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Abstract
Background Acquisition and acceptance of the alaryngeal voice, psychological state, and Quality of Life (QoL) of laryngecto-
mized patients.
Methods Thirty-two patients who underwent total laryngectomy were included in the study; 17 of them were treated by a
psychologist and a speech therapist (experimental group); 15 performed only speech therapy (control group).
Results The experimental group showed a significant improvement in all parameters of the INFVo scale, in the score of the
Environment subscale and in the total score of the I-SECEL (Self-Evaluation of Communication Experiences after Laryngeal
Cancer); in the Depression, Obsession-Compulsion and Paranoia areas of the SCL-90-R (SymptomCheck List-90-Revised); and
in the Social area (REL) of the WHOQOL-B (World Health Organization Quality of Life Scale–Brief).
Conclusions An integrated rehabilitative approach to laryngectomized patients improves emotional state and psychosocial as-
pects and promotes acceptance and use of the new voice and recovery of a better quality of life.
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Introduction

Head and neck cancer is associated with issues related
to the fear of illness and death, and with the disruption
of self-image and social and family relationships.

The most common site for head and neck cancer in
Italy is the larynx. In the last decades, management of
laryngeal cancer changed and many conservative strate-
gies, both surgical, with the codification of partial opera-
tions, and nonsurgical, with a variety of combinations and
sequences of chemotherapy and radiotherapy, have been
proposed and extensively spread in the clinical practice

[1–5]. Such push for conservative treatment and conse-
quent organ preservation in patients with laryngeal can-
cers has been dictated by the clear impairment of quality
of life deriving from a total laryngectomy, which in spite
of being pretty oncologically effective is a very mutilating
procedure. Nevertheless, there is a growing body of liter-
ature showing that Borgan preservation^ therapies (surgi-
cal and nonsurgical) do not mean Bfunction preservation,^
and to preserve a larynx or part of the larynx without
tumor but with the need of permanent tracheotomy, feed-
ing tube, and voice impairment is senseless and is related
to poor quality of life. But some studies only consider
laryngeal preservation as Blarynx in place^ without taking
other data such as tracheotomy or the need for a feeding
tube into consideration. The function of the larynx is often
neglected [6–8]. Taking into account all these issues, total
laryngectomy is still considered the gold standard for lo-
cal control in advanced laryngeal cancer [9, 10].

Patients who undergo total laryngectomy face many
problems as a direct consequence of the mutilating sur-
gery such as the inability of voice production, alteration
of the respiratory function, and the loss of smell and
taste. Moreover, after total laryngectomy, the permanent
tracheostoma determines a disfigurement of a visible
part of the body which may have an extremely negative
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impact on the patient’s body image and self-esteem.
Therefore, the psychological trauma suffered by the lar-
yngectomized patients may be more intense and signif-
icant than that experienced by patients with tumors in
other areas [11, 12]. Indeed, a growing body of the
literature shows that these patients would be more likely
to express anxiety [13] and depressive symptoms [14],
and would have a severely impaired Quality of Life
(QoL) and a higher propensity to commit suicide than
the general cancer population [15]. However, even if
this issue is widely claimed, together with the impor-
tance of a psychological treatment, there are no reports
in the literature that describe the psychological treatment
in laryngectomized patients, as a complementary aspect
of the voice rehabilitation.

Speech therapy after total laryngectomy may involve
teaching of the esophageal voice, the setting up of the
tracheoesophageal voice after placement of voice prosthesis,
or training in the use of the electrolarynx. Over the last
30 years, surgical rehabilitation by voice prosthesis has be-
come the gold standard counting a success rate ranging from
60 to 90% [16, 17]. After prosthesis placement, the patient, in
a short span of time, may experience the production of a fluent
alaryngeal voice whose perceived quality and acoustic param-
eters are better than those of the esophageal one [18, 19].

Despite the better quality of tracheoesophageal voice,
changes and limitations in social interactions have been re-
ported in patients with prostheses as well as in those with
esophageal voice [20]. In fact, it would seem that there are
no significant differences between tracheoesophageal (TE)
and esophageal (E) speakers, both in the judgments expressed
by the patient on the quality of his own voice [19] and the
level of self-perceived vocal handicap [21].

