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ORIGINAL ARTICLE

What’s in a singer’s voice: The effect of attachment, emotions and trauma

Elisa Montia, David C. Kidda, Linda M. Carrollb and Emanuele Castanoa

aDepartment of Psychology, New School for Social Research, New York, USA; bGraduate School of Speech-Language Pathology, Yeshiva
University, New York, USA

ABSTRACT
Research shows that negative experiences in childhood have a long-lasting impact on one’s psycho-
logical outcomes and one’s physiology. The voice is a crucial means of expression, and its complex
physiology is believed to be reflective of emotional and mental states. Parenting practices (particularly
those contributing to insecure attachment) and traumatic experiences in childhood may thus also influ-
ence vocal characteristics. Except for literature on psychogenic voice disorders, the relationship between
such experiences and the ‘normal’ voice is generally unexplored; we propose that a potential relation-
ship is most likely to emerge in singers, for whom the voice is a more central part of their sense of self.
In this paper, we test the hypothesis that vocal characteristics relate to attachment and trauma history.
Study 1: 25 singers (age 18–35) completed an attachment history questionnaire (ECR-R) and the Singing
Voice Handicap Index. Voice range profile and perturbation measures were recorded and analyzed for
voice quality assessment. Study 2: 26 singers (age 19–33) completed the attachment history question-
naire, the Childhood Trauma Questionnaire, and the State and Trait Anxiety Inventory. They were also
administered the Test of Self-Conscious Affect to assess shame and guilt proneness. Voice range profile,
perturbation, and spectrogram measures were recorded and analyzed. The results indicated that anx-
ious attachment, shame, and emotional neglect can predict vocal acoustic measures of intensity and, to
some extent, perturbation. This suggests the need to address attachment, shame, and trauma history
patterns in the aspiring performer.
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Among professionals of voice care, the relationship between
the mind and the voice is well known. For instance, psycho-
logical conflicts (e.g. spouse or parent relationships) and
traumatic experiences are thought to be at the origin of psy-
chogenic voice disorders, such as conversion aphonia (1)—a
crippling condition which makes a person unable to speak. It
is possible that psychological factors may also affect the voice
more broadly, affecting it in systematic ways that do not
necessarily result in a clinical diagnosis. Furthermore, to the
extent that the voice takes on a different role and thus mean-
ing for different individuals, it could be expected that psy-
chological factors are particularly at play for those
individuals whose voice is a more central part of their iden-
tity, such as singers. In this paper we explore these questions
and empirically investigate a series of hypotheses.

Psychology and voice

We tend to be aware of the relation between the sound of
our voice and our mental states. This does not come as a
surprise, if we consider that the voice is a source of infor-
mation about our subjective states and a reflection of the
specific life circumstances that bring them about. Some of
these intuitions are consistent with empirical research find-
ings. For example, some basic emotions can be inferred
from the voice, such as anger, happiness, fear, and sadness
(2). Emotions have also been related to different

mechanical processes of phonation. Anger has been found
to be associated with ‘violent movements between extreme
articulatory positions’; tenderness has been associated with
‘slow, more supple movements’; and disappointment has
been associated with ‘progressive relaxation of the tongue
and soft palate’ (3). As vocal psychotherapist Diane Austin
observes, if one’s needs and feelings remain unmet, the
voice can become inaudible, tense, breathy, or simply
‘untrue’ (4).

While it is evident that distinct emotional states can affect
the voice, it is also reasonable to hypothesize that the physio-
logical subsystems that underlie voice functioning are
affected by psychological experiences that may have occurred
in a recent or distal past. Discrete traumatic experiences are
good candidates, and so is the psychological make-up known
as attachment style (5). As we discuss below, both of these
psychological factors do impact on human physiology. We
propose that because they affect our physiological systems,
they also impact the voice. Such an impact, we suggest, is
particularly likely to emerge among singers, whose sense of
self is directly linked to their voice. Study 1 focuses on the
relationship between attachment style and the voice, while
Study 2 also looks into the effect of childhood trauma on the
voice. Study 2, additionally, examines the relation between
specific self-conscious affects (e.g. shame) and vocal charac-
teristics. We start by providing a brief review of the attach-
ment and childhood trauma literature.
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Attachment

An individual’s attachment style is largely a reflection of her
or his patterns of relating with their primary caregiver (often
the mother) during childhood (5). Theorists, beginning with
pioneer of attachment theory John Bowlby, argue that the
caregiver–child relationship has an evolutionary purpose of
protecting young children from hazards, giving them a
secure basis for development (6,7). In human societies, adults
protect children from both physical and psychological dan-
gers. As a result, the three fundamental elements of attach-
ment are: (1) the level of proximity of the caregiver to the
child, including the behavior a child displays during care-
giver’s absence; (2) the caregiver’s role as ‘secure base’ for
the child to feel safe and secure during play and exploration
of the environment, knowing the parent will be there in case
of need; (3) nurturing by the caregiver, which affirms a sense
of safety in the child, who will be more inclined to believe
that the environment is generally benign (8). Attachment is a
crucial factor in the development of individuals; it has been
shown to have a significant impact on the emotional, social,
and professional aspects of maturation into adulthood
(8–10).

To assess attachment styles, researcher Mary Ainsworth (a
student of John Bowlby) developed in the 1970s the experi-
mental setting known as the ‘strange situation’. In this set-
ting, the quality of a reunion of caregiver and child was
studied and found to be a strong indicator of the child’s
attachment (8–11). Based on observations of such reunions,
researchers developed a taxonomy of three basic attachment
styles: secure attachment, indicated by activity during the
caregiver’s absence and pleasure at their return; insecure anx-
ious attachment, indicated by distress during absence and
upon return; and insecure avoidant attachment, indicated by
a failure to respond to the returning caregiver. In later stud-
ies a further category, that of insecure disorganized attach-
ment, was developed (12,13). Disorganized attachment is
associated with traumatic experiences in childhood, such as
abuse or neglect (12,13). Patterns of attachment in childhood
have been shown to persist into adulthood (8–10).

