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Abstract

Introduction: Voice disorders can have major impact on quality of life. Problems 

caused by these disorders can be experienced in different domains. The Voice 

Handicap Index (VHI) is a well-known voice-related quality of life instrument 

to measure physical, emotional and functional complaints. VHI change after 

treatment in seven separate benign laryngeal disorders was studied. In addition, 

correlation between the three domains was examined. 

Material and methods: VHI forms were completed before and three months after 

treatment. In a five-year-period 143 patients with seven specific diagnoses were 

retrospectively included.

Results: VHI improved for six diagnoses polyp (p<0.000), cyst (p=0.001), unilateral 

paralysis (p=0.001), Reinke edema (p=0.016), papillomatosis (p=0.001), nodules 

(p=0.002). Sulcus glottidis did not change (p=0.897). Mean VHI after treatment was 

higher for females (p=0.021). The values of the three domains correlate statistically 

significant.

Discussion: For each diagnosis, the mean VHI after treatment remained higher 

than in subjects with a healthy voice. Because the domains are interdependent, 

their absolute values could not be compared.

Conclusion: After treatment, VHI improved in six of the seven diagnoses. The 

scores on the physical, emotional, and functional domain are interdependent. 

Scores of the different domains can not be compared.
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Introduction

Voice is an important tool in communication and plays a significant role in today’s 

society as well as in one’s personal life. This is indicated i.e. by the fact that over 25% 

of the working society depends on their voice during practicing their profession 

(1,2). Because of irritation and local reactions in the vocal cords patients develop 

voice problems. The prevalence of voice disorders ranges from 0.65-15%, while 

the chance to develop a voice disorder during life is approximately 30% (3-6). 

Prevalence is significantly higher in females, teachers and professional singers (7).

A voice that is not functioning properly will have major impact on a patient. It is 

estimated that 50-60% of clinical patients with voice disorders experience social, 

psychological and physical problems due to their voice problem (1). The impact 

varies per patient and depends on several factors like personal and professional 

demands and the ability to cope with the problem and adjust to the problem 

(4). Disease severity can be assessed by objective measurements. However, the 

psychosocial impairment experienced by the patient not always interferes with 

these objective outcomes (2,8-12). Hence, the last decades there has been an 

increased interest in psychosocial effects of voice disorders.

In 2001, the European Laryngological Society (ELS) emphasized for the 

multidimensional assessment of a voice problem (13). Several voice-related 

Quality of Life (QoL) instruments have been developed to objectify subjective 

assessment of a voice problem (14-17). One of these instruments is the Voice 

Handicap Index (VHI). The VHI is a validated voice-related QoL questionnaire to 

objectify and quantify the psychosocial impact of voice disorders and to evaluate 

treatment outcomes in benign as well as malign laryngeal disorders (18-24). Its 30 

questions are divided in three times 10 questions in the emotional, functional and 

physical domain. The VHI has been translated and validated in several languages. 

In 2006 Hakkesteegt et al. concluded that in Dutch patients the Dutch version 

of the VHI is valid as well (25). Besides, they concluded VHI change >14 points is 

statistically significant (24).

To develop a treatment plan, knowledge of expected treatment outcomes is 

essential. Several studies have been performed after the change of psychosocial 

impact after in different laryngeal disorders (18,26). These studies, though, were 
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limited in study population or amount of disorders. The first aim of the present 

study is to evaluate the change in VHI after treatment in the seven most common 

benign laryngeal disorders in the Voice Clinic of our tertiary referral hospital. 

As mentioned, the VHI consist of three domains, which are compared to each 

other a lot in literature. During development of the VHI, the domains were chosen 

a priori (14). Cohen et al. (27), Wilson et al. (28) and Nawka at al. (29) all found other 

domains after statistical factor analysis. This might suggest the domains of the VHI 

were not chosen correctly and might be not representative. Therefore, the second 

aim of the present study is to analyze the correlation between the three domains 

of the VHI. 

