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Copyright © 2014 Elisabeth Wallhäusser-Franke et al. This is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

It has been suggested that personality traits may be prognostic for the severity of suffering from tinnitus. Resilience as measured
with theWagnild and Young resilience scale represents a positive personality characteristic that promotes adaptation to adverse life
conditions including chronic health conditions. Aimof the studywas to explore the relation between resilience and tinnitus severity.
In a cross-sectional study with a self-report questionnaire, information on tinnitus-related distress and subjective tinnitus loudness
was recorded together with the personality characteristic resilience and emotional health, a measure generated from depression,
anxiety, and somatic symptom severity scales. Data from 4705 individuals with tinnitus indicate that tinnitus-related distress and
to a lesser extent the experienced loudness of the tinnitus show an inverse correlation with resilience. Amediation analysis revealed
that the relationship between resilience and tinnitus-related distress is mediated by emotional health. This indirect effect indicates
that high resilience is associated with better emotional health or less depression, anxiety, and somatic symptom severity, which in
turn is associated with a less distressing tinnitus. Validity of resilience as a predictor for tinnitus-related distress is supported but
needs to be explored further in longitudinal studies including acute tinnitus patients.

1. Introduction

Subjective tinnitus, an internal sound generated by aberrant
activation within the auditory system, is a widespread phe-
nomenon which constitutes a severe problem for 10%–20%
of the tinnitus population [1].The distress associatedwith tin-
nitus shows closer relation with factors related to emotional
health as depression, anxiety, and somatic symptom severity
than with the loudness of the tinnitus [2]. Moreover, depres-
sion and anxiety were found to be enhanced at tinnitus onset
in patients who later develop high tinnitus-related distress
[3, 4] suggesting that emotional health may be prognostic for
future tinnitus-related distress. It cannot be excluded, how-
ever, that distressing tinnitus adversely influences emotional
health and that its association with depression and anxiety is

overestimated due to content overlap in the questionnaires
[5, 6]. Therefore, alternative predictors, which are largely
independent of the actual tinnitus-related distress, are needed
for the prognosis of future tinnitus-related distress.

Personality characteristics display continuity throughout
life, they have a predictive role formental and physical health,
and content overlap with the tinnitus questionnaires is not an
issue. Personality characteristics associated with distressing
tinnitus are emotional lability indicated by increased neu-
roticism and decreased extraversion [7–10] and the tendency
to experience fear when perceiving body signs of arousal
(rev. in [11]). Consequently, trait anxiety correlates with
tinnitus-related distress, and distressed type D personality is
overrepresented in tinnitus populations (rev. in [11, 12]). Also,
significant numbers of somatic symptoms, which are linked
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to the personality traits of neuroticism or negative affectivity
[13], are found in a substantial portion of tinnitus patients [2],
and depression and anxiety decreased with time only in those
tinnitus patients that did not exhibit personality disorders [9].
Although there is no consensus about the role of personality
for tinnitus severity [8], personality may influence the way
tinnitus is dealt with and especially influence the persistence
of tinnitus through a personality-driven tendency to be aware
of it [9].

The concept of the positive personality characteristic
resilience delineates capabilities of an individual to cope
effectively with adverse life conditions such as chronic
disease [16, 17]. The personality traits emotional stability
and extraversion are associated with resilience [18], whereas
depression and anxiety are inversely related to it [19].
Resilience was linked to psychobiological mechanisms that
keep the hypothalamic-pituitary-adrenal (HPA) axis and
the noradrenergic system, which are suspected to promote
tinnitus-related distress [20] within an optimal range during
stress exposure and terminate the stress response early [21,
22]. This is thought to be largely determined by genetic
disposition in conjunctionwith early life experiences [23, 24].

The Wagnild and Young resilience scale was shown
to be an appropriate instrument to study the personality
characteristic resilience in adult populations (rev. in [16, 23–
28]), and short versions of this scale are increasingly being
used [25, 26, 29–31]. The German short version (RS-13)
has been validated in representative clinical and nonclinical
samples [25, 26].

Aims of the present study were to assess trait aspects
of resilience in a tinnitus population and to relate these to
measures of tinnitus-related distress and subjective tinnitus
loudness. To gain an understanding for causal relation-
ships between the personality characteristic resilience, the
emotional health measures depression, anxiety, and somatic
symptom severity, and the tinnitus-associated symptoms
tinnitus-related distress and tinnitus loudness, we established
a mediator model [32]. We hypothesized that the personality
characteristic resilience is an important factor for deter-
mining the reaction on tinnitus as reflected in the amount
of tinnitus-related distress, and that much of its influence
is conveyed through a factor emotional health generated
from current status of depression, anxiety, and somatic
symptom severity. Furthermore, we hypothesized that the
influence of resilience on tinnitus-related distress is higher
than its influence on the subjectively perceived loudness of
the tinnitus, which is thought to be affected primarily by
hearing-related pathologies [2].