Observing the magnitude of attachment patterns, Bowlby
hypothesized the presence of an ‘internal working model’
(6,7), which comes as a result of the initial attachment and
the preconceptions that it created: the way one perceives the
self, the environment, and the relationship with the other
continues to be based on the working model over time.
Models of self and other can be based on positive expecta-
tions (resilient self, responsive other) for secure attachment
or on negative expectations (incompetent self, unreliable
other) for insecure attachment. Adult attachment is directly
dependent on infant attachment because of ‘internalized’ rep-
resentations of the internal working model (11).

These attachment dynamics that from childhood are re-
enacted into adulthood directly influence one’s perception of
the environment as safe or unsafe and—crucially—directly
influence the self-concept and other-concept as ‘good
enough’ or not. These representations are activated with
romantic partners, but also play a role in one’s sense of self,
independent of the specific relationship one is (or is not) in

(maintaining a core positive or negative self-image) (10,11).
In the studies presented here, since the focus is on adult
attachment, the measure used is the Experiences in Close
Relationship questionnaire, revised version (ECR-R) (see
below). This measure assesses adult attachment through
one’s general perception of romantic relationships and, more
precisely, the degree of anxious and avoidant attachment
style. Participants indicate their agreement with statements
tapping into the internalized representations mentioned
above (e.g. ‘I’m afraid that once a romantic partner gets to
know me, he or she won’t like who I really am’, ‘I find it dif-
ficult to allow myself to depend on romantic partners’).
These items assess expectations about rejection or abandon-
ment by an actual or potential partner, reflecting rejection or
abandonment in childhood. Being in a relationship at the
time of assessment is not necessary.

Attachment and physiology

As explained by Maunder and Hunter, insecure attachment
can have an impact on physiological responses and on adults’
health conditions (14); this has been shown in several studies
that hint at the fact that attachment impacts self-regulation
and stress responses. Previous studies also showed that inse-
cure attachment affects a variety of physiological factors such
as brain activity, heart rate, and skin conductance response.
For example, in approach and withdrawal decisions, individ-
uals with insecure attachment styles show different frontal
cortex activity compared to those with secure attachment
styles (15). Also, reduced cell concentration in the left hippo-
campus was found among individuals with anxious attach-
ment (16). These findings suggest a relationship between
attachment style and the physiology of the brain.

Here we intend to look at the relationship between attach-
ment and voice. Due to the exploratory nature of this inves-
tigation, we do not have very specific hypotheses for the two
attachment styles, but overall we expect anxious attachment
style to be a stronger predictor than avoidant attachment
style because avoidance is associated with higher levels of
defensiveness, stronger repression of negative affect, and less
self-doubting behaviors (17). Importantly, anxious attach-
ment has been associated with worse health outcomes in
adulthood compared to avoidant attachment (18,19), there-
fore suggesting that its effects on physiology are more dam-
aging than those of avoidant attachment.

Childhood trauma and physiology

When traumatic experiences occur, they affect one’s psyche
as well as one’s body. Research suggests physiological
responses are generally altered by traumatic experiences,
especially if the latter are prolonged (20,21). Childhood abuse
in particular can alter an individual’s response to stress
(22–25). Additionally, prolonged trauma exposure has been
associated with risky physiological and health outcomes such
as immunosuppression (26). Furthermore, trauma during
childhood can lead to changes in structural and functional
properties of the brain that can contribute to psychosocial
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disorders in adulthood (22). Adverse childhood experiences
have been identified as some of the strongest predictors of
fatal health conditions in adults (27).

While, to our knowledge, there is no empirical research
on the relationship between attachment and the voice, the
effects of trauma on the voice have been investigated in sev-
eral studies—albeit only from a perspective of vocal path-
ology. For instance, research has shown that traumatic events
can affect one’s respiration and also one’s voice, in some
cases contributing to a clinical voice disorder (28–30), such
as conversion or functional dysphonia (vocal impairment in
the absence of laryngeal pathology) (31). Other studies on
psychogenic voice disorders reveal the impact of traumatic or
stressful experiences (e.g. loss of a loved one, unhappiness,
conflicts, and accidents) on the voice, showing that symp-
toms associated with a vocal disorder can occur without a
biological cause. When this happens, the cause is often found
to be psychological. Instances of emotional trauma associated
with cases of aphonia (inability to speak) stem from psycho-
logical factors that contribute to muscle tightness in the vocal
folds (30).

Given the above-mentioned studies and the well-known
relationship between trauma and physiology (and specifically
vocal physiology), we expect that experience and severity of
trauma will have an impact on the voice.

Anxiety and shame

Research has investigated how anxiety can impact physio-
logical functions leading, for instance, to deep and irregular
breathing (29). By affecting one’s breath, anxiety can affect
one’s voice; individuals with high anxiety levels seem to be
more prone to developing benign voice disorders (28), and a
decrease in anxiety matches decreases in Fo, frequency range,
and frequency of silent pauses (32). Importantly, higher anx-
iety levels have been associated to traumatic experiences in
childhood and insecure attachment (33).

Self-conscious affect might also be related to voice.
Feelings of shame have been associated with negative concep-
tions of the self and a sense of humiliation in front of others
(which for singers could be related to stage fright) (34).
Importantly, shame is associated with feelings of being
‘small’, a sense of shrinking and worthlessness (35). Also,
shame proneness is about feeling ‘exposed’ (35). For this rea-
son, we expect shame to relate to vocal intensity and perhaps
perturbation. Other measures of self-conscious affect, such as
guilt, detachment, pride, or externalization of blame, may
also be related to voice characteristics, but here we focus on
shame. Research has shown a relationship between shame
and insecure attachment (36) as well as childhood
trauma (37).

More evidence from performance and implications
for singers

As noted above, the effects of psychological factors on the
voice are even more likely to be present among singers, for
whom the voice is a more central part of their identity.

While we are aware of no psychological study specifically
targeting this population, there is some evidence that trau-
matic events affect the performance of musicians (38,39).
Specifically, parental conflict and dysfunctional family envi-
ronments affect musicians’ level of anxiety and their relation-
ship with their instrument (40–42). This is of particular
relevance because musicians, as other performers, experience
performance-related anxiety; this is generally due to the
demands of the music business, the constant feeling of being
evaluated, and stage fright. In some cases, musicians even
develop performance-related injuries. Low self-confidence
levels also seem to contribute to injury proneness (40).

