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Abstract

Introduction: Recurrent Respiratory Papillomatosis (RRP) is a disease with a 
high disease burden. Few studies have assessed quality of life (QoL) of RRP 
patients. This study compares QoL of these patients with controls. Associations 
between QoL and sociodemographic and illness-related factors are examined, 
as is uptake of psychosocial care and speech therapy. 

Study design: Prospective cross-sectional questionnaire research.

Methods: Ninety-one RRP patients (response=67%) from two university 
hospitals in the Netherlands and Finland completed the following patient 
reported outcome measures: HADS, 15D, VHI and RAND-36 assessing health-
related QoL and voice handicap, and they provided sociodemographic, illness-
related and allied health care use. Descriptive analyses, X2-tests, t-tests, ANOVAs 
and Pearson correlations were computed to describe the study population, 
and to examine differences between groups.

Results: RRP patients had significantly higher mean scores on depression, 
health-related QoL (15D) and on voice problems (VHI), and significantly lower 
mean scores on anxiety than controls. Dutch patients had more pain and a 
decreased general health perception (RAND-36) than controls. Dutch patients 
and older patients were more depressed; women were more anxious; older 
patients had lower health-related QoL; smoking was significantly associated 
with voice handicap. Patients who had received psychosocial care had 
significantly higher HADS-depression mean scores than patients who did not 
receive psychosocial care.

Discussion: Having RRP has significant effect on voice-related QoL and 
depression, but has no negative effect on anxiety and health-related QoL. Risk 
factors for decreased functioning are different than previously hypothesized 
by many authors. Prevention should be aimed at these risk factors.
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Introduction

Recurrent Respiratory Papillomatosis (RRP) is a chronic disease characterized 
by recurrent growth of exophytic wart-like tumors (papillomas) throughout 
the airways.1 The disease is caused by human papilloma virus (HPV) types 6 
and 11.1 Most often these papillomas are located in the glottis.2 Due to the 
location papillomas cause vocal problems and eventually dyspnea. As there 
is still no curative treatment for the disease, patients go through repetitive 
surgical removal of the papillomas.3 RRP has three peaks in incidence around 
the age of 7, 35 and 64 years and can remain active for decades.1, 4 The disease 
is traditionally separated in Juvenile onset RRP (JoRRP, onset before 18 years of 
age) and Adult onset RRP (AoRRP, onset at age 18 or older). Remission of disease 
cannot be predicted.1 

The number of surgeries and the anatomical spread of the papillomas often 
indicate severity of disease.1, 5 It is likely that the burden of the number of 
surgeries and the uncertain prognosis affect quality of life (QoL). Few studies 
have assessed QoL of RRP patients. 

Two studies in children showed worse health related QoL, impaired social 
functioning and lower psychosocial health status.6, 7 Although they still 
experienced significant voice problems, JoRRP patients reported only slightly 
lower QoL in their adult life.8 Two studies in adults - including both JoRRP and 
AoRRP patients - confirmed that patients experience more voice problems 
than the general population.9, 10 Both studies showed that in particular social 
functioning was impaired.9, 10 Another study showed that only patients who 
had severe disease had a worse health related QoL.11 Voice related problems 
have been reported to significantly affect QoL.12 

None of these studies associated disease-specific (e.g. number of surgeries, 
duration of disease) or sociodemographic characteristics (e.g. gender, 
educational level, marital status) with QoL. It would be clinically relevant to 
determine which patients are prone to experiencing lower QoL, as preventive 
interventions can be targeted to those patients.
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An international multicenter questionnaire study was performed in a 
sufficiently sized cohort of adult RRP patients (both JoRRP and AoRRP patients) 
with the following aims:

-  to examine QoL and voice-related QoL in RRP patients by 
comparing them to controls;

-  to examine the effect of disease-specific and sociodemographic 
variables on QoL;

-  to find out how many RRP patients received additional care; how 
they appreciated it; and to quantify the relationships between care 
received and anxiety and depression.

Methods

Patients and procedure
All RRP patients from the departments of Otorhinolaryngology/ Head & Neck 
surgery of the University Medical Center Groningen, the Netherlands, and the 
Helsinki University Hospital, Finland, were screened for eligibility (by MSG and 
HR). Inclusion criteria were: histopathologically confirmed RRP by a certificated 
pathologist; current age ≥18 years; sufficiently mastering the Dutch respectively 
Finnish language and having had their last visit for RRP after January 1st, 2010.

Information about the goal of the study; a request to participate; a questionnaire; 
and a pre-paid return envelope were sent to all eligible patients by post. After 
a month, a reminder was sent by post to non-responders in Finland. In the 
Netherlands, non-responders were telephoned. 