Regardless of the degree of intelligibility, 40% of laryngec-
tomized patients would tend to speak as little as possible, to
leave things unsaid and to use the voice only if there are no
other ways to communicate [22]. In a recent study, patients
interviewed 8 years after laryngectomy still showed a moder-
ate vocal self-perceived handicap, which influenced the judg-
ment on the voice and the communicative function [21].

The aim of this study is to verify whether taking charge of
the emotional and psychological needs of the laryngectomized
patients, at an early setting and simultaneously to the speech
therapy rehabilitation, may influence the acceptance the
alaryngeal voice and the QoL of patients.

Materials and methods

Design

The study was a controlled clinical trial, comprising 32 indi-
viduals of both sexes who were allocated by randomization

into two groups: the control group (C group) with 15 patients
and the experimental group (E group) with 17 patients.
Psychological disorders (SCL-90-R), subjective perception
of well-being (WHOQOL-B), levels of adjustment to the
new voice (I-SECEL), and speech parameters (intelligibility
%, INFVo scale) were assessed before and after treatment.

Subjects

Between March 2015 and September 2017, 32 patients who
underwent total laryngectomy (29 men and 3 women), with a
mean age of 65.12 ± 6.53 years (range 54–80 years), were
enrolled in the study.

Four out of 32 patients had been submitted to total laryn-
gectomy as salvage (after radiotherapy), the other 28 as a
primary procedure (previously untreated cases). Among the
28 patients treated primarily with a total laryngectomy, 17
had undergone adjuvant therapy (13 radiotherapy and 4
radiochemotherapy).

Twenty-four out of 32 patients were TE speakers. They
received an indwelling low-resistance prosthesis (Provox
Vega) (Atos Medical AB, Horby, Sweden) in 12 cases by a
primary TE puncture and in 12 by a secondary one. Eight out
of 32 were referred to rehabilitation in order to acquire the
esophageal speech.

All the participants received pre- and post-operative speech
pathologist counseling. All patients were Italian speakers;
none of them had ever attended speech therapy. The only
exclusion criterion used was the inability of the patient to
attend the therapy sessions on a weekly basis. For this reason,
patients living offsite were excluded, although they had been
operated at the ENT Department of our Hospital.

Moreover, patients of both groups had oral intake with
foods of all textures; they did not complain for weight loss
and did not report social limitation due to swallowing
disorders.

Immediately after hospital discharge, all patients were sub-
mitted to five individual sessions of speech therapy on a week-
ly basis to welcome them, to make them adapt to the thera-
peutic setting, and to ensure the first vocal emissions. At the
end of this initial training, all the patients were able to produce
the alaryngeal voice. Therefore, they were randomly assigned
to two different therapeutic groups. Seventeen patients of the
experimental 1 were treated simultaneously by a psychologist
and a speech therapist, while 15 patients of the control 1
attended only speech therapy. All patients were treated in
small group setting (from 3 to 6 individuals) differentiated
according to the type of voice (TE voice or E voice).

The baseline assessment was performed after the
five individual sessions of speech therapy, with
post-therapy assessment immediately after the end
of the group therapy.

3538 Support Care Cancer (2019) 27:3537–3544



All patients signed an informed consent. The study has
been approved by the Medical Ethics Committee of the
Catholic University of the Sacred Heart.

Data of the two groups of patients are summarized in
Table 1.

Rehabilitation

All patients of the E group and of the C group performed 16
sessions of therapy. For patients of the experimental group, the
rehabilitation activity was divided into 2 phases each of 8
sessions. During the first phase, a speech therapy program
was proposed while the psychologist played a role as a partic-
ipant observer. E speakers were instructed about techniques of
esophageal air charge for the issuance of voice and TE
speakers about proper cleaning and handling of the prosthesis
and coordination among breathing, digital closing of the
tracheostoma, and speech production. At the same time, the
psychologist observed the relational dynamics within the
group, with the aim of facilitating communication exchanges
and the relationship among patients and between the patients
and the speech therapist.

In the second phase, the psychologist, in the role of medi-
ator and facilitator of communication exchanges, stimulated
patients to address issues and experiences related to the illness.
Particularly, psychological intervention was focused on the
following: management of emotional reactions in response
to the trauma of diagnosis and surgery; elaboration of mourn-
ing for the loss of the laryngeal voice; acceptance of the
alaryngeal voice; processing of feelings like hostility, aggres-
siveness and guilt; and work aimed at improving self-esteem.
In this phase, the speech therapy activities were more focused
on communication and interpersonal skills as well as on exer-
cises useful for the improvement of prosody.