Singers, as musicians, should also be affected by these
dynamics. In the case of singers, their instrument is the
voice, which is even more likely to be affected by psycho-
logical states, compared to other musical instruments, since
it can be directly affected by somatization processes. The
laryngeal nerve, for instance, is sensitive to emotional
changes (2). Emotional distress affects laryngeal muscles in
the same way that a factor as damaging as smoke affects the
throat of a non-smoker, causing muscular twitches in the lar-
ynx. By contrast, in the absence of emotional distress, laryn-
geal muscles appear relaxed (43).

A form of distress particularly relevant for singers, stage
fright, has been analyzed from a therapeutic psychological
perspective by McGinnis and Milling (44). During intense
stage fright, the heart races and the throat dries up. Both
physiological changes have been shown to affect vocal per-
formance (34). Moreover, McGinnis and Milling observe that
stage fright symptoms are unmistakably similar to those of
social phobia, which has been shown to have a relationship
with attachment patterns and trauma (17,22). This raises the
possibility that stage fright, and its vocal consequences, may
likewise relate to attachment and trauma. Because the voice
is singers’ primary instrument and it is very central to their
sense of self, we hypothesized that attachment styles and
trauma history relate to acoustic characteristics of the voice
among singers.

Hypotheses

We hypothesize that insecure attachment styles and trauma,
as well as measures of self-conscious affect (mainly shame,
but possibly guilt, pride, detachment, and externalization)
relate to perturbation measures and measures of intensity.

Study 1

Method

Participants
Participants (n¼ 25; 14 women, 11 men) (Table 1) were
recruited through music programs at universities and conser-
vatories, as well as via Craigslist, a popular online listing of
classifieds. In Study 1, age range information is present, but
information from each participant was not available; in
Study 2, all ages are reported and will be taken into account
because of possible age demarcation due to cartilage ossifica-
tion at age 25 (2,45).
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Singers self-identified regarding performance and style as
either musical theatre singers (10), choral singers (6), or jazz
singers (9). All had a minimum of 5 years of vocal training.

This study was approved by the Institutional Review
Board at The New School for Social Research, New York.

Materials
Attachment style was assessed using the ECR-R (Experiences
in Close Relationships–Revised). The ECR-R is a 36-item
questionnaire designed to assess individual differences in
attachment-related anxiety (i.e. insecure versus secure about
their partner’s availability and responsiveness) and attach-
ment-related avoidance (i.e. comfortable versus uncomfort-
able being close to others). The Cronbach alpha for both
scales is very high (0.93 for the anxious attachment scale and
0.95 for the avoidant scale) indicating strong internal consist-
ency (46,47).

The Singing Voice Handicap Index consists of 36 items
(each scored from ‘0 ¼ never’ to ‘always ¼4’) on singing
voice-related dysfunction and assesses the level of physical
and emotional voice disability in singing mode. It was cre-
ated to measure the psychological consequences of voice dis-
orders (48).

The voice analysis was conducted using LingWAVES (49),
a software program used for professional voice and speech
analysis (Figure 1 and Figure 2). LingWAVES has been pre-
viously used in voice analyses and has been shown to be a
reliable instrument to measure perturbation and voice pro-
files (50,51). The LingWAVES sound level meter (52) was
used for the recordings (subjects were positioned 30 cm away
from the sound level meter).

Procedure
The study consisted of two phases: subjects first completed
questionnaires online (ECR-R and the Singing Voice
Handicap Index mentioned in Materials) using Qualtrics
research software and, in the second phase, came to the
laboratory (a vocal room, sound pressure level (SPL) 40 dB
sound floor, at the New School University) to have their
singing voices recorded.

Subjects were scheduled for in-person recordings after
completing the online questionnaires. They were instructed
to come in only if they were well rested and had avoided
smoking, caffeine, and alcohol the day of the recording. No
subject reported any vocal problems at the time of the
recording. They were given 5minutes to warm up before

data recording. The phonetogram (voice range profile) was
recorded to determine intensity and range (all intensity vari-
ables are calculated by LingWAVES and are shown in Figure
1A). LingWAVES’s keyboard was used to guide participants
(semitone-scaled intervals), unless they requested to ascend
or descend independently from a comfortable middle range
note of choice.

The data set included maximum intensity and intensity
range, voice profile percentage or model fit, and the amount
of intensity reduction during the register change. Subjects’
sustained phonation was recorded on an ‘ah’ at comfortable
pitch and loudness for perturbation and voice quality assess-
ment. The mid-portion of each token was analyzed, trim-
ming 500ms for onset and 500ms for offset to eliminate
instability during onset and offset of voicing. Analysis was
conducted on a 5-second segment to ensure adequate sam-
pling of voice stability. A minimum of one token per subject
was used.

While the purpose of the present research was not to
evaluate vocal health or potential dysphonia, we used
LingWAVES’s Dysphonia Severity Index (DSI) to obtain
continuous measures of jitter, shimmer, irregularity/rough-
ness, and noise/breathiness. Norms for perturbation in
LingWAVES are explained by the formula in the
LingWAVES Manual: (DSI ¼0.13*MPT þ0.0053*Fo-high –
0.26*I-low – 1.18*jitter þ12.4) (49). This is calculated based
on a multivariate analysis of a large database of over 1,000
normal and pathologic voices developed by the Belgian Study
Group on Voice Disorders (53). The results of the formula
can later be classified into levels of impairment; however, the
authors are not using perturbation measures to make a case
for potential impairment. Additionally, norms were checked
from Baken and Orlikoff (54 p. 128) for intensity in singers
after 2.5 years of vocal training (mean maximum SPL for
women between 18 and 38 years of age ranges from 99 to
112 dB; mean maximum SPL for men between 18 and 39
years of age ranges from 92 to 116 dB) (51). Our data are
within normal range (Table 1).

Results

Data were analyzed using SAS (version 9.2). Bivariate
Pearson correlation coefficients were computed between
vocal and attachment variables, followed by multiple
regressions.

Vocal variables used from the phonetogram were max-
imum intensity/maximum volume, intensity range/volume
dynamic, and the volume/intensity drop/reduction during the
register change (VDRC) (Figure 1).