Sample size
Sample size was determined to prove medium strong correlation between two 
continuous variables (r=0.3).13 For this, 84 patients had to be included (two-
tailed test, r=0.3, α=0.05, power(1-β)=0.8) (calculated with G-power (version 
3.1.9.2, Kiel, Germany).13 Eight percent missing data were anticipated, yielding 
a necessary group of 91 respondents.

Institutional Review Board
Dispensation from Institutional Review Board approval was granted in 
Groningen (the Netherlands) and Helsinki (Finland). 
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Questionnaires
The HADS, validated in Dutch and Finnish,14, 15 measures anxiety and depression. 
Maximum score per 7-item subscale is 21, yielding a maximum total score of 42. 
RPP patients were compared to Dutch controls.14 

The 15D questionnaire, validated in Finland16 and translated in Dutch, was used 
to evaluate health-related QoL of both Dutch and Finnish patients. 15D is a 
health-related QoL scale validated for many diseases.16 Higher scores indicate 
higher QoL (range 0.00-1.00). The total 15D score from RPP patients was 
compared to Finnish controls.17

The Voice Handicap Index-30 (VHI), a reliable and valid 30-item scale, validated 
in Dutch and Finnish,18, 19 was used to evaluate voice-related QoL. Higher scores 
indicate lower voice-related QoL (range 0-120). RPP patients were compared 
with Dutch controls.20

The RAND-36, a well-validated self-report questionnaire, used worldwide,21 
was used to measure health-related QoL. It contains nine subscales, measuring 
physical role limitations, emotional role limitations, physical functioning, 
social functioning, mental health, vitality, pain, general health perception, and 
health change. After transformation according to the manual, subscales scores 
range from very bad to very good QoL (scale 0- 100).22 The RAND-36 was only 
presented to Dutch patients, due to IRB eligibility. Dutch RPP patients were 
compared to Dutch controls.22 

Furthermore, patients filled in sociodemographic (gender, age, marital status, 
daily activities, living situation and smoking) and illness-related questions 
(comorbidity, age at diagnosis, care received from a healthcare provider other 
than the doctor for RPP related problems (psychologist, psychiatrist, social 
worker, pastoral counselor, dietician/ nutritional team and speech therapist)), 
and number of contacts and satisfaction with care received (from very low to 
high satisfaction, scale 0-10). Data on the number of surgical procedures (1-2; 
3-5; 6-10; 11-25; >25) and date of onset of RRP were collected from the patients’ 
files (by MSG and HR).

Questionnaires were translated using official medical translation standards.23 
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Statistical analysis
Independent sample t-tests were used to examine differences between the 
mean outcome of the study group on the HADS, 15D, VHI and RAND-36 and 
control data.24-26 Effect sizes were calculated by dividing the difference between 
mean outcome of the control group and mean outcome of the study group 
by the standard deviation of the control group. Effect sizes between 0.20-0.49 
reflect small clinically relevant difference, between 0.50-0.80 moderate clinically 
relevant difference, and >0.80 large clinically relevant difference.

Independent t-tests and X2-tests were computed to compare Dutch with 
Finnish patients in sociodemographic and illness-related characteristics with 
the HADS, 15D and VHI. 

Univariate effects of the sociodemographic and illness-related variables on 
the HADS, 15D and VHI were calculated by t-tests (for categorical variables 
with two categories), ANOVAs (for categorical variables with more than two 
categories), and Pearson correlation tests (for continuous variables). Multiple 
linear forward regression analysis was performed to examine independent 
effects of univariately-associated variables. A Pearson correlation coefficient 
<0.3 indicates weak relationship, between 0.3-0.5 moderately strong 
relationship, and >0.5 strong relationship. Associations between RAND-36 and 
sociodemographic and illness-related factors were not examined, as the Dutch 
patient group alone did not meet the needed sample size.

P-value <0.05 was considered as statistically significant. Analyses were 
performed using SPSS statistics 21.0 (SPSS, Chicago, USA).

Results

Sixty-seven percent (91/136) of the eligible patients responded. Of these, 45 
patients were Dutch (response rate 78%) and 46 were Finnish (response rate 59%), 
a statistically significant difference (X2=5.2, p=0.023). No significant differences 
were found between Dutch and Finnish patients in sociodemographic and 
illness-related variables, other than that significantly more Dutch than Finnish 
patients had smoked in the past (X2=7.7, p=0.021)(table 1). Sample size was 
sufficient to meet the power.
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Table 1. Sociodemographic and illness-related characteristics of included Dutch and Finnish Recurrent 
Respiratory Papillomatosis patients (n=91).