The rehabilitation program for patients of the C group did
not include any psychological support. For these patients,
speech therapy activities were the same as that of the E group.

Assessment

For each patient, psychological distress (SCL-90-R), subjec-
tive perception of well-being (WHOQOL-B), levels of adjust-
ment to the new voice (I-SECEL), perceptual evaluation of
voice (INFV0), and assessment of intelligibility were assessed
before and after treatment.

Perceptual evaluation of voice and assessment of intelligi-
bility were carried out on voice samples recorded with a Shure
model SM48 microphone (Evanston, IL, USA) positioned at
an angle of 45° and at a distance of 20 cm from the patient’s
mouth. Voice recordings were directly stored in the host com-
puter using the Computerized Speech Lab (CSL) Model 4500
(Kay Elemetrics, Lincoln Park, NJ). All recordings were made
in a quiet room (ambient noise < 50 dB). Each recording was
blindly listened and rated by two speech therapy students who
did not have prior experience with or exposure to alaryngeal
speech.

Intelligibility

The participants were asked to read aloud a list of
20 phonetically balanced bisyllabic words randomly
selected among the ten available lists [23]. The two
speech therapy students listened to the recorded
voice samples in free field and transcribed the un-
derstood words. The intelligibility was defined as a
mean percentage of correctly perceived words (intel-
ligibility %) by the two listeners.

Table 1 Patients characteristics

Experimental group (N = 17) Control group (N = 15)

Mean age (years) 65.64 ± 5.83 64.53 ± 7.42

Neoadjuvant treatment 4/17 0/15

Adjuvant treatment 8/17 9/15

TE voice 12/17 12/15

E voice 5/17 3/15

Primary TE 5/12 7/12

Secondary TE 7/12 5/12

Average time from primary TEP to group taking charge (months) 2.16 ± 1.45 2.42 ± 1.27

Average time from LT and secondary TEP (months) 4.62 ± 2.83 4.56 ± 2.38

Average time from secondary TEP to group taking charge (weeks) 6.21 ± 1.83 5.83 ± 2.46

Average time from surgery to taking charge for E voices (months) 3.25 ± 1.85 3.01 ± 1.25

TE tracheoesophageal, E esophageal, TEP tracheoesophageal puncture
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Perceptual assessment

The INFVo scale, a tool specifically designed for perceptual
evaluation of substitution voices [24], whose reliability has
also been proven in native Italian-speaking patients [25] was
used. The scale examines the following parameters: overall
impression (I), amount of unintended additive noise (N), flu-
ency (F), and quality of voicing (Vo). For each parameter, the
score can vary from 0 to 10. The higher the score, the better is
the perceived voice quality. The participants were asked to
read aloud a standard short passage, consisting of 5 sentences
for a total of 100 syllables. The two raters listened and
assessed the voice recordings. For each parameter of the
INFVo scale, a mean score was calculated.

Self-Evaluation of Communication Experiences
after Laryngeal Cancer

The Italian version of the BSelf-Evaluation of Communication
Experiences after Laryngeal Cancer^ (I-SECEL) [26] is a self-
report instrument that has been translated and validated by the
original questionnaire published by Blood [27]. It measures
the perceived adjustment to communication experiences and
its aim is to determine if patients need specific counseling.

The I-SECEL includes 35 items, grouped according to 3
subscales labeled General, Environment, and Attitude.
Patients have to rate each statement on a 4-point categorical
scale (3 = always; 2 = often; 1 = sometimes; 0 = never). The
total score can vary from 0 to 102. Subscores can also be
obtained for the 3 subscales. A higher total score indicates
greater perceived difficulty with adjustment to the new voice.

Symptom CheckList-90-Revised

The Symptom Check List-90-Revised (SCL-90-R) [28] is a
self-report instrument, designed to measure various somatic
and psychological signs of distress that have been standard-
ized and validated in many languages including Italian [29].
SCL-90-R investigates ten areas: Somatization, Obsessive-
Compulsiveness, Interpersonal Sensitivity, Depression,
Anxiety, Hostility, Phobic Anxiety, Paranoid Ideation,
Psychoticism, and Sleep Disorders.