From the perturbation and voice quality assessment data
(Dysphonia Severity Index in LingWAVES) we used jitter %,
shimmer %, roughness/irregularity, and breathiness/noise.
The unit of measure of irregularity/roughness and breathi-
ness/noise is N/H (noise-to-harmonics ratio). All means are
reported in Table 1. The DSI profile is shown in Figure 2.

These variables were approximately normally distributed
except for jitter, shimmer, and irregularity, which were
positively skewed. Natural log transformations were

Table 1. Means and standard deviations in Study 1.

M SD

Anxious attachment 3.14 1.08
Avoidant attachment 2.92 1.26
Shimmer 10.01 10.96
Jitter 0.9 1.68
Intensity reduction at register change 3.56 3.62
Noise/breathiness 1.36 0.77
Irregularity/roughness 0.98 0.36
Maximum volume/maximum intensity 104.16 5.32
Volume dynamic/intensity range 59.24 7.32
Singing Voice Handicap Index 1.69 0.38

18–35 years of age.
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computed to meet the assumptions of our statistical tests.
As predicted, several variables in the phonetogram and per-
turbation measures were significantly correlated with the
measures of anxious and avoidant attachment (Table 2);
importantly, anxious attachment negatively correlated with

maximum intensity in the phonetogram (r¼#0.43,
P< 0.05), and positively correlated with jitter (r¼ 0.52,
P< 0.01) and irregularity (r¼ 0.40, P< 0.05). Avoidant
attachment correlated with jitter (r¼ 0.49, P< 0.05) and
shimmer (r¼ 0.40, P< 0.05).

Figure 1. Phonetogram (voice range profile) in LingWAVES.
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A marginal negative correlation was also found between
intensity dynamic and anxious attachment (P< 0.07), and,
unexpectedly, the volume/intensity drop during the register
change (VDRC) was marginally negatively correlated (a posi-
tive correlation was expected) with voice disability measured
with the Singing Voice Handicap Index (r ¼ –0.36, P< 0.1).

Regression analyses were also performed to explore
unique contributions of anxious and avoidant attachment
(Tables 3–6). Results of these multiple regressions reveal that
with the exception of irregularity/roughness, which is pre-
dicted in opposite ways by anxious and avoidance scores, the
two attachment styles tend to have similar, though not sig-
nificant, effects.1

Following Brockmann and colleagues (55), we also
explored gender differences across vocal DSI LingWAVES
parameters of jitter and shimmer (although, in LingWAVES

research, no gender differences were previously shown) (49).
To assess whether gender significantly related to vocal char-
acteristics or influenced their relations with the attachment
variables, we conducted analyses using general linear models
(using Proc GLM in SAS 9.2). Gender was entered as a

Table 2. Correlations in Study 1.

Maximum intensity Intensity dynamic Shimmer Jitter Irregularity Noise Anxious attachment Avoidant attachment

Maximum intensity 0.72 #0.29 #0.12 #0.21 #0.02 #0.43* #0.28
Intensity dynamic #0.37 #0.34 #0.35 0.08 #0.37 #0.32
Shimmer 0.43* 0.52* 0.33 0.33 0.40*
Jitter 0.49* 0.004 0.52* 0.49*
Irregularity #0.01 0.42* 0.13
Noise #0.26 #0.13

*P< 0.05.

Table 3. Maximum intensity in phonetogram.

Variable B SE B b

Anxious attachment –2.04 1.18 –0.41
Avoidant attachment –0.14 1.01 –0.03
Adj R2 0.12

*P< 0.05.

Figure 2. Jitter, Shimmer, Irregularity/roughness and Noise/breathiness (Dysphonia Severity Index) in LingWAVES.

Table 4. Shimmer.

Variable B SE B b

Anxious attachment 0.04 0.07 0.14
Avoidant attachment 0.08 0.06 0.31
Adj R2 0.09

*P< 0.05.

Table 5. Jitter.

Variable B SE B b

Anxious attachment 0.23 0.15 0.34
Avoidant attachment 0.16 0.12 0.28
Adj R2 0.26

*P< 0.05.

Table 6. Irregularity/roughness.

Variable B SE B b

Anxious attachment 0.07 0.03 0.54*
Avoidant attachment –0.02 0.02 –0.19
Adj R2 0.13

*P< 0.05.
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dichotomous variable, and the attachment variables were
entered as continuous predictors (after being centered),
along with the interaction term. This strategy was used for
all vocal characteristics. Across dependent variables, neither
the main effect of gender (all P values >0.14) nor the
interaction of gender and anxious attachment (all P values
>0.37) were significant. The interactions of gender and
avoidant attachment (all P values >0.17) were also not
significant.

Discussion

Study 1 explored the relationship between attachment style
and the voice among singers. Anxious attachment signifi-
cantly negatively correlated with maximum intensity. It posi-
tively correlated with jitter and irregularity. Also, avoidant
attachment positively correlated with jitter and shimmer.
While this investigation was exploratory, given the lack of
empirical studies addressing these questions, the findings are
consistent with the tentative hypotheses we put forward, and
they are meaningful given the known relation to attachment
and physiology, defensiveness, and self-doubt.

The negative correlation between the Singing Voice
Handicap Index (48) and volume/intensity reduction during
the first register change was unexpected, as high voice dis-
comfort should be associated with a larger (not smaller)
intensity drop in the register change (which could be inter-
preted as the singer ‘backing off’). One possible explanation
is that our sample of singers did not have a specific com-
plaint of voice dysfunction. Cohen and colleagues (48) cre-
ated and validated the Singing Voice Handicap Index for
voice patients who are aware of their voice disability and
possible disorder. In this study, our subjects are singers with-
out specific dysphonia. It is our belief that some degree of
confusion may have occurred when subjects read a survey
that questioned the physical and emotional health of their
voice for the first time. No other correlations were found
with the Singing Voice Handicap Index, probably for the
same reason.

Broadly, the results of this study support the idea that
attachment quality is related to characteristics of the voice.

Study 2

Method

Study 2 aimed at replicating and extending findings from
Study 1 by also exploring the relations of trauma, anxiety,
and self-conscious affects (particularly shame) with vocal
characteristics.