Age at time of diagnosis (Mean ± sd)   36±17
Duration of disease course RRP (years) (Mean ± sd)   14±16
Number of surgical procedure (number of patients 1-2 31 (34)
 per group) (N (%)) 3-5 25 (28)
  6-10 12 (13)
  11-25 14 (15)
  >25 9 (10)
Tracheostomy (N (%)) Yes 1 (1)
Co-morbidity, any (N (%)) Yes 39 (43)
   
(N(% of all patients)) Asthma 6 (7)
  Pulmonary disease 4 (4)
  Gastroesophageal reflux disease 9 (10)
  Gastro-intestinal disease 3 (3)
  Neurological disease 3 (3)
  Diabetes Mellitus 7 (8)
  Vascular disease 12 (13)
  Cancer 2 (2)
  Joint/bone disease 10 (11)
  Muscular disease 0 (0)
  Cardiac disease 8 (9)
  Psychiatric disease 3 (3)
  Other (e.g. glaucoma) 4 (4)

Comparison of anxiety, depression, health-related QoL, and voice problems, 
with controls
RRP patients had a significantly higher HADS-depression score, but lower anxiety 
score than controls (p=0.049 and p=0.005 respectively). Effect sizes were small 
(table 2). 

Health-related QoL (total 15D score) was significantly higher in the total RRP 
group compared to controls (p=0.037). Effect size was large (table 2).
VHI scores of RRP patients were significantly worse than in the control group 
(p<0.001). Effect size was large (table 2). 
Dutch RRP patients had significantly less pain and a lower general health 
perception than controls (RAND-36)(p=0.001 and p=0.003 respectively). Effect 
sizes were small (table 2). 
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Table 2. Comparison of outcomes of the HADS, 15D, VHI and RAND-36 between Recurrent Respiratory 
Papillomatosis patients and controls, with effect sizes.

Psychosocial test   Total Controls P-value* Effect size
HADS (mean ± SD) Total 8 ± 6 8 ± 6 0.417  
     
  Depression 4 ± 4 3 ± 3 0.049 0.33
  Anxiety 4 ± 3 5 ± 4 0.005 -0.25
           
15D~ (mean ± SD) Total 0.93 ± 0.09 0.91 ± 0.01 0.037 2.00
           
VHI (mean ± SD) Total 24.7 ± 22.0 3.6 ± 3.7 <0.001 5.70
           
RAND-36# (mean ± SD) Physical role limitations 82 ± 31 79 ± 36 0.488  
  Emotional role limitations 87 ± 29 84 ± 32 0.430  
  Physical functioning 83 ± 27 82 ± 23 0.741  
  Social functioning 85 ± 23 87 ± 21 0.511  
  Mental health 82 ± 15 79 ± 18 0.102  
  Vitality 68 ± 19 67 ± 20 0.536  
  Pain 90 ± 18 80 ± 26 0.001 0.38
  General health perception 64 ± 19 73 ± 23 0.003 -0.39
  Health change 52 ± 19 52 ± 19 0.938  

* by independent sample t-test
#  only scored in Dutch patients
~ normative data on individual 15D items do not exist

Univariate associations between sociodemographic and disease-specific 
characteristics and the HADS, 15D and VHI (table 3)
No significant associations were found between sociodemographic and disease-
specific characteristics and the HADS-total score. The HADS-depression score 
was significantly associated with country of origin (higher in Dutch patients, 
p<0.001); age (r=0.300, p=0.004); and age at time of diagnosis (r=0.251, p=0.019). 
Consequent comparisons showed that the Dutch HADS-depression score was 
significantly higher than that of Finnish and Dutch controls (both p<0.001), and 
that the Finnish HADS-depression mean score did not significantly differ from 
controls (p=0.327). Multiple linear regression including the three significantly 
associated disease-specific and sociodemographic characteristics with the 
HADS-depression score showed R2=0.209, F=11.21, p<0.001. Significant 
independent effects were found of country of origin (β=.334, p=0.001) and age 
(β=.279, p=0.005).
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Table 3. Univariate effects of the sociodemographic and illness-related variables on the HADS, 15D and 
the VHI; statistically significant effects are marked.

