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Abstract

Objective: Recurrent Respiratory Papillomatosis (RRP) is a rare disease of which 
a limited number of information sources for patients exist. The role of Internet 
in the patient-physician relationship is increasing. More and more patients 
search for online health information. Online health information should be of 
good quality and should be well readable. The study aim was to investigate the 
quality and readability of English online health information about RRP.

Study design: Quality and readability assessment of online information.

Materials and methods: Relevant information was collected using three 
different search engines and seven different search terms. Quality was 
assessed with the DISCERN instrument. The Flesch Reading Ease Score (FRES) 
and Average Grade Level (AGL) were determined to measure readability of the 
English websites. 

Results: Fifty-one English websites were included. The mean DISCERN score of 
the websites is 28.1 ± 9.7 (poor quality). The mean FRES is 41.3 ± 14.9 (difficult 
to read) and the mean AGL is 12.6 ± 2.3. 

Conclusion: The quality and readability of both English websites about RRP is 
alarmingly poor.
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Introduction

Recurrent Respiratory Papillomatosis (RRP) is a rare illness caused by the Human 
Papilloma Virus (HPV).1 The disease is characterized by multiple exophytic 
lesions of the mucosal squamous epithelium, called papillomata. The most 
common symptom is hoarseness, in particular if the lesions are located on the 
true vocal folds.1 The disease has an unpredictable and sometimes recalcitrant 
course. Treatment of RRP is symptomatic: there is no known curative therapy. It 
is based on the surgical removal of the papillomata.2 

The Internet is a very common source of information worldwide. Of the entire 
world population, 46.4% uses the Internet.3 In Europe and North America, 
respectively 73.5% and 87.9% of the population uses the Internet.3 The Internet 
is also an important source of health information for patients.4-6 In 2014, 72% 
of the American Internet users searched for health information online.7 It is 
estimated that, worldwide, 12.5 million health-related searches are performed 
on the Internet every day.8 In 2002, only 13% of otorhinolaryngology patients 
used the Internet to obtain information before a consultation,9 whereas in 2011 
already 37% of the patients accessed Internet prior to their appointment.10 

The impact of Internet on the patient-physician relationship has been discussed 
extensively.11-13 The role of the patient has changed from a passive recipient 
of health information to an active consumer.12 The Internet can be used to 
strengthen the patient-physician relationship and physicians should guide 
their patients to high quality websites.14 As the Internet potentially influences 
patients’ treatment choices, it is important that patients receive reliable health 
information online to reduce the risk of making incorrect clinical decisions 
based on Internet content.15 This endorses the importance of both quality and 
readability assessment of online health information.

The aim of this study is to investigate the quality and readability of online 
patient information about RRP. 
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Materials and methods

Google.com (Google Inc., Mountain View, CA, USA), Yahoo.com (Yahoo! Inc., 
Sunnyville, CA, USA) and Bing.com (Microsoft Corp., Redmond, WA, USA) are 
the three search engines that were used. The three most used search engines 
worldwide are Google (71%), Baidu (13%) (Baidu Inc., Beijing, China) and Yahoo 
(7%).16 Since Baidu is exclusively available in Asian languages, the search engine 
was not applicable for this study. Hence, the fourth most used search engine 
was selected, which is Bing.com (market share of 7%).16

The authors established the search terms used to obtain the relevant websites 
on RRP. Consensus was reached through consultation. To collect English 
websites containing relevant patient information, the search terms “Recurrent 
Respiratory Papillomatosis”, “laryngeal papillomatosis”, “laryngeal papilloma”, 
larynx papillomatosis, larynx papilloma were used. In addition, the search terms 
wart throat and wart vocal cords were used to simulate patients’ search behavior. 
Searches were performed using Google Chrome v. 46.0 (Google Inc., Mountain view, 
CA, USA). The browser was set to ‘incognito mode’ to prevent the search engine from 
showing personalized results. Location and language settings were set to default.

Inclusion and exclusion
Each search term was entered into the three search engines. The first twenty hits 
were collected, since it is people’s natural behavior to not look at search results 
past the first page.17,18 Sponsored links and advertisements were ignored. 