2. Methods

2.1. Data Collection and Sample. A questionnaire was sent to
all 13,349 patient members of the German Tinnitus Associa-
tion (DTL) together with a letter informing the participants
that by filling out and sending in the questionnaire they
agreed to the use of their data for research purposes.TheDTL
is a registered charity that provides information, support,
and advice about tinnitus and funds research thereby aiming
to raise awareness about the condition. 4752 questionnaires

(35.6%) were received, and the data of 4705 questionnaires
were entered into the data base. The rest was omitted mainly
because of invalid membership numbers [2]. Questionnaires
were pseudonymised in that they contained the membership
code but not the participants’ names. The study protocol
was approved by the ethics committee and by the data
safety commissioner of the Medical Faculty Mannheim of
Heidelberg University according to the principles expressed
in the Declaration of Helsinki. The following parts of the
questionnaire were used.

2.2.Measures. Tinnitus-related distress was assessedwith the
12-itemMini-Tinnitus Questionnaire (MTQ [14]). The MTQ
represents an abridged version of the TinnitusQuestionnaire.
It defines a general dimension of distress that has a high
degree of correlation (𝑟 = .90) with the full Tinnitus
Questionnaire. The test-retest reliability of the MTQ was .89
[14]. Sum scores range from 0 (no distress) to 24 (maximum
distress) and were derived only from cases with complete
MTQ-scales. Subjectively perceived tinnitus loudness was
recorded on a numeric rating scale (T-NRS) from 0 (tinnitus
audible only during silence) to 10 (tinnitus louder than all
external sounds).

Resilience was addressed with the RS13 questionnaire
[26]. The RS13 has a high correlation with the longer 25-
item form of the resilience scale (𝑟 = .95), and its internal
consistency is high with a Cronbach’s alpha of .91 [26].
Response options ranged from 1 (strongly disagree) to 7
(strongly agree). A sum scorewas calculated from the 13 items
with scores between 13 and 91, and higher scores indicating
better resilience.

In addition three modules of the Patient Health Ques-
tionnaire (PHQ) addressing depression (PHQ9), generalized
anxiety (GAD7), and somatic symptom severity (PHQ15)
were included [15, 33]. These PHQ-scales have been used in
clinical studies across a variety of medical conditions; their
internal consistency is high with a Cronbach’s alpha of .8
or above for PHQ15 and PHQ9 and a test-retest reliability
around .83 for the three scales [33]. Response options for
PHQ9 and GAD7 were 0 (not bothered at all) to 3 (bothered
almost every day), and for PHQ15 they were 0 (not bothered
at all) to 2 (bothered a lot). In all PHQ modules higher
scores indicated greater symptom severity [15]. A case was
eliminated for classification in a scale if a single item was
missing, but if the two items addressing premenopausal
women and sexually active persons in PHQ15 were left blank,
they were scored as 0 [2].

2.3. Data Analysis. Analyses were performed with SPSS22.
Bivariate and partial correlation coefficients were calculated
to verify relations among the variables. Because correlation
between the variables depression, anxiety, and somatic symp-
tom severity were high, a variable “emotional health” (EH)
was generated from the 𝑧-standardized PHQ-scales. Low
values in the EH variable represent the more favourable con-
dition of better emotional health. For the following analyses
the variables RS13, MTQ, and T-NRS were 𝑧-standardized as
well. Two stepwise regression analyses quantified the extent
to which EH and RS-13 explained variance in tinnitus-related
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Table 1: Descriptive statistics.

