difference Scores of with Initial Screening Measures
Analogously, Figure S26 illustrates the correlations among the difference measures TQdiff , TFIdiff , and
NBQdiff with the Initial Screening measures and presents Spearman and Pearson correlations on the raw
(uncorrected) data, as well as Pearson correlations on the outlier-corrected data. The results reveal an almost
identical pattern for all three analyses with only minor differences. Given the limited number of data points
in these analyses, undue emphasis should not be placed on the exact values of the correlation coefficients.
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Figure S 26: Spearman and Pearson correlations on the raw (uncorrected) data, as well as Pearson correlations
on the outlier-corrected data. Correlations were caluclated two-tailed for the difference measures pertaining to
the Initial and End Screenings of the Tinnitus Questionnaire (TQ diff), as well as for the last and first available
Tinnitus Functional Index (TFI LastFirst diff) and Neck Bournemouth Questionnaire (NBQ LastFirst diff)
in conjunction with the Initial Screening (IS) measures, namely the TQ, the HMM (degree of head movement
modulation of tinnitus) score, the Multidimensional Assessment of Interoceptive Awareness (MAIA) score,
the World Health Organization (WHO) scores, the Autism Quotient (AQ), and the Big-Five personality
traits: Openness, Conscientiousness, Extraversion, Agreeableness, and Neuroticism. Asterisks mark significant
correlations, i.e. *** p < .001, ** p < .01, * p < .05, and a circle marks trends with p < .1.
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