Material and methods

Data from patients who visited the voice clinic from November 2006 until January 

2012 were analyzed retrospectively. All assessments of a patient’s voice were 

performed at the same day. After visiting the speech and language therapist (SLT) 

and immediately before consulting the otolaryngologist, the patient filled out a 

validated Dutch version of the VHI. The score at first evaluation was displayed as T
0
. 

A diagnosis was provided and a treatment plan was made and discussed with the 

patient. Approximately 3 months after treatment patients were evaluated by the 

same otolaryngologist again and a second VHI form was filled out. This score was 

displayed as T
1
. During the study period the same otolaryngologist performed all 

laryngoscopic assessments.

Patients with the seven most common benign laryngeal disorders in our center 

were included. These diagnoses include cysts, polyps, unilateral paralysis, sulcus 

glottidis, papillomatosis, Reinke edema and nodules.  Patients without a clear 

diagnosis, with only one VHI form (T
0 

or T
1
) or with incorrectly completed forms 

were excluded. Collected data from each patient consisted of demographic data, 

diagnosis, dates of VHI forms and VHI scores at T
0 
and T

1
. Where appropriate, these 

scores were separated in individual scores for each question (0-4), scores for each 

domain (0-40) and the total VHI score (0-120). These data were entered into a 

database (Excel XP, Windows 2007). Data from our study group were compared 

with normative data in literature.
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Statistical analysis was performed by using SPSS (Statistical Package for Social 

Sciences, Inc, Chicago, IL, version 18.0). VHI scores, before and after treatment, 

were compared by using the Wilcoxon test. For comparing data from the research 

population with normative values and to analyze age difference between 

males and females in the separate diagnoses, a Student t-test was performed. 

Differences in scores between males and females were determined by using the 

Mann Whitney U test. Correlations between the three domains of the VHI were 

expressed by using the Pearson correlation coefficient (r). In all tests a level p<0.05 

was considered to be significant. 

At initial evaluation, data of 735 patients were collected (Figure 1). A total of 143 

(19.5%) patients could be included; 63 (44.1%) were males. At T0
 for 103 patients 

(72%) a completed VHI form, with all sub scores, was available. From the remaining 

28% only a summative VHI score was available. An overview of the gender 

distribution of the seven separate diagnoses is depicted schematically in Table 1. 

Mean age of the total study population was 41.0 (SD=16.7) years. Females were 

statistically significantly younger (37.0 vs. 46.1 years, p<0.001). 

Patients suspected for 
benign laryngeal 

disorder
(n 735)

Included in the study
(n 605)

Total study population
(n 143)

Exclusion Criteria
 - Malignancy (22)
 - No laryngeal pathology (108)

Excluded from analysis
 - Only 1 VHI score (188)
 - Benign laryngeal disorder study population 
consisting     
   of < 12 subjects, or 
   Subjects with disorders which were surgically not   
   treatable (274)

Figure	  1.	  Inclusion	  process	  for	  patients	  who	  visited	  the	  Voice	  Clinic	  of	  the	  University	  Medical	  

Center	  Groningen	   from	  November	  2006	  until	   January	  2012,	  which	  were	   included	   to	  study	  

VHI	  change	  in	  seven	  benign	  laryngeal	  disorders	  after	  treatment.	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

Figure 1. Inclusion process for patients who visited the Voice Clinic of the University Medical Center 
Groningen from November 2006 until January 2012, which were included to study VHI change in seven 
benign laryngeal disorders after treatment.
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Diagnosis Female Male Total

Cyst 11 9 20

Polyp 16 18 34

Unilateral paralysis 12 13 25

Sulcus glottidis 14 3 17

Papilloma 5 15 20

Reinke edema 9 3 12

Vocal cord nodules 13 2 15

Total 80 63 143

Table 1. Distribution of patients who visited the Voice Clinic of the University Medical Centre Groningen from 
November 2006 until January 2012, which were included to study VHI change in seven benign laryngeal 
disorders after treatment from November 2006 until January 2012. 

A total of 134 patients (94%) underwent phonosurgery. Four of these patients 

received additional voice therapy. Seven patients (5%) were treated by voice 

therapy only. In two patients (1%) with unilateral paralysis a wait and see 

management was prescribed. 