Participants
A total of 26 participants (musical theatre singers) between
the ages of 19 and 33 were recruited through conservatories
or online (via the talent website Backstage.com) (Table 7); 20
subjects were female, and 5 were male (one participant
selected ‘other’). This study was approved by the

Institutional Review Board at The New School for Social
Research, New York.

Materials
As in Study 1, the ECR-R was used to assess adult attach-
ment styles, and LingWAVES Software for gathering data
about the voice.

The Childhood Trauma Questionnaire Short Form
(56,57), a self-report measure, was administered to assess
trauma. It is 28-item self-report scale constructed to assess
different kinds of abuse and neglect in childhood and adoles-
cence. Subscales estimate abuse (Emotional, Physical, and
Sexual) and neglect (Emotional and Physical). Additionally,
there is a three-item Minimization/Denial subscale to control
for response bias, specifically the minimization of abuse. The
Childhood Trauma Questionnaire has adequate reliability,
with high internal consistency. In prior studies, the Sexual
Abuse, Emotional Neglect, Emotional Abuse, and Physical
Abuse subscales had Cronbach’s alpha coefficients ranging
from 0.81 to 0.95 (56,57).

A revised version of the State–Trait Anxiety Inventory
(STAI) (58), a 40-item self-report measure of trait and state
anxiety, was used. The main version of the STAI contains 20
items for trait anxiety and 20 items for state anxiety. The
revised version uses six items for state anxiety. Participants
are asked to report their frequency of anxiety-related experi-
ences on scales ranging from ‘almost never’ to ‘almost
always’. The STAI shows adequate reliability and validity
coefficients. Internal consistency coefficients in prior studies
range from 0.86 to 0.95, and test–retest reliability correla-
tions have ranged from 0.65 to 0.75 over a 2-month interval
(58,59).

The TOSCA-3 (Test of Self-Conscious Affect version 3)
(60,61) was used to assess shame proneness (47). It contains
16 scenarios, and participants are asked to indicate their like-
lihood of responding (‘1 ¼ not likely’ to ‘5 ¼ very likely’) in
ways indicative of shame and other self-conscious emotions
(including guilt, pride, detachment, and externalization).
Reliability coefficients for the TOSCA-3 range between 0.60
and 0.80. Using scenarios rather than brief labels depicting
the emotions (e.g. shame, guilt) is one of the TOSCA’s

Table 7. Means and standard deviations in Study 2.

M SD n %

Age 23.84 3.02 26
Gender Female 20 76.92

Male 5 19.23
Other 1 3.85

Maximum intensity 102.5 6.32 26
Intensity dynamic 57.08 7.75 26
Jitter 1.42 1.72 26
Shimmer 7.77 5.29 26
Irregularity 0.94 0.32 26
Childhood trauma 37.6 10.49 26
Anxious attachment 3.46 1.12 26
Avoidant attachment 3.26 1.16 26
Trait anxiety 2.23 0.57 26
Shame 49.65 9.63 26
Training (years) 9.07 4.009 26
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advantages, since it is easy for adults to confuse the labels of
guilt and shame (52–54).

The Singing Voice Handicap Index was not used in the
second study following considerations presented in the previ-
ous discussion.

Procedure
The procedure for Study 2 was almost identical to the steps
and criteria of Study 1. The exception was administering the
Childhood Trauma Questionnaire at the end of the whole
study, in person, with the purpose of not upsetting partici-
pants before they sang. Participants were also asked to rate
their level of identification as a singer on a scale ranging
from 1 to 5. The state anxiety scale was also administered in
person, before participants took the Childhood Trauma
Questionnaire. Participants completed the other scales (dis-
cussed in Materials of Study 2) before visiting the lab.
Another difference from Study 1 is that a spectrogram of
singers performing an ascending glissando was performed on
an ‘ah’ vowel (for different intensity-related information)
after recording the phonetogram and sustained phonation
for perturbation measures.

In Study 2, subjects also had sensors on their fingers to
gather physiological data for purposes that are not discussed
here.

Results

Data were analyzed using SAS (version 9.2) to explore rela-
tionships among acoustic variables, attachment, trauma, and
self-conscious affect. For a few analyses, data from all partici-
pants were not available due to recording errors or outliers.
In those cases, the degrees of freedom will be reported (in all
other cases, data from all 26 participants were used). As in
Study 1, anxious attachment negatively correlated with max-
imum intensity in the phonetogram (approaching signifi-
cance, r ¼ –0.37, P¼ 0.05). Maximum intensity also
negatively correlated with shame (r ¼ –0.59, P< 0.01). Also,
not surprisingly, anxious attachment and shame were posi-
tively correlated (r¼ 0.40, P < 0.05). Thus, we decided to
utilize the Hayes (2013) bootstrapping procedure to investi-
gate whether shame mediated the relationship between anx-
ious attachment and maximum intensity. We observed a
significant indirect effect of anxious attachment on max-
imum intensity via shame, b ¼ –1.36 (95% CI –3.41, –0.10),
and the effect was large, j2¼ 0.21 (95% CI 0.02, 0.45).
Furthermore, the direct effect was not significant, indicating
that shame fully mediated the anxious attachment–maximum
intensity relationship, b ¼ –1.04 (95% CI –3.41, 1.32). Guilt
and anxiety were not reliable mediators (all confidence inter-
vals for the indirect effects included zero).

Relations between the neglect measures from the
Childhood Trauma Questionnaire and intensity on the spec-
trogram were examined in multiple regression analyses, with
maximum and average intensity regressed on physical and
emotional neglect. For both maximum intensity (Table 8)
and average intensity (Table 9) there was a negative effect of
emotional neglect. None of the measures of abuse reliably
related to the intensity measures.

No effects of age, gender, or training were found on the
key vocal characteristics, and so they were not included as
covariates. Unexpectedly, correlations between perturbation
measures and attachment (and trauma) were not found.
Also, we observed a marginal negative correlation between
shimmer and trait anxiety (r ¼ –0.38, P¼ 0.05). However,
given that many of the perturbation measures had bimodal
distributions, the results of these parametric tests may be
unreliable. In future research, these relations should be tested
using larger samples in which these variables should present
more normal distributions.