  HADS HADS depression HADS anxiety 15D VHI
  p value p value p value p value p value
Gender* 0.160 0.915 0.023 0.445 0.659
Country* 0.440 <0.001 0.080 0.766 0.506
Age# 0.152 0.004 0.947 <0.001 0.440
Marital status~ 0.224 0.519 0.210 0.543 0.222
Living situation* 0.889 0.990 0.858 0.728 0.597
Educational level~ 0.702 0.195 0.908 0.354 0.234
Smoking~ 0.065 0.220 0.055 0.087 0.002
Co-morbidity* 0.495 0.253 0.866 0.031 0.300
Age at time of diagnosis# 0.769 0.019 0.146 0.004 0.279
Duration of disease course RRP# 0.331 0.791 0.188 0.683 0.715
Number of surgeries~ 0.980 0.936 0.826 0.260 0.111

* Using student’s t-test
# Using Pearson correlation test
~ Using ANOVA

The HADS-anxiety score was significantly associated with gender (males have 
lower scores, p=0.023). 
The 15D total score was negatively associated with age (r=-0.389, p<0.001); 
comorbidity (lower in patients with comorbidity, p=0.031); and age at time of 
diagnosis (r=-0.303, p=0.004). Multiple linear regression including the three 
significantly associated disease-specific and sociodemographic characteristics 
with the 15D score showed R2=0.150, F=15.30, p<0.001. A significant 
independent effect was found of age (β=-.387, p<0.001).

The VHI was significantly higher in former smokers (p=0.030) (Bonferroni post-
hoc: former smokers versus current smokers p=0.011, former smokers versus 
non-smokers p=0.016).

Additionally, comparisons between patients who underwent 1-2 surgeries 
(N=31) and patients who received more than 2 surgeries (N=60) showed no 
significant differences on the mean scores of the HADS, HADS depression, 
HADS anxiety, 15D, and VHI (p=0.880, p=0.848, p=0.727, p=0.104, and p=0.342, 
respectively). No significant differences were found between JoRRP (n=9) and 
AoRRP (n=80) patients in mean scores on the HADS, HADS depression, HADS 
anxiety, 15D, and VHI (p=0.354, p=0.994, p=0.155, p=0.711, and p=0.166, 
respectively).
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Care received by patients, their appreciation and associations between care 
received and depression and anxiety
Five RRP patients (6%) received psychosocial care from a psychologist, 
psychiatrist or social worker. The median number of psychosocial care sessions 
was 9 [range 2-21]. Median satisfaction score of these patients for psychosocial 
care was 7 [range 1-9]. The number of psychosocial care sessions was positively 
correlated with patients’ satisfaction with these sessions (r=0.930, p=0.030). 

Forty-one percent (37/90) of patients underwent speech therapy. Median 
number of speech therapy sessions for these patients was 10±12 [range 
1-50] sessions. Mean satisfaction score of these patients for these sessions 
was 6.9±2.1 [range 1-10]. The number of speech therapy session was not 
significantly correlated with satisfaction with these sessions (r=0.279, p=0.128).

Patients who had received psychosocial care had a significantly higher HADS-
depression mean score than patients who did not receive psychosocial care 
(respectively 6.2±4.3 versus 3.5±2.9, p=0.049, n=89). The HADS-anxiety score 
(p=0.820) or HADS total score (p=0.220) was not different between patients 
who did or did not receive psychosocial care. In comparison to patients who 
did not receive help from a speech therapist, patients who did receive such help 
had a significantly higher HADS total score (respectively 5.8±4.8 versus 9.8±5.7, 
p=0.001, n=89) and HADS-anxiety score (respectively 2.8±3.5 versus 5.4±3.1, 
p=0.001, n=90). The difference in HADS-depression mean score between these 
two groups just failed to reach significance (respectively 3.1±2.4 versus 4.4±3.7, 
p=0.050, n=89). 

Discussion

This study examined QoL of RRP patients; factors associated with QoL, and 
allied health care they received. Compared to controls, RRP patients surprisingly 
reported a statistically significant and clinically relevant higher health-related 
QoL and less anxiety, but substantial voice problems. However, Dutch patients 
had higher depression scores, more pain, and a decreased general health 
perception than controls. Gender, country of origin, current age, age of onset 
of RPP, and presence of comorbidity significantly affected depression, anxiety 
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and/ or health-related QoL. Voice handicap is associated with smoking. Speech 
therapy was received by two-fifth of the patients and only a few patients 
received psychosocial care. 

Anxiety, depression, QoL and voice problems and comparison with controls
To the best of our knowledge, no earlier study compared the QoL of RRP 
patients with controls. This study suggests that RRP patients experience less 
anxiety. However, more depression is found in the Dutch patient group than 
in controls; Finnish patients had comparable depression scores. It could well 
be that patients experience less anxiety as they have learned to handle the 
uncertain prognosis of RRP, but experience more depression as their voice 
problems cause psychosocial burden. 