Number of valid answers Mean [SD] or % Q1–median–Q3 Range Female//male
mean [SD] or %

Male 4606 59.1
Age 4490 58.6 [11.8] 50–59–68 18–94 57.4 [12.2]//59.5 [11.4]
Tinnitus duration >5 years 4608 84.0 81.1//87.7
Tinnitus-related distress (MTQ) 4661 10.4 [6.5] 5–10–15 0–24 10.3 [6.2]//10.5 [6.5]
Subjective tinnitus loudness (T-NRS) 4372 6.0 [2.5] 4–6–8 0–10 5.9 [2.5]//6 [2.5]
Depression (PHQ9) 4369 7.1 [5.4] 3–6–10 0–27 7.5 [5.2]//6.9 [5.5]
Anxiety (GAD7) 4546 6.0 [4.8] 3–5–8 0–21 6.4 [4.8]//5.7 [4.8]
Somatic symptom severity (PHQ15) 4131 8.4 [5.2] 4–7–11 0–32 9.4 [5.3]//7.7 [5.1]∗∗

Resilience (RS13) 4396 66.4 [15.1] 57–69–78 13–91 65 [15.1]//67 [15]
Demographic, psychological, and tinnitus characteristics of the study sample. Gender differences were minor, except for the somatic symptom scale PHQ15
(∗∗), in which females could reach higher scores than males (see Section 2).

Table 2: Bivariate correlations.

MTQ
𝑟 (95% CI)

T-NRS
𝑟 (95% CI)

RS13
𝑟 (95% CI)

PHQ9
𝑟 (95% CI)

GAD7
𝑟 (95% CI)

MTQ 1
T-NRS .526 [.498–−.551]∗∗ 1
Resilience (RS13) −.399 [−.428–−.369]∗∗ −.132 [−.165–−.098]∗∗ 1
Depression (PHQ9) .667 [.646–.687]∗∗ .352 [.322–.382]∗∗ −.559 [−.584–−.533]∗∗ 1

Anxiety (GAD7) .616 [.593–.637]∗∗ .303 [.271–.333]∗∗ −.548 [−.574–−.523]∗∗ .805
[.790–.819]∗∗ 1

Somatic symptom
Severity (PHQ15) .540 [.514–.564]∗∗ .303 [.271–.333]∗∗ −.440 [−.468–−.413]∗∗ .758

[.742–.773]∗∗
.655

[.634–.675]∗∗

Bivariate Spearman-Rho correlation coefficients and their 95% confidence limits (95% CI) are reported. Confidence limits that do not include 0 are considered
significant. MTQ—tinnitus-related distress assessed with the 12-item Mini Tinnitus Questionnaire [14], T-NRS—tinnitus loudness rated on a numeric rating
scale. ∗∗𝑃 < .001.

distress and subjective tinnitus loudness. Finally, direct and
indirect effects of the personality characteristic resilience
on tinnitus-related distress were assessed in a mediation
analysis, using the SPSS macro provided by [31]. In this
model, EH which was significantly correlated with both
RS13 and MTQ was considered to be a potential mediator
between the personality trait resilience and tinnitus-related
distress. Causal order of the variables with the personality
characteristic resilience as independent variable, emotional
health as mediator, and tinnitus-related distress as outcome
was based on theoretical grounds. As recommended by [32],
significance of the indirect effect was also tested by means of
a bootstrap analysis with 5000 bootstrap samples.

3. Results

3.1. Sample Characteristics and Bivariate Correlations. The
sample has been described in detail in a preceding publication
[2]. Resilience had been recorded along with the other vari-
ables but was not included in the previous analysis [2]. 4705
participants provided their data; 59.1% of them were male.
Since results did not deviate substantially between genders
(see Table 1), results are reported for the whole sample. Mean
age was 58.6 [SD = 11.8] and 84% experienced tinnitus for
more than 5 years. With a mean of 10.4 [6.5] the average sum
score of the MTQ (Table 1) fell into the category of moderate

tinnitus-related distress, with 37.6% reporting mild distress
(MTQ ≤ 7), whereas 13.4% felt severely distressed by their
tinnitus (MTQ ≥ 19). Cronbach’s alpha for MTQ was high
in this sample with 0.91, as well as for the three PHQ-scales
with .87 for PHQ9; .90 for GAD7; and .81 for PHQ15. In the
PHQ scales a score of 10 and above is the most commonly
recommended cut point for clinically significant symptoms
on all three scales [33]. Averages for each of the scales were
below 10 (Table 1), but 20.6%, 27%, and 35.8% reached scores
of 10 or above in the PHQ9, GAD7, or PHQ15, respectively.
In contrast to the other scales, higher scores in the RS13 scale
are desirable. Average of RS13 was 66.4 [15.1] (Table 1) which
is slightly lower than that found in a normative sample ([26]:
70.0 [9.0]). Again, Cronbach’s alpha for RS13 was high with
.93.