Maximum intensity in the phonetogram also negatively
correlated with trait anxiety (r¼ –0.45, P< 0.05).
Additionally, intensity dynamic was negatively correlated
with externalization of blame (r(23)¼ –0.49, P< 0.05).
Interestingly, singers’ level of identification as a singer nega-
tively correlated with anxious attachment (r ¼ –39, P< 0.05)
and with the total number of above-threshold trauma for
abuse and neglect (r ¼ –0.48, P< 0.05).

Discussion

The results of Study 2 replicate the relationship between
anxious attachment and intensity. Furthermore, Study 2
reveals that this relationship is mediated by shame. This is
consistent with our conjecture that this relationship is due
to a negative self-image leading one to feeling ‘small’.
While we did not plan to examine the relationship with
other variables measured by the TOSCA, for exploratory
purposes we looked at correlation between guilt and voice
characteristics and found that guilt did not exhibit signifi-
cant correlations. This is consistent with literature that
describes guilt and shame as distinct emotional experiences.
Research that looks at shame and guilt as distinct emotional
experiences suggests that guilt is a moral and adaptive emo-
tion; it is about an actual behavior rather than about the
self specifically. Shame, on the contrary, is a more disposi-
tional attribution and may thus represent ‘the darker side
of moral effect’ (33).

Of interest, while shame mediated the impact of anxious
attachment on intensity, anxiety (which is not associated par-
ticularly with ‘feeling small’) was not a reliable mediator.
Among others, the negative correlation between

Table 8. Maximum intensity in spectrogram.

Variable B SE B b

Emotional neglect –1.62 0.71 –0.50*
Physical neglect 0.87 0.71 0.26
Adj R2 0.11

*P< 0.05.

Table 9. Mean intensity in spectrogram.

Variable B SE B b

Emotional neglect –0.68 0.25 –0.56*
Physical neglect 0.38 0.25 0.31
Adj R2 0.16

*P< 0.05.

8 E. MONTI ET AL.

D
ow

nl
oa

de
d 

by
 [E

lis
a 

M
on

ti]
 a

t 0
3:

53
 1

4 
A

pr
il 

20
16

 



externalization of blame and intensity dynamic is also inter-
esting, since the scale of externalization of blame assesses
defensive mechanisms against shame proneness (62).
Externalization is defensive inasmuch as it helps one exter-
nalize factors that would otherwise lead to self-blame.
Externalization, however, signals that the tendency for self-
blame (and therefore shame) is present.

Particularly interesting is the result that emotional neglect
in childhood predicted both average and maximum intensity
in the spectrogram. One way to explain this relationship
(even though possible mediators or moderators were not
found in this research) could be that experiences of neglect
in childhood—even more than abuse—are associated with
higher behavioral withdrawal and avoidance of any stimula-
tion that would lead to arousal (63). This is consistent with
case studies in psychotherapy settings that have found an
association between emotional neglect and feelings of disem-
powerment, loneliness, and an even greater inability to pro-
cess feelings (64). These characteristics could be related to
lower intensity in singers as a way of withdrawing from a
vocal task that invites one to be both emotionally and phys-
ically engaged.

General discussion

In this contribution we aimed at exploring some psycho-
logical factors that may be related to voice characteristics
among singers. We looked specifically at attachment style,
trauma, and the emotion of shame. In Study 1, results sug-
gested a relationship between insecure attachment (anxious
specifically) and voice characteristics of singers. In Study 2,
the relationship between anxious attachment and maximum
intensity was replicated, and it was mediated by shame
proneness. Also, emotional neglect predicted lower intensity
in the spectrogram, which can be interpreted as shunning
expansive behaviors (i.e. being louder).

The negative relationship found between identification as
a singer and both the total above-threshold trauma and anx-
ious attachment could point to the fact that traumatic experi-
ences in childhood and anxious attachment impair a singer’s
sense of identity. As previously observed, insecure attach-
ment can have an impact on one’s sense of identity by con-
tributing to a negative self-image. Training and practice of
singers may allow them to be more expressive of their emo-
tions and personality, but their negative sense of self can
strongly influence them. Addressing psychological issues may
thus also contribute positively to their singing. While emo-
tional and psychological elements can affect a singer’s voice,
their consequences are often regarded as ‘technical issues’ or
temporary emotional distress due to the immediate circum-
stances. These findings point to the possibility that behind a
technical difficulty in the voice there might be deeply rooted
emotional issues.

Limitations and future directions

Limitations in this study include the small sample and little
information on vocal history and demographics about the

subjects (especially in Study 1). Further research is needed to
explore more in depth the relationships between the voice
and psychological characteristics, particularly affective ones
and across levels of training, performance, and age groups. It
should also be noted that these findings are to be considered
preliminary, and that the studies themselves were exploratory
in nature. Replication and sharpening of the hypotheses are
thus clearly needed.

Conclusion

The effect of one’s attachment and trauma history, as well as
feelings of shame, impacts on voice quality and vocal control.
The results of the presented studies all point to the need to
address further the relation between psychological factors
related to early emotional development and voice characteris-
tics among professionals.

Note

1. To explore this issue further, we created a combined
variable averaging the two types of insecure attachment
(anxious and avoidant; see Fraley et al. (46)). This com-
posite score predicted maximum intensity b¼ –0.39,
SE¼ 0.19, t(23)¼ –2.09, P¼ 0.04; jitter b¼ 0.56,
SE¼ 0.17, t(23)¼ 3.30, P¼ 0.003; and shimmer b¼ 0.41,
SE¼ 0.18, t(23)¼ 2.17, P¼ 0.04.

Disclosure statement

The authors report no conflicts of interest.

References

1. Aronson AE. Clinical voice disorders: an interdisciplinary
approach. 2nd ed. New York: Thieme Inc., 1985.

2. Kreiman J, Sidtis D. Foundations of voice studies: an interdiscip-
linary approach to voice production and perception. Chichester,
UK: Wiley-Blackwell, 2011.

3. F!onagy I. A new method of investigating the perception of pros-
odic features. Lang Speech. 1978;21:34–49.

4. Austin D. The theory and practice of vocal psychotherapy: songs
of the self. London: Jessica Kingsley Publishers, 2008.