Websites were excluded when not containing information about RRP for 
patients; not written in English; they required an account/payment in order to 
view the content; being a discussion forum; being a scientific paper; being a 
PowerPoint presentation or video; and being dead links or security warnings.

Websites that were found using multiple search terms were marked as 
duplicate. The calculation of the average scores is based on unique hits, but 
the non-unique hits were used to compare search engines and terms. The term 
‘non-unique hits’ is here defined as ‘the amount of hits before the removal of 
duplicates’. 
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The websites were divided into four different categories by the authors: 
governmental, commercial, non-profit and university/hospital. Websites 
that stated that they were intended for layperson or patient readership were 
classified as ‘for laypersons’.

The authors have no relationship or conflicts of interest with any of the 
evaluated websites. 

Quality assessment
The DISCERN instrument was utilized to determine the quality of the selected 
websites. DISCERN is a reliable and valid tool for assessing the quality of 
written health care information.19 It has been used to assess quality of health 
information about many different diseases and treatments,20-25 including various 
otorhinolaryngological illnesses and interventions.26-31 

The instrument consists of sixteen questions divided into three sections 
(possible range 15-80) (table 1). The first section, eight questions, addresses the 
reliability of the information and tests whether or not the information could 
be trusted as a source of information about treatment options. The second 
section, seven questions, deals with specific information about the treatment 
options themselves. The third section, one question, is an overall quality 
rating.32 Scoring was performed by MSG and ODG. 

Table 1. DISCERN score with corresponding quality level.

DISCERN score Quality level

< 27 Very poor quality

27 - < 39 Poor quality
39 - < 51 Fair quality
51 - < 62 Good quality

> 62 Excellent quality

 
Readability assessment
Websites were assessed for readability using an online tool on www.readability-
score.com. This tool determines the Flesch-Kincaid Reading Ease Score (FRES) 
and the Average Grade Level (AGL). The FRES is based on the number of words 
per sentence and the number of syllables per word, with FRES = 206.84 – (1.015 
x average sentence length (ASL)) – (84.6 x average number of syllables per word 
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(ASW)).33 Possible outcome is between 0-100, from very hard to understand 
to easy to understand. A FRES of 95 would indicate that a text is very easy to 
understand and a score of 65 suggests plain English, whereas a score of 15 
indicates that a text is very difficult to comprehend.33 Table 2 displays the FRES 
in terms of difficulty and American school level.

Table 2. Flesch-Kincaid Reading Ease Score (FRES) with corresponding readability and grade level.

FRES Difficulty School level (American)
90 – 100 Very easy 5th grade
80 – 90 Easy 6th grade
70 – 80 Fairly easy 7th grade
60 – 70 Plain English 8th/9th grade
50 – 60 Fairly difficult 10th – 12th grade (high school)
30 – 50 Difficult College
0 – 30 Very difficult College graduate

Apart from the FRES, the tool also generates the Average Grade Level (AGL). 
The AGL is the average of five different methods to determine the grade level. 
The methods are Flesch-Kincaid Grade Level, Gunning-Fog Score, Coleman-
Liau Index, SMOG-index and Automated Readability Index. All of the above 
formulas produce an index that corresponds with the grade level in American 
education. It is recommended by the United States Department of Health and 
Human Services (USDHHS) that health information readability does not exceed 
6th-7th grade level.34-37

Data collection
Inclusion and exclusion of English websites was performed between September 
18 and 24, 2015. The quality assessment was done on October 1 and 2, 2015. 
Readability assessment took place on October 22 and 23, 2015. 

Statistical analysis
Statistical analysis has been performed using IBM SPSS Statistics 22. The single 
measures Intraclass Correlation Coefficient (ICC) was used to measure inter-rater 
reliability (absolute agreement). The correlation between DISCERN and FRES, 
DISCERN score and AGL and DISCERN and Douma score was determined using 
Pearson’s correlation coefficient. A multiple linear regression (method: enter) was 
performed to determine whether there are predictors for a high DISCERN score 
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or not. Dependent variables were language, FRES/Douma score and website 
category. One-way ANOVA is performed to compare the information found 
with the three search engines and the seven search terms. One-way ANOVA 
was also performed to compare information of the four different categories. P 
<0.05 was considered as statistically significant.