3.2. Bivariate Correlations and Regression Analyses. All
bivariate correlationswere highly significant.Thehighest cor-
relations were observed among the PHQ variables (Table 2).
For tinnitus-related distress correlations were higher with
depression and anxiety than with the subjectively perceived
tinnitus loudness or somatic symptom severity. Inverse
relations existed between all these variables and the RS13
resilience scale. Correlations of RS13 with the three PHQ-
scales were higher than with tinnitus-related distress. Thus
higher or more positive resilience scores were linked to lower
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levels of depression, anxiety, and somatic symptom severity
as well as to lower tinnitus-related distress. All correlations
with subjective tinnitus loudness were conspicuously lower,
and the lowest was the inverse correlation between T-NRS
and RS13 (Table 2). Subsequently, two stepwise regression
analyses were performed, one with MTQ and the other
with T-NRS as dependent variable, to quantify the extent
to which the PHQ-measures and RS13 explain variance in
tinnitus-related distress and subjective tinnitus loudness,
respectively. For these analyses, the three PHQ-scales were
comprised into the variable emotional health (EH). Since
the PHQ-scales have different ranges (Table 1), the variables
were 𝑧-standardized prior to averaging. In addition, the
other variables included in the regression analyses were 𝑧-
standardized as well. Results of the regression analysis with
MTQ as dependent variable evidenced that EH contributed
43.3% to the total of 43.4% of the explained variance in
MTQ, while the influence of RS13 on MTQ was negligible
(Table 3(a)). The second regression analysis with T-NRS as
dependent variable showed that EH and RS13 only explained
about 12% of the variance in T-NRS, and again the effect of
RS13 was negligible (Table 3(b)).

3.3. Indirect Effect of Resilience on Tinnitus-Related Distress.
Finally, a mediation analysis was conducted with the 𝑧-
standardized values of the variables MTQ, RS13, and EH. For
this analysis RS13 served as independent variable, EH served
as mediator, andMTQwas the dependent variable. Results of
this analysis were in line with the assumption that resilience
has a significant, although indirect, effect on tinnitus-related
distress. The total effect of RS13 on MTQ expressed as 𝛽 was
−.399. Most of this effect was indirect (𝛽 = −.360) and in the
model was conveyed via the mediator variable EH.The direct
effect of resilience on tinnitus-related distress was of much
smaller magnitude with a 𝛽 of −.038. Moreover, whereas the
direct effect barely reached significance with 𝑃 = .048, the
total and the indirect effects of RS13 on MTQ through the
mediator EH were significant (Table 3(c)).

4. Discussion

To the best of our knowledge this is the first study to
explore the relation of the positive personality character-
istic resilience with tinnitus-related distress and subjective
tinnitus loudness in a large tinnitus population. Results
of a bivariate analysis indicate that the correlations of
resilience and of emotional health (a factor generated from
depression, anxiety, and somatic symptom severity scores)
with tinnitus-related distress are higher than with perceived
tinnitus loudness confirming the distinction between these
tinnitus characteristics reported earlier [14]. Results of the
bivariate analysis furthermore indicate a significant correla-
tion between resilience and emotional health corroborating
earlier findings in population samples that were selected
for characteristics other than tinnitus [25, 34]. Results of a
regression analysis that considers resilience and emotional
health in conjunction indicate that current emotional health
has a large effect on tinnitus-related distress but a small
effect on subjective tinnitus loudness, whereas resilience has

Table 3: (a) Results of regression analysis 1 with MTQ as depen-
dent variable. (b) Results of regression analysis 2 with T-NRS as
dependent variable. (c) Results of mediation analysis with MTQ as
dependent variable.

(a)

Independent variables 𝛽 Step 1 𝛽 Step 2
Step 1. adj. 𝑅2 = .433, 𝐹(1, 4327) = 3301.43∗∗∗

Emotional health .658∗∗∗

Step 2. adj. 𝑅2 = .434, Δ𝐹(2, 4326) = 7.97∗∗

Emotional health .636∗∗∗

Resilience −.039∗∗

(b)

Independent variables 𝛽 Step 1 𝛽 Step 2
Step 1. adj. 𝑅2 = .119, 𝐹(1, 4092) = 552.65∗∗∗

Emotional health .345∗∗∗

Step 2. adj. 𝑅2 = .123, Δ𝐹(2, 4091) = 21.05∗∗

Emotional health .391∗∗∗

Resilience .081∗∗∗
(c)