5. Bretherton I. The origins of attachment theory: John Bowlby and
Mary Ainsworth. Dev Psychol. 1992;28:759–75.

6. Bowlby J. Attachment and loss. Vol. 1: Attachment. New York:
Basic Books, 1969.

7. Bowlby J. The making and breaking of affectional bonds. New
York: Routledge, 1979.

8. Holmes J. Exploring in security: towards an attachment-informed
psychoanalytic psychotherapy. London: Routledge, 2010.

9. Steele H, Steele M. 10 clinical uses of the Adult Attachment
Interview. In: Steele H, Steele M, editors. Clinical applications of
the Adult Attachment Interview. New York: Guilford Press, 2008.
p. 3–30.

10. Wallin DJ. Attachment in psychotherapy. New York: Guilford
Press, 2007.

11. Van IJzendoorn MH. Adult attachment representations, parental
responsiveness, and infant attachment: A meta-analysis on the
predictive validity of the Adult Attachment Interview.
Psychological Bulletin. 1995;117:387–403.

12. Van IJzendoorn MH, Schuengel C, Bakermans Kranenburg MJ.
Disorganized attachment in early childhood: Meta-analysis of

LOGOPEDICS PHONIATRICS VOCOLOGY 9

D
ow

nl
oa

de
d 

by
 [E

lis
a 

M
on

ti]
 a

t 0
3:

53
 1

4 
A

pr
il 

20
16

 



precursors, concomitants, and sequelae. Dev Psychopathol.
1999;11:225–49.

13. Main M, Solomon J. Discovery of an insecure disoriented attach-
ment pattern: procedures, findings and implications for the classi-
fication of behavior. In: Brazelton T, Youngman M, editors.
Affective development in infancy. Norwood, NJ: Ablex, 1986.

14. Maunder RG, Hunter JJ. Attachment and psychosomatic medi-
cine: Developmental contributions to stress and disease.
Psychosom Med. 2001;63:556–67.

15. Gander M, Buchheim A. Attachment classification, psychophysi-
ology and frontal EEG asymmetry across the lifespan: a review.
Front Hum Neurosci. 2015;9:79.

16. Quirin M, Omri G, Pruessner JC, Eggert LD. Adult attachment
insecurity and hippocampal cell density. Soc Cogn Affect
Neurosci. 2010;5:39–47.

17. Mikulincer M. Adult attachment style and affect regulation:
Strategic variations in self-appraisals. J Pers Soc Psychol.
1998;75:420–35.

18. Stanton SCE, Campbell L. Perceived social support moderates the
link between attachment anxiety and health outcomes. PLoS One.
2014;9:e95358.

19. McWilliams LA, Bailey JS. Associations between adult attachment
ratings and health conditions: Evidence from the National
Comorbidity Survey Replication. Health Psychol. 2010;29:446–53.

20. D’Andrea W, Ford J, Stolbach B, Spinazzola J, van der Kolk B.
Understanding interpersonal trauma in children: Why we need a
developmentally appropriate trauma diagnosis. Am J
Orthopsychiatry. 2012;82:187–200.

21. DePierro J, D’Andrea W, Pole N. Attention biases in female sur-
vivors of chronic interpersonal violence: Relationship to trauma-
related symptoms and physiology. Eur J Psychotraumatol. 2013;4.

22. Kuo JR, Goldin PR, Werner K, Heimberg RG, Gross JJ.
Childhood trauma and current psychological functioning in
adults with social anxiety disorder. J Anxiety Disord.
2011;25:467–73.

23. Bevans K, Cerbone A, Overstreet S. Relations between recurrent
trauma exposure and recent life stress and salivary cortisol among
children. Dev Psychopathol. 2008;20:257–72.

24. King JA, Mandansky D, King S, Fletcher K, Brewer J. Early sexual
abuse and low cortisol. Psychiatry Clin Neurosci. 2001;55:71–4.

25. Pole N. The psychophysiology of posttraumatic stress disorder: A
meta-analysis. Psychol Bull. 2007;133:725–46.

26. D’Andrea W, Sharma R, Zelechoski AD, Spinazzola J. Physical
health problems after single trauma exposure when stress takes
root in the body. J Am Psychiatr Nurses Assoc. 2011;17:378–92.

27. Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM,
Edwards V, et al. Relationship of childhood abuse and household
dysfunction to many of the leading causes of death in adults: The
Adverse Childhood Experiences (ACE) study. Am J Prev Med.
1998;14:245–58.

28. Siupsinskiene N, Razbadauskas A, Dubosas L. Psychological dis-
tress in patients with benign voice disorders. Folia Phoniatr
Logop. 2010;63:281–8.

29. Cacioppo JT, Tassinary LG, Berntson GG. Handbook of psycho-
physiology. 3rd ed. Cambridge, UK: Cambridge University Press,
2007.

30. Butcher P, Elias A, Cavalli L. Understanding and treating psycho-
genic voice disorders: a cognitive behavioral framework.
Chichester: Wiley, 2007.

31. Rosen D, Sataloff RT. Psychology of voice disorders. Singular;
1997.

32. Laukka P, Linnman C, Ahs F, Pissiota A, Frans O, Faria V, et al.
In a nervous voice: Acoustic analysis and perception of anxiety in
social phobics’ speech. Journal of Nonverbal Behavior.
2008;32:195–214.

33. Hovens JGFM, Wiersma JE, Giltay EJ, Van Oppen P,
Spinhoven P, Penninx BWJH, et al. Childhood life events and
childhood trauma in adult patients with depressive, anxiety and
comorbid disorders vs. controls. Acta Psychiatr Scand.
2010;122:66–74.

34. Sherman DM. Mental health for singers. In: Jahn AF, editor. A
singer’s guide to complete health. New York: Oxford University
Press, 2013.

35. Tangney JP. Recent advances in the empirical study of shame
and guilt. American Behavioral Scientist. 1995;38:1132–45.

36. Wei M, Shaffer PA, Young SK, Zakalik RA. Adult attachment,
shame, depression, and loneliness: The mediation role of basic
psychological needs satisfaction. Journal of Counseling
Psychology. 2005;52:591.