Results

Table 2 shows the total VHI score at T
0
 as well as the score at T

1 
for the seven 

separate diagnoses. Before treatment (T
0
) the mean VHI score was 45.1 (SD=18.6). 

Mean VHI scores did not significantly differ between males and females (45.3 vs. 

44.9, p=0.834). The highest psychosocial impact was measured for the diagnosis 

unilateral paralysis (mean VHI 57.7). 

Mean VHI-score Mean VHI-score Difference mean 
VHI T

0
-T

1

Difference mean
VHI T

0
-T

1

Diagnosis T
0

T
1

(points) (p-value)

Cyst 41.8 21.3 20.5 0.001

Polyp 39.7 19.3 20.4 <0.001

Unilateral paralysis 57.7 36.9 20.8 0.001

Sulcus glottidis 48.8 47.1 1.7 0.897

Papilloma 44.7 17.7 27.0 <0.001

Reinke edema 41.3 16.6 24.7 0.010

Vocal cord nodules 42.0 21.5 20.5 0.002

Table 2. Mean total VHI scores before and after treatment and absolute and statistical changes after 
treatment of patients who visited the Voice Clinic of the University Medical Center Groningen from 
November 2006 until January 2012, which were included to study VHI change in seven benign laryngeal 
disorders after treatment.
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After treatment (T
1
) the mean VHI score was 25.9 (SD=20.5), which is significantly 

less than at T
0
 (p<0.001). Females then experienced significantly more psychosocial 

effects (29.4 vs. 21.5, p=0.019). Patients diagnosed with sulcus glottidis kept 

the highest score at T
1 

(mean VHI 47.1). Close analysis of this group showed 

improvement of VHI > 14 points in 3 patients, decrease > 14 in 3 patients and 

change < 14 in 11 of 17 patients.

After treatment, mean VHI scores improved significantly for all separate diagnoses, 

except for sulcus glottidis. The largest absolute improvement was observed in the 

diagnosis papilloma. Despite this improvement, the mean total VHI three months 

after treatment remained statistically significant higher than values for the voice in 

patients without voice problems.

To analyze correlations between the three domains of the VHI, only data from 

completely filled in VHI forms could be used (n=103). Correlation coefficients (r) 

between the domains were; emotional– physical 0.518, emotional–functional 

0.734 and physical-functional 0.543. All these correlations were statistically 

significant (p<0.001).

Discussion

This study shows significant psychosocial improvement after treatment in six of the 

seven investigated benign laryngeal disorders. Despite these improvements the 

level of a voice without any problems was not achieved in any diagnosis. Patients 

have to be informed at first consultation that after treatment improvement is likely, 

but a normal voice cannot be expected. 

As mentioned before, only 19.5% of all visitors of the Voice Clinic could be included 

in our study (Figure 1). This was caused mainly because of lack of pathology in 

the larynx during laryngoscopy or presence of a malignancy. Moreover, in a large 

group no treatment was indicated, which resulted in a single consultation of a 

patient. Some patients were lost out of sign, because they underwent speech 

therapy and never came back to our Voice Clinic. Because of small study groups, 

only patients suffering from the seven most common diagnoses in our clinic were 
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included. All these considerations might give a bias in a study population, though 

in this study we do not expect this.

Patients suffering from unilateral paralysis experienced the most psychosocial 

effects before treatment. This confirms findings in literature (30,31). The severity of 

this diagnosis might partly explain the highest score in this diagnosis. 

In contrast to literature, females experience significant more psychosocial effects 

three months after treatment. As feminine vocal folds contain less hyaluronic acid 

(32,33), wound healing may take longer, which could explain the higher score. 

Further research is needed to investigate long term outcomes.

Total VHI in patients suffering from sulcus glottidis did not improve after treatment. 