Effect 𝛽

BCa 95%
Lower Upper

IV (RS13)—mediator (EH) −.614∗∗∗

Mediator (EH)—DV (MTQ) .586∗∗∗

IV—DV direct effect −.038∗

IV—DV indirect effect −.360 −.385 −.324
IV—DV total effect −.399∗∗∗

Adj. 𝑅2 = .434, 𝐹(2, 4326) = 1657.36∗∗∗

(a) A stepwise regression analysis with the 𝑧-standardized variables emo-
tional health (EH) and resilience (RS13) as independent and tinnitus-related
distress (MTQ) as dependent variable.
(b) A stepwise regression analysis with the 𝑧-standardized variables emo-
tional health (EH) and resilience (RS13) as independent and subjective
tinnitus loudness (T-NRS) as dependent variable.
(c)Mediationwas subsequently testedwith 𝑧-standardized RS13 as indepen-
dent (IV) and 𝑧-standardized MTQ as dependent (DV) variable and the 𝑧-
standardized variable EH as mediator.Themediation effects were estimated
by bootstrap analyses [15].
BCa 95% CI = bias corrected 95% confidence interval based on 5000
bootstrap samples.
A confidence interval that does not contain 0 indicates a significant effect.
∗∗∗

𝑃 < 0.001,
∗∗

𝑃 < 0.01, and ∗𝑃 < 0.05.

a negligible effect on both tinnitus characteristics. Finally,
results of a mediator analysis which serves to reveal indirect
effects of a factor on an outcome variable are in line with
the interpretation that resilience has an indirect effect on
tinnitus-related distress conveyed by the present status of
emotional health. As the personality trait resilience is fairly
stable throughout life [16, 23, 24] while tinnitus usually arises
at middle or older age [2], low resilience is unlikely to
develop as a result of current low emotional health or through
experiencing distressing tinnitus. Rather, low resilience may
promote an unfavourable emotional health status which
in turn may promote high tinnitus-related distress. Along
this line of reasoning, the study extends prior research on
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an association between personality and tinnitus characteris-
tics by suggesting that personality has an indirect influence
on tinnitus severity conveyed via general emotional health.

Resilience is a personality characteristic associated with
adaptation to adverse chronic health conditions. Individuals
with high resilience scores exhibit emotional stability and
possess a behavioural repertoire that allows them to face
stress and adversity in such a way that they retain their
emotional balance. High resilience has been associated with
an internal locus of control [35], that is, the extent to which an
individual perceives an event to be under his own control, and
an internal locus of control was found to be associated with
lower tinnitus-related distress [36]. Usually highly distressed
tinnitus patients believe that they cannot influence their
tinnitus (external locus of control) and as a consequence they
do not apply effective coping strategies [36, 37]. Interestingly,
a mediating effect of coping on the relation between illness
representations and adjustment to the tinnitus has been
reported recently [38].

Although results have to be interpreted within the limits
of a cross-sectional design, they are consistent with the
interpretation that resilience has an indirect effect on tinnitus
severity which is mediated by current emotional health. This
interpretation is corroborated by longitudinal studies, which
suggest that depression and anxiety levels at tinnitus onset are
related to the progression of tinnitus-related distress [3, 4].
Furthermore, it was observed that depression and anxiety in
tinnitus sufferers decreased with time only in those tinnitus
patients that did not exhibit personality disorders [9]. Even
though ultimate proof for the validity of these interactions
requires further prospective studies, testable interactions
between the variables are suggested.

Some other limitations of the present study should be
noted. As the members of the DTL are a self-selected sample,
they may not be representative of the general tinnitus pop-
ulation. The distribution of resilience in the study sample is
comparable to that of other studies with the same instrument,
however [26, 27]. Furthermore, it cannot be excluded that
some questions of the self-report questionnaire were misun-
derstood or were reported incorrectly. The resilience scale
does not contain items to control for response biases.Though
high consistency within the scale as indicated by a high
Cronbach’s alpha as well as the distribution of resilience in the
study samplewhich is comparable to that of other studieswith
the same instrument, together with data obtained with other
personality inventories [39, 40], argue against intentional bias
in tinnitus populations.

5. Conclusions

Analysing data from a large tinnitus populationwe found that
low resilience is associated with low emotional health and
with distressing tinnitus. When considering the personality
trait resilience and the current status of emotional health in
conjunction, resilience has only a minor effect on tinnitus
characteristics. Because of its association with emotional
health, resilience may nevertheless serve as an indicator for
future development of tinnitus-related distress, since it is less
likely to be influenced by adverse transient life conditions and

by distressing tinnitus than emotional health.This needs to be
verified in longitudinal studies involving patients with acute
tinnitus.
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