Results
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Figure 1. Included and excluded websites and the reason why websites were excluded.

The systematic search yielded 420 English hits. Two hundred and sixteen 
websites were excluded, leaving 204 websites, of which 188 were duplicates. 
Ultimately, 51 unique websites were assessed (figure 1). Websites were divided 
into the different categories as mentioned above (table 3). Sixty-nine percent 
(35/51) of websites were intended for lay readership. 
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Table 3. Number of English websites per category (governmental, commercial, non-profit, university/
hospital) and their average DISCERN, Flesch-Kincaid Reading Ease Score (FRES) and Average Grade Level 
(AGL). Highest scores are bolded. 

Category Amount (n) DISCERN FRES AGL
Governmental 3 27 ± 10.0 50.1 ± 6.1 10.6 ± 0.5
Commercial 17 27.2 ± 12.4 45.7 ± 15.1 12.5 ± 1.9
Non-profit 12 31.7 ± 9.3 35.5 ± 15.2 12.9 ± 2.3
University/hospital 19 26.8 ± 7.1 39.6 ± 14.5 13.0 ± 2.6

Inter-rater reliability of DISCERN scoring
To determine exact inter-rater agreement, the Intraclass Correlation Coefficient 
was measured. Single measures Intraclass Correlation Coefficient (absolute 
agreement) was calculated at 0.843 (P<0.010), which indicates strong agreement. 

Quality assessment
The mean DISCERN score was 28.1 ± 9.7 (poor). With a DISCERN score of 55.5 
(good), the website http://emedicine.medscape.com/article/865758-overview 
scored highest. 

The mean DISCERN score of non-profit websites was highest of all four 
categories: 31.7 ± 9.3 (poor), as shown in table 3. University or hospital websites 
scored lowest with a mean DISCERN score of 26.8 ± 7.1 (very poor). Twenty-six 
websites were of very poor quality, seventeen websites were of poor quality, 
seven websites were of fair quality and one website was of good quality. Not a 
single website scored high enough to be marked as excellent. All websites are 
shown in Appendix 1.

Readability assessment
Readability assessment of the websites by the Flesch Reading Ease Score and 
the Average Grade Level are shown in table 3. 

The mean FRES of the websites was 41.3 ± 14.9 (difficult). The mean AGL was 
12.6 ± 2.3. The website easiest to read was https://www.urmc.rochester.edu/
encyclopedia/content.aspx?contenttypeid=134&contentid=239, with a FRES 
of 69 (plain English) and an AGL of 8.4.

As shown in table 3, of the English websites, the governmental websites were 
best readable, with a FRES of 50.1 ± 6.1 (fairly difficult) and an AGL of 10.6 
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± 0.5. Non-profit websites scored the worst on readability, with a FRES of 35.5 
± 15.2 (difficult) and an AGL of 12.9 ± 2.3. There was no significant difference 
between the four different categories in the mean DISCERN score (P=0.554), 
FRES (P=0.210) and AGL (P=0.261).

Predictors of DISCERN and readability statistics
There was no significant correlation between the DISCERN and FRES score (r=-
0.094 (P=0.514)) and between the DISCERN score and AGL (r=0.084 (P=0.560)).

Predictors for DISCERN score
Multiple linear regression was performed to determine whether there are 
predictors for a high DISCERN score. FRES, AGL and website category did not 
predict for the DISCERN score (R2=0.049, F=0.463 (P=0.801)).