The Check List consists of 90 items. Each item is rated on a
5-point Likert scale, from 0 (Bnot at all^) to 4 (Bvery much^).
For each area, an average score is calculated; a score equal to
or greater than 1 is considered to be a pathological one.

World Health Organization Quality of Life Scale—Brief
version

The World Health Organization Quality of Life Scale—Brief
version [30], a short version of theWHOQOL-100 scale [31],
is a 26-item self-administered questionnaire that has been

validated across a wide variety of languages, including
Italian [32]. It is a quality of life instrument which produces
a profile with four domain scores: (1) Physical Health—PHY
(7 items); (2) Psychological Health—PSY (6 items); (3)
Soc i a l Re l a t i onsh ip s—REL (3 i t ems ) ; and (4 )
Environmental domain—ENV (8 items). Each item is scored
in a Likert format from 1 to 5. The four domain scores are
scaled in a positive direction with higher scores indicating a
higher quality of life. The score of each domain is obtained by
converting raw scores into transformed scores ranging from 0
to 100.

Statistic analysis

We used the statistical package MedCalc, version 12
(Marienkerke, Belgium). The Kolmogorov–Smirnov test
was used to assess the distribution of the continuous variables
examined in the study. The effect of group and time of therapy
on the outcome variable (psychological distress, subjective
perception of well-being, levels of adjustment to the new
voice, phonatory parameters and intelligibility) was analyzed
by means of a two-way analysis of variance (ANOVA).
Bonferroni correction was applied for all analysis.

Two-by-two comparisons were obtained by means of
Student’s t test for independent data. Significance was set at
p < 0.05.

Results

The Kolmogorov–Smirnov test showed the continuous distri-
bution of the variables investigated in the study.

A Student’s t test showed that the two groups of patients
did not differ significantly by age (p < 0.05), nor by any aver-
age time from surgery to taking charge (p < 0.05).

Two-way ANOVA statistics was run, considering group (E
group with psychological support vs C group without any
psychological support) as between-subject factors and time
of therapy (pre- vs post-treatment average scores) as within-
subject factors.

Parameters of the INFVo scale and intelligibility

A significant effect of both groups and time factors on all
parameters of the INFV0 scale was found (p < 0.05).

Degrees of freedom (DF), F and p values, mean score, and
standard deviation of all parameters of the INFVo scale are
available in Table 2.

Analysis of intelligibility results did not show any signifi-
cant difference between the two groups (p > 0.05). This
speech parameter was influenced only by time factor (F(1,
60) = 16.15, p < 0.001).
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Self-Evaluation of Communication Experiences
after Laryngeal Cancer

Mean pre-therapy total scores of I-SECEL were 49.70 ± 11.01
for the E group and 45.8 ± 16.26 for the C group. After ther-
apy, the mean total scores were respectively 22.88 ± 9.04 for
the E group and 42.53 ± 15.06 for the C group. A significant
effect of both groups (F(1, 60) = 3.83, p = 0.04) and time fac-
tors (F(1, 60) = 17.32, p < 0.001) on total scores of I-SECEL
was found (Fig. 1).

Before treatment the mean scores of subscale E of I-
SECEL were 23.70 ± 6.32 for the E group and
23.93 ± 3.37 for the C group. Post treatment, the mean
values were 11.17 ± 5.57 for the E group and
19.73 ± 7.14 for the C group. As for total score of
the I-SECEL, score of subscale E of the I-SECEL was
influenced both by groups (F(1, 60) = 7.06, p = 0.010)
and time factors (F(1, 60) = 25.61, p < 0.001).

Finally, no significant difference between the two
groups was found for scores of subscales A and G
(p > 0.05). These subscales were influenced only by
the time factor (subscale A: F(1, 60) = 4.09, p < 0.048;
subscale G: F(1–60) = 4.63, p = 0.035).

Symptom CheckList-90-Revised

A significant effect of only group factor on O-C, DEP, and
PARA areas of SCL-90 was found (p < 0.05). Figure 2 shows
results relative to the depression area.

Degrees of freedom (DF), F and p values, mean score, and
standard deviation of O-C, DEP, and PARA areas of SCL-90
are available in Table 3.