37. Dutton DG, Van Ginkel C, Starzomski A. The role of shame and
guilt in the intergenerational transmission of abusiveness.
Violence Vict. 1995;10:121–31.

38. Kenny DT. Negative emotions in music making: performance
anxiety. In: Juslin P, Sloboda J, editors. Handbook of music and
emotion: theory, research, applications. Oxford: Oxford
University Press, 2009. p. 425–51.

39. Kenny DT. The psychology of music performance anxiety.
Oxford: Oxford University Press, 2011.

40. Montello L. Exploring the causes and treatment of musical per-
formance stress: a process-oriented group music therapy
approach. In: Spintge R, Droh R, editors. Music Medicine. Saint
Louis: MMB Music, Inc., 1992.

41. Benenzon R. Music therapy in child psychosis. Springfield, IL:
Charles C. Thomas, 1982.

42. Coons EE, Montello L, Perez J. Confidence and denial factors
affect musicians postperformance immune response. International
Journal of Arts Medicine. 1995;4–11.

43. Gillespie A, Helou L, Ziegler A. Crossroads of the respiratory and
phonatory systems: where to go from here? The Voice
Foundation, 43rd Annual Symposium, Philadelphia PA, 30 May
2014. Lecture.

44. McGinnis AM, Milling LS. Psychological treatment of musical
performance anxiety: Current status and future directions.
Psychotherapy: Theory, Research, Practice, Training.
2005;42:357–73.

45. Ringel RL, Chodzko-Zajko WJ. Vocal indices of biological age.
Journal of Voice. 1987;1:31–7.

46. Fraley RC, Waller NG, Brennan KA. An item response theory
analysis of self-report measures of adult attachment. J Pers Soc
Psychol. 2000;78:350–65.

47. Ravitz P, Maunder R, Hunter J, Sthankiya B, Lancee W. Adult
attachment measures: A 25-year review. J Psychosom Res.
2010;69:419–32.

48. Cohen SM, Jacobson BH, Garrett CG, Noordzij JP, Stewart MG,
Attia A, et al. Creation and validation of the singing voice handi-
cap index. Ann Otol Rhinol Laryngol. 2007;116:402–6.

49. Wevosys. LingWAVES Voice Clinic Suite; 2011.
50. Torrejano G, Guimaraes I. Voice quality after supracricoid lar-

yngectomy and total laryngectomy with insertion of voice pros-
thesis. J Voice. 2009;23:240–6.

51. Lycke H. Identification of three natural voice groups by phone-
tography. Doctoral Thesis in Biochemical Sciences, Leuven,
Belgium, 4 June 2013.

52. Mella C, Perederco C. The effects of phoniatric therapy on acous-
tic parameters in patients with vocal nodules. Abstracts of free
papers presented at the congress of European Laryngological
Society Helsinki, 13–16 June 2012.

53. Van de Heyning PH, Remacle M, Van Cauwenberge P.
Functional assessment of voice disorders. Acta Otorhinolaryngol
Belg. 1996;50:249–396.

54. Baken RJ, Orlikoff RF. Introduction. In: Clinical measurement of
speech and voice. 2nd ed. San Diego, CA: Singular Thomson
Learning, 2000.

55. Brockmann M, Storck C, Carding PN, Drinnan MJ. Voice loud-
ness and gender effects on jitter and shimmer in healthy adults. J
Speech Lang Hear Res. 2008;51:1152–60.

56. Fink LA, Bernstein D, Handelsman L, Foote J, Lovejoy M. Initial
reliability and validity of the childhood trauma interview: A new
multidimensional measure of childhood interpersonal trauma.
Am J Psychiatry. 1995;152:1329–35.

10 E. MONTI ET AL.

D
ow

nl
oa

de
d 

by
 [E

lis
a 

M
on

ti]
 a

t 0
3:

53
 1

4 
A

pr
il 

20
16

 



57. Bernstein DP, Stein JA, Newcomb MD, Walker E, Pogge D,
Ahluvalia T, et al. Development and validation of a brief screen-
ing version of the Childhood Trauma Questionnaire. Child Abuse
Negl. 2003;27:169–90.

58. Spielberger CD, Gorsuch RL, Lushene R, Vagg PR, Jacobs GA.
Manual for the State-Trait Anxiety Inventory. Palo Alto, CA:
Consulting Psychologists Press, 1983.

59. Marteau TM, Bekker H. The development of a six-item short-
form of the state scale of the Spielberger State—Trait Anxiety
Inventory (STAI). Br J Clin Psychol. 1992;31:301–6.

60. Tangney JP, Dearing RL, Wagner PE, Gramzow RH. The Test of
SelfConscious Affect3 (TOSCA3). Fairfax, VA: George Mason
University, 2000.

61. Tangney JP. Assessing individual differences in proneness to
shame and guilt: Development of the Self-Conscious Affect
and Attribution Inventory. J Pers Soc Psychol.
1990;59:102–11.

62. Tangney JP, Dearing RL. Shame and guilt. New York: Guilford
Press, 2002.

63. O’Mahen HA, Karl A, Moberly N, Fedock G. The association
between childhood maltreatment and emotion regulation: Two
different mechanisms contributing to depression? J Affect Disord.
2015;174:287–95.

64. Cori JL. The emotionally absent mother: a guide to self-
healing and getting the love you missed. Workman
Publishing. 2010.

LOGOPEDICS PHONIATRICS VOCOLOGY 11

D
ow

nl
oa

de
d 

by
 [E

lis
a 

M
on

ti]
 a

t 0
3:

53
 1

4 
A

pr
il 

20
16

 

View publication statsView publication stats

https://www.researchgate.net/publication/301300686

	What’s in a singer’s voice: The effect of attachment, emotions and trauma
	Psychology and voice
	Attachment
	Attachment and physiology
	Childhood trauma and physiology
	Anxiety and shame
	More evidence from performance and implications for singers
	Hypotheses
	Study 1
	Method
	Results
	Discussion

	Study 2
	Method
	Results
	Discussion

	General discussion
	Limitations and future directions

	Conclusion
	Note
	Disclosure statement
	References