Discussion

The quality and readability of online health information about RRP is substandard. 
Overall, the mean DISCERN score of the websites showed poor quality. The majority 
of English written websites, 26 out of 51, were qualified as very poor. Only one 
website was of good quality and none scored high enough to be qualified as 
excellent. None of the websites met the recommended values of readability. The 
mean FRES indicates difficult readability and the mean grade level is 12.6th grade. 
The use of Internet by patients has increased dramatically over the past years.37 
One would expect that this development continues today. It was shown that 
the patients already seek online information due to the fact that they were 
inadequately informed about their disease, because there was lack of time for 
explanation, the physician was unwilling to explain, the patient is ashamed 
to ask questions or the physician did not succeed to provide comprehensible 
information.38 Therefore, the importance of good quality online health 
information has been emphasized by Clarke et al. (2015) by stating that 
ensuring the availability of valid, usable, and accessible information is a 
priority.15 To reduce the risk of patients making detrimental treatment choices 
based on online health information, it is important that patients receive reliable 
information online. 
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To the best of our knowledge, this is the first study that investigated the quality 
and readability of websites related to Recurrent Respiratory Papillomatosis. It 
aims to elucidate the current situation in terms of availability and quality of 
online information about RRP and to create awareness among physicians. 
Moreover, this study could lead to collaboration of the different information 
centers to improve the quality and availability of the information.

Interestingly, of the 51 included websites, 26 were of very poor quality, 17 were 
of poor quality, 7 were of fair quality and only one website was of good quality. 
University or hospital websites had the lowest scores, while these websites are 
often supposed to be more reliable than commercial websites. In the case of 
RRP information these websites were often disguised advertisements for certain 
treatments. Overall, websites were difficult to read (low FRES) and a fairly high 
school level was needed to comprehend the websites (high AGL). The high density 
of poor quality websites is potentially dangerous for patients’ knowledge on RRP. 

No significant correlation was found between the DISCERN score and both 
FRES score and AGL. This means that a good quality website is not necessarily 
well readable and vice versa. This is especially problematic for semiliterate 
patients. High quality websites that are hard to read are no problem for highly 
educated patients, but semiliterate patients might have trouble to understand 
the information. For example, the website with the highest DISCERN score has 
a FRES of 25.6 and an AGL of 14.4. In other words, the English website with the 
highest quality rating is very difficult to read and requires a school grade level 
of 14.4 to be able to read the information easily. In order to be useful to all 
patients, readability of the assessed websites must be improved.

It is impossible to build a model to predict a better DISCERN score based 
readability statistics and website categories. It follows that it is useless to guide 
patients exclusively to a certain ‘type’ of website and that all types of websites 
should improve, regardless of language, readability score or category.

Since RRP is a rare disease, it is comprehensible that there is no abundance 
of high quality online information. However, the outcome of this study is 
alarming. The lack of good quality information should be an incentive for 
physicians to guide their patients in their search for reliable, intelligible and 
correct information. Good quality websites should comply with the following 
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general requirements. First of all, the aims of the website should be clear. A good 
website begins with explicitly stating what the website is about and whom it 
is meant for. In that way, patients will know instantly if the website contains 
the information that they are looking for. Of the included websites together 
only two websites had clear aims. Clearly, this is an aspect of most websites 
that needs improvement. Secondly, websites should be evidence-based, which 
means that the sources (and their publication date) that were used to compile 
the website should be clear. Thirdly, the website should provide additional 
sources of information and should refer to areas of uncertainty. Information on 
treatment options should accurately describe each treatment, their benefits 
and risks and their impact on the patients’ daily life.

Limitations
The DISCERN instrument, although being a reliable and valid tool to assess 
health information, has its limitations. The most important shortcoming of 
the DISCERN tool is that it does not take into account how the information is 
presented or how easy it is to navigate and find the information on a particular 
website. Furthermore, the DISCERN scoring has been performed by two 
researchers. It is not entirely clear if laypersons would assess the websites in 
the same way. However inter-rater agreement between these two researchers 
showed strong agreement, confirming the reproducibility of this score.

Readability statistics, such as the FRES and grade levels, have been criticized. 
Some argue that readability statistics based merely on word and sentence 
length do not adequately reflect the complexity and readability of a text, but 
that this depends on more factors than just word and sentence length.39 

Recommendations
Of all 51 websites evaluated one, http://emedicine.medscape.com/
article/865758-overview, had good quality. None of the websites met the 
study’s criteria for readability.