No significant difference between the two groups was
found for area ANX and HOS (p > 0.05). These areas were
influenced only by time factors (area ANX: F(1, 60) = 4.50,
p < 0.038; area HOS: F(1–60) = 5.66, p = 0.021).

For the other areas of the SCL-90-R, no significant im-
provement was found nor considering group factors and time
factors (p > 0.05).

World Health Organization Quality of Life
Scale—Brief version

Pre-treatmentmean scores of REL domainwere 45.58 ± 20.31
for the E group and 40.73 ± 24.70 for the C group. Post treat-
ment, the mean scores of REL domain were respectively 57 ±
14.74 for the E group and 37.4 ± 19.75 for the C group. A

Table 2 INFVo scale: degrees of freedom (DF), F and p values, mean score, and standard deviation (DS) of all parameters

DF Group factor
F

Group factor p
value

Time of therapy
factor F

Time of therapy factor p
value

E group (N = 17) C group (N = 15)

Pre-
treatment
Mean ± DS

Post-
treatment
Mean ± DS

Pre-
treatment
Mean ± DS

Post-
treatment
Mean ± DS

I 1–60 12.57 0.001 13.21 0.001 4.42 ± 0.46 7.61 ± 0.46 4.16 ± 0.49 4.86 ± 0.49

N 1–60 9.70 0.003 22.25 < 0.001 3.70 ± 0.50 7.14 ± 0.50 3.10 ± 0.53 4.53 ± 0.53

F 1–60 8.31 0.005 19.40 < 0.001 4.35 ± 2.11 7.73 ± 1.69 4.00 ± 2.12 5.13 ± 2.23

Vo 1–60 15.33 < 0.001 5.56 0.022 6.41 ± 0.46 7.79 ± 0.46 4.76 ± 0.49 5.66 ± 0.49

E experimental, C control, I overall impression, N amount of unintended additive noise, F fluency, Vo quality of voicing

Fig. 1 I-SECEL: pre- and post-treatment mean total scores in the two
groups of patients. C control, E experimental

Fig. 2 SCL-90-R: pre- and post-treatment mean scores of the DEP area
(Depression) in the two groups of patients. C control, E experimental
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significant effect of only group factor (F(1, 60) = 6.00, p =
0.017) was found (Fig. 3).

No significant difference between the two groups was
found for the PHY domain (p > 0.05). This domain was influ-
enced only by time factors (F(1, 60) = 9.16, p < 0.004).

For the PSY and ENV domains, no significant improve-
ment was found nor considering group factors and time factors
(p > 0.05).

Discussion

The aim of this study was to verify if the integration of a
psychological intervention with speech therapy can have a
positive effect on emotional state, QoL, speech outcomes,
and acceptance of alaryngeal voice in laryngectomized
patients.

To this end, we have introduced 17 patients into small
rehabilitation groups (from 3 to 6 individuals) where a psy-
chological support and a reworking of the emotional issues
related to the experience of illness were held in parallel with
the speech therapy. Only one report in the literature showed a
similar intervention model [33]. In that study, patients were

placed into working groups led by a speech therapist, in which
they had the opportunity to learn the esophageal voice and to
share problems and difficulties related to the experience of
illness. However, in that context, no evidence of a specific
psychological treatment has been reported. Our working mod-
el, at the moment, represents the first attempt in the literature
where groups of laryngectomized patients have been co-
conducted by a psychologist and a speech therapist, assuming
that voice and psychological therapy are both key points of the
rehabilitation. The importance of a psychological intervention
was motivated by the assumption that laryngectomized pa-
tients experience, more than other cancer patients, important
levels of distress and that psychological care may be useful to
strengthen the patient’s coping capacity [34, 35].

In the present study, patients were randomly placed in two
different therapy groups, in only one of them speech therapy
was performed simultaneously with psychological support.
Because the aim of this study was to verify the importance
of a combined rehabilitative approach in the laryngectomized
patient Btout court,^ we purposefully neglected the difference
between esophageal and tracheoesophageal patients and be-
tween irradiated versus non-irradiated patients that could be
topics of further studies.

After treatment, group E showed a significant improve-
ment with respect to group C in all parameters of the INFVo
scale, in the score of the Environment subscale and in the total
score of the I-SECEL, in the Depression, Obsession-
Compulsion, and Paranoia areas of the SCL-90-R and in the
Social area (REL) of the WHOQOL-B.