According to the RAND-36 Dutch RRP patients had significantly lower 
perception of their general health (not measured in Finnish patients). This was 
also shown in a British cohort.26 Surprisingly, both Dutch and Finnish patients 
rate their overall health-related QoL as higher than the control group. The 
Dutch rate their functioning in the other RAND-36 QoL subscales comparable 
to controls. Habituation to a certain disease or health status can diminish the 
negative effect of disease on QoL. This is a well-known effect in QoL research, 
called response shift.27 In case of RRP, this means that patients perceive their 
general health as lower, while at the same time they judge their overall QoL as 
comparable to controls. This study confirmed forgoing studies that voice is a 
significant problem for RRP patients.9-11 

Differences in QoL between Dutch and Finnish RRP patients
There were no differences between Dutch and Finnish patients in 
sociodemographic data other than in smoking in the past: Dutch patients 
had smoked more often. Moreover, depression symptoms are more prevalent 
among Dutch RRP patients. It is known that the incidence of depression in the 
Netherlands is among the highest of the world, and higher than in Finland.28 It 
seems reasonable to assume that the difference in depression score between 
RRP patients in the two countries might reflect the incidence of depression in 
the general population. 
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Factors associated with QoL 
Some patients are prone to having a decreased QoL than others. This study 
found that female RPP patients; older patients; and Dutch patients were more 
vulnerable for depression, anxiety, and/ or lower health-related QoL. Our study 
showed that women were more likely than men to experience anxiety. This is in 
line with the finding that women in general are more prone to anxiety and fear, 
which also translates to female patients in many diseases.29 Interestingly, older 
patients were more depressed and they had a lower health-related QoL. This 
effect of age in RRP was not shown before and could therefore lead to targeted 
psychosocial care for the older RRP patients. Number of surgeries; JoRRP or 
AoRRP, nor duration of disease were significantly correlated with health-related 
QoL, although these factors are often used as surrogate markers for severity of 
disease.1 Regular use of a screening tool for distress could aid in early detection 
of distress in RRP patients, for this the RRP adapted Distress Thermometer and 
Problem List was validated.30

Smoking in the past was correlated with a higher voice handicap. Smoking 
is known to cause objective and subjective voice change.31 It is unclear 
why current smokers have normal VHI scores. A higher number of surgical 
procedures did not correlate with more voice problems. This result is not in line 
with earlier findings reporting that numerous surgical interventions can cause 
vocal fold scarring, which reduces vocal capacity, lowers quality of the voice, 
and changes subjective voice.32 

Psychosocial care and speech therapy
Only 6% of patients had received psychosocial care, while the mean HADS 
depression score is higher than in controls. Patients receiving psychosocial care 
had higher depression scores, even despite psychosocial therapy. Customized 
psychosocial care should therefore be aimed more at depression symptoms. 

Although patients report more voice problems than controls, care by a speech 
therapist is received by only two-fifth of patients. Patients attending speech 
therapy had worse HADS scores (total, depression and anxiety) than those 
who did not receive such therapy. This emphasizes that voice and psychosocial 
problems are probably associated, as was shown in earlier research.33 It has 
been reported that having a depression makes it more likely that one will 
receive speech therapy, due to subjective burden of voice problems.33 A 
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median satisfactory score of these speech therapy sessions (7 out of 10) shows 
that improvement is still needed in the quality care of this therapy. 

Strengths and limitations
This study had a satisfactory response rate (70%) and met the needed sample 
size. However, non-responders may have differed from responders and 
this may impact results. A higher percentage of Dutch patients responded, 
possibly because they were reminded by telephone, while Finnish patients 
were reminded by post. It was previously shown that a reminder by telephone 
results in a higher response rate.34 However, this is the first study to examine 
QoL and associations between QoL and sociodemographic and illness-related 
characteristics in a sufficiently large number of patients. 

Unfortunately RAND-36 could only be completed in the Netherlands due to 
IRB eligibility. Furthermore, Dutch control data was available for the HADS 
and the VHI while Finnish control data was available for the 15D. Therefore, 
RPP patients were compared to these respective groups. The fact that Dutch 
patients appeared to suffer from more depression than the Finnish suggests 
that cultural differences may exist. Comparing Dutch patient data with Finnish 
control data and vice versa could therefore distort results.

Conclusion

In comparison with controls, RRP patients have more voice problems; they have a 
lower general health perception but comparable QoL; and they are less anxious. 
In addition, Dutch RRP patients had higher depression scores. Anxiety, depression 
or health-related QoL was affected by gender, age and country of origin. Voice 
handicap was associated with smoking. Speech therapy is received by two-fifth 
of patients and psychosocial care by just a few patients with fair satisfaction. 
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