Webmasters of websites containing health information are recommended 
to adjust their websites according to the above-mentioned criteria for good 
websites. Otorhinolaryngologists worldwide should consider the possibility 
of jointly making a website containing high quality, intelligible information in 
various languages for patients and their partner.
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Appendix

Appendix 1. Included websites with information on Recurrent Respiratory Papillomatosis with their 
LINK, mean DISCERN score, the three Discern sections, Flesch Reading Ease Score and the Average 
Grade level.

Link DISCERN 
score

Sec. 1 Sec. 2 Sec. 3 FRES AGL

1 http://www.nidcd.nih.gov/health/voice/
pages/laryngeal.aspx/

38,5 18,5 16 4 54,2 10,8

2 http://emedicine.medscape.com/
article/302648-overview

49 23,5 21 4,5 33,6 13,2

3 http://www.rrpf.org/whatisRRP.html 45,5 29,5 13,5 2,5 44,8 12,1

4 https://en.wikipedia.org/wiki/Laryngeal_
papillomatosis

43 21 18,5 3,5 47,9 11,2

5 http://www.webmd.com/lung/recurrent-
respiratory-papillomatosis

20,5 12 7,5 1 21,3 15,5

6 http://std.about.com/od/hpv/a/
Recurrent-Respiratory-Papillomatosis.
htm

31,5 17,5 12 2 50 11,7

7 https://rarediseases.info.nih.gov/
gard/111/recurrent-respiratory-
papillomatosis/resources/1

21 12,5 7 1,5 53 10

8 http://emedicine.medscape.com/
article/865758-overview

55,5 24 27,5 4 25,6 14,4

9 http://misc.medscape.com/pi/android/
medscapeapp/html/A302648-business.
html

46,5 22,5 20,5 3,5 33,6 13,2

10 http://voicefoundation.org/health-
science/voice-disorders/voice-disorders/
recurrent-respiratory-papillomatosis/

41 15 23 3 40,3 12,7

11 http://www.cincinnatichildrens.org/
health/r/rrp/

28,5 12,5 13,5 2,5 63,9 8,9

12 https://rarediseases.org/rare-diseases/
recurrent-respiratory-papillomatosis/

43,5 17,5 22,5 3,5 34,1 13,7

13 http://www.hopkinsmedicine.org/
otolaryngology/specialty_areas/voice_
center/conditions/recurrent_respiratory_
papillomatosis.html

24 10,5 12 1,5 37,8 14,2

14 https://rarediseases.info.nih.gov/
gard/6864/laryngeal-papillomatosis/
resources/1

21,5 13 7 1,5 43,1 10,9

15 http://www.gosh.nhs.uk/medical-
information/search-medical-conditions/
laryngeal-papillomatosis

32 13 16,5 2,5 56,4 10,5

16 http://www.ucdvoice.org/laryngeal-
papilloma-2/

38,5 15 20,5 3 33,8 13,5

17 http://www.pathologyoutlines.com/
topic/larynxpapilloma.html

24 13 9,5 1,5 -4,8 17,7
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Appendix 1. continued

Link DISCERN 
score

Sec. 1 Sec. 2 Sec. 3 FRES AGL

18 http://www.pathologyoutlines.com/
topic/tracheapapilloma.html

22,5 13 8,5 1 18,6 14,2

19 http://pedimedicine.com/laryngeal-
papilloma-children/

31,5 14,5 14,5 2,5 45,8 10,2

20 http://www.childrenshospital.org/
conditions-and-treatments/conditions/
laryngeal-papilloma

17 8 8 1 18,6 16,2

21 http://www.wisegeek.com/what-is-
laryngeal-papilloma.htm

27,5 12 13 2,5 44,7 12,8

22 http://hospitals.jefferson.edu/diseases-
and-conditions/laryngeal-papilloma/

17 9 7 1 22,2 15,9

23 http://voicehealth101.com/topics/
papilloma

24,5 11,5 11 2 29,3 13,8

24 http://professionalvoice.org/HPV-
Papilloma.aspx

43 15,5 24 3,5 45,8 12,1

25 http://www.rarecancers.org.au/
directory/193/childhood-laryngeal-
cancer-and-papillomatosis

20,5 11 8 1,5 45,3 10,8

26 http://www.massgeneral.org/
voicecenter/services/treatmentprograms.
aspx?id=1541