Specifically, the most significant results, from a psycholog-
ical and clinical point of view, concerned the reduction of
depression. In fact in the E group, depression went from an
average score greater than 1 (pathological cutoff) to one less
than 1 while the C group had an opposite behavior.

Losing voice after total laryngectomy does not mean only
to miss the ability to transmit a message through the verbal
channel. In social interactions, the voice is an important indi-
cator of identity, personality, and mood. Laryngectomized pa-
tients often experience difficulties in conveying, through the
vicarious voice, the effective meaning of what they want to
express since the acoustic features that transmit the emotions

Table 3 SCL-90-R: degrees of freedom (DF), F and p values, mean score, and standard deviation (DS) of O-C, DEP, and PARA areas

DF Group
factor F

Group factor p
value

Time of therapy
factor F

Time of therapy factor
p value

E group (N = 17) C group (N = 15)

Pre-
treatment
Mean ± DS

Post-
treatment
Mean ± DS

Pre-
treatment
Mean ± DS

Post-treatment
Mean ± DS

O-C 1–60 6.53 0.013 Ns Ns 0.76 ± 0.43 0.33 ± 0.32 0.85 ± 0.69 0.90 ± 0.54

DEP 1–60 6.06 0.017 Ns Ns 1.07 ± 0.64 0.47 ± 0.27 0.90 ± 0.52 1.36 ± 0.77

PARA 1–60 4.50 0.038 Ns Ns 0.84 ± 0.47 0.42 ± 0.49 0.94 ± 0.70 0.92 ± 0.66

E experimental, C control, O-C Obsessive-Compulsiveness, DEP Depression, PARA Paranoid ideation, Ns not significant

Fig. 3 WHOQOL-B: pre- and post-treatment mean scores of the REL
domain (Social relationships) in the two groups of patients. C control, E
experimental
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are deeply altered [36, 37]. The improvement of speech pa-
rameters and of the alaryngeal voice acceptance, measured
with I-SECEL, translated into patient’s daily life with greater
trust in his/her voice (i.e., telephone use, use of voice in noisy
environments and with distant interlocutors) and with a great-
er propensity to use it in various social contexts, with a con-
sequent reduction of isolation. These data were also confirmed
by the significant improvement in the social domain of
WHOQOL-B and in the Environment subscale of I-SECEL.

Regarding patient communication experiences, it is also
interesting to note that intelligibility alone is not sufficient to
explain the patient’s adjustment to the new voice. In fact,
despite similar levels of intelligibility, the two groups showed
significantly different levels of adaptation. This finding, in
addition to suggest that psychological support may facilitate
the integration of the new voice into patient’s self-image, con-
firms that a good intelligibility may not correspond to patient’s
good judgment about his outcome [38, 39].

Based on our findings, we believe that the integration of
psychological and voice treatments facilitates on one side the
elaboration of the experience of illness and the containment of
anxiety, and on the other side may have improved the learning
of new voice. In our hypothesis, the work of the two therapists
as mediators and facilitators of communication exchanges has
allowed the identification among members and it has stimu-
lated the mutual support. This has also allowed the patients to
gradually reduce the psychological distress. It could be inter-
esting to evaluate in a future long-term follow-up study if our
results are long-lasting or not.

We cannot rule out, also, that the work of sharing carried
out in the experimental group may have facilitated learning
and acceptance of voice by encouraging patients in need.
Moreover, the improvement of the depressive state could have
had beneficial effects both on the voice acceptance and on the
patients’ social relationships. Indeed, a previous study already
demonstrated that, among the symptoms of psychological dis-
tress, depression is the one that has the strongest correlation
with the majority of QOL domains [40].

Conclusion

An integrated rehabilitation to laryngectomized patients al-
lows the psychological support to act directly on emotional
distress and psychosocial aspects and the speech therapy to
work on aspects relating to voice. Through speech therapy, the
patient learns to produce the alaryngeal voice; nevertheless,
speech therapy alone may not be sufficient to allow the patient
to accept the new communication method, to recover the emo-
tional well-being, and to get a better QoL. Psychological
needs should be addressed in all patients who have received
laryngectomy and incorporated into their treatment plans.
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