Patients were operated according to Bouchayer’s technique (34). Two incisions, 

laterally and medially to the sulcus, were made. The sulcus was bluntly dissected from 

the underlying vocal ligament and superficial epithelium medial to the sulcus. The 

resuming epithelial flap was then fixated to the vocal ligament with self absorbing 

Tissucol®. No clear trend between extent of the sulcus/additional abnormalities 

and treatment outcome could be distinguished. The high risk of a worsened voice 

in combination with the general risk of surgery makes it questionable if surgery is 

justified in these patients, as other publications mention disappointing results as 

well (35,36). This can be explained by a combination of complicated deviations, 

provocative surgical techniques and more extensive wounds. It is also conceivable 

that three months after treatment these wounds did not heal completely yet. To 

improve treatment outcomes it has been suggested to pad the vocal cord with 

fat, collagen or fascia to restore the original layered structure of the vocal cord 

(36). Additional voice therapy might help to prevent further damage. Pontes and 

Behlau presented a new surgical concept for sulcus surgery, called the ‘slicing 

technique’. This technique combined with strict voice therapy could lead to better 

treatment outcomes (36). Because of lack of consensus about the best way to treat 

sulcus glottidis, additional research in future is recommended. 

Although psychosocial improvement after treatment was shown in patients 

diagnosed with papillomatosis, it has to be taken into account that voice 

improvement is not the only, nor the most important goal of the treatment.
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In literature the three domains of the VHI are often compared to each other. In this 

study, strong and significant correlations were measured. Because the domains are 

dependent of each other, the sub scores have no additional value, which means 

only a total VHI score is sufficient for a clinician. 

Our Voice Clinic is a tertiary referral centre. This might give some bias, because 

patients might have more complicated and more severe complaints because of 

more complex pathology, which could result in higher VHI scores. 

The total study population consisted of 143 patients. Separation of these patients 

into seven diagnoses resulted in groups containing a minimum of 12 and a 

maximum of 34 patients. Although conclusions would have been more powerful 

if these groups contained more patients, the results are statistically significant. 

The group of patients with Reinke edema needs additional clarification. It is known 

that tobacco use is a causative factor in developing Reinke edema (37). In our 

center, we experienced that in patients who stopped smoking, many complaints 

disappeared. Therefore all patients with Reinke edema were urgently advised to 

quit smoking. It is conceivable that patients with a mild grade of Reinke edema 

(Gr.1-II) experienced such progression in voice quality they did not need further 

intervention. Hence, only patients with probably a more severe grade of Reinke 

edema and in which quitting smoking was not sufficient, were treated. 

VHI forms were filled in by the patient immediately after they visited the SLT. Here, 

patients had to perform several voice exercises. It can be assumed the perceived 

incapacity might have an effect in the way the patients fill in the VHI. This makes 

it desirable to fill in the form prior to all assessments. VHI scores may also be 

influenced by the relatively short period of three months between treatment and 

moment of filling in T1
. Independently of the treatment outcome the patient will 

still be asked about the voice and it still plays a significant role in their lives. It might 

be useful to fill in another VHI form after a longer period, such as a year, when the 

new voice has settled. 

In this study, mean VHI scores before and after treatment were compared. Because 

of the risk of data being skewed into significant mean values by extreme scores, 

all pre- post connected data points are shown in Figure 2. This Figure shows 
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no extreme values, which means all mean VHI scores can be assumed to be 

representative.
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Figure 2 a-g. All connected pre- and postoperative VHI scores, for seven separate diagnoses, of patients who 
visited the Voice Clinic of the University Medical Center Groningen, the Netherlands, from November 2006 
until January 2012, which were included to study VHI change in seven benign laryngeal disorders after 
treatment.

In summary, the VHI is a proper instrument. However, the clinician has to be aware 

of the limitations mentioned above. 
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Conclusion

Psychosocial impact due to a voice disorder decreased in six of the seven 

diagnoses after treatment. Patients have to be informed at first consultation that 

after treatment improvement is likely, but a normal voice cannot be expected. 

Patients with sulcus glottidis did not experience improvement of the psychosocial 

impact after treatment. 

The three domains of the VHI are all interdependent. Absolute values of the 

separate domains cannot be compared. Only a summative VHI score is sufficient 

to objectify the psychosocial impact of a voice disorder. 
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