36,5 15 18,5 3 32 15,6

27 https://www.emoryhealthcare.org/voice-
center/diseases-conditions/laryngeal-
tumors.html

19,5 10,5 7,5 1,5 37 12,3

28 http://www.voicedoctorla.com/voice-
disorders/vocal-papillomas/

28 12,5 13,5 2 46,6 11,2

29 http://www.ehow.com/way_5373766_
treatment-throat-warts.html

21,5 9,5 10,5 1,5 63,1 10,3

30 http://www.thebody.com/h/symptoms-
of-genital-warts-in-throat.html

15,5 7,5 7 1 68,5 8,4

31 http://www.wisegeekhealth.com/how-
can-i-remove-throat-warts.htm

15,5 7,5 7 1 53,7 11,4

32 http://www.ehow.com/about_5633009_
signs-hpv-throat.html

18,5 10 7,5 1 59,9 10,7

33 http://www.netdoctor.co.uk/ate/
ent/203445.html

20 11 7,5 1,5 57,1 10,6

34 http://www.throatdisorder.com/blog/
recurrent-respiratory-papillomatosis-rrp

22,5 10,5 10,5 1,5 46,2 11,5

35 https://www.ent.uci.edu/clinical-
specialties/university-voice-and-
swallowing-center/papilloma.asp

22 8,5 12 1,5 48 11,6

36 http://hpathy.com/cause-symptoms-
treatment/vocal-cord-problems/

17 8 7,5 1,5 51,2 11,5

37 http://bryanking.net/human-papilloma-
virus-hpv/

23,5 9,5 12,5 1,5 42,8 13,2
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Link DISCERN 
score

Sec. 1 Sec. 2 Sec. 3 FRES AGL

38 https://www.urmc.rochester.
edu/encyclopedia/content.
aspx?contenttypeid=134&contentid=239

25 13,5 9,5 2 69 8,4

39 http://www.chop.edu/conditions-
diseases/recurrent-respiratory-
papillomas#.Vfk5eNLtlHw

28,5 13,5 13 2 27,8 14,1

40 http://bastianmedicalmedia.com/
recurrent-respiratory-papillomatosis-rrp/

26 12,5 11,5 2 35,1 16,3

41 http://www.timetohear.com/speech-
services/laryngeal-papillomatosis/

27,5 14 11,5 2 48,6 11,9

42 http://www.medicinenet.com/script/
main/art.asp?articlekey=8990

16,5 8,5 7 1 13,9 15,7

43 http://www.northshore.org/
otolaryngology-head-neck-surgery/
adult-programs/voice-center/conditions/
laryngeal-papillomatosis/.

28 12 13,5 2,5 21,4 16,6

44 http://www.drjoannawalton.com/
patient-info/conditions-procedures/
throat-surgery/laryngeal-papilloma-
surgery/

34 11,5 19,5 3 55,8 10,7

45 http://www.pediatricentillinois.com/
laryngeal-papilloma-removal/

21,5 9,5 10,5 1,5 57,1 9,9

46 http://radiopaedia.org/articles/
tracheobronchial-papillomatosis

33 21,5 9,5 2 31,8 13,3

47 http://www.drtbalu.com/pap_lx.html 27 9,5 15,5 2 40,9 11,4

48 http://www.simple-remedies.com/
home-remedies/warts/warts-in-throat-
symptoms-remedies.html

22,5 10,5 10,5 1,5 52,7 11,4

49 http://www.bbivar.com/vp_papilloma.
php

28,5 12 14 2,5 26,8 15,9

50 http://www.hopkinsmedicine.org/
healthlibrary/conditions/adult/otolaryn-
gology/recurrent_respiratory_papillo-
matosis_22,recurrentrespiratorypapillo-
matosis/

27,5 11,5 14 2 36,2 15,3

51 http://www.capitalregionspecialsurgery.
com/ent/disease-and-treatments/
laryngeal-papillomas/

19,5 10 8 1,5 42,3 11,6

Sec. = section; FRES = Flesch Reading Ease Score; AGL = Average Grade Level
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