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The readability of online 
laryngectomy patient information: 
how do Australia and New Zealand 
compare?
Howard Webb, Jason Toppi

abstract
aim: The decision for a patient to undergo a laryngectomy is an extremely important one. The aim of our research was to review the 
readability of international laryngectomy patient information and compare this with Australian and New Zealand resources. 
methods: Online searches were undertaken using the terms “laryngectomy”, “laryngectomy patient information”, “voice box removal” 
and “voice box removal patient information”. Twenty-nine articles were included for review. The primary outcomes measures were 
the Flesch–Kincaid Grade Level, the Flesch Reading Ease Score, the Gunning Fog Index, the Coleman–Liau Index, the SMOG Index, the 
Automated Readability Index and the Linsear Write Formula. 
results: Overall, we found that laryngectomy patient information from Australian and New Zealand sources was more difficult for 
patients to understand compared with international sources. The average Flesch–Kincaid Grade Level (equivalent to the United States 
grade level of education) for Australian and New Zealand websites was 10.41, compared with 9.09 for international websites. For  
reference, guidelines suggest that articles aimed at the public should have a grade level of 8. Similarly, the average Flesch Reading Ease 
Score was 55.8 and 58.23 for Australian/New Zealand and international resources respectively—which correlate to “fairly hard” to read, 
rather than the “easy” or “very easy” categories that are recommended for the general population. 
conclusion: For the resources analysed, Australian and New Zealand laryngectomy patient information was less readable than  
information distributed by international organisations, and is at a high risk of being too complicated for patients to read and  
understand. Consideration should be given to distributing patient information accessible to patients with lower literacy levels. 

The functions of the larynx are producing 
speech, airway patency and protecting 
the lungs from aspiration. Carcinoma of 

the larynx is one of the most common head and 
neck cancers, and was estimated to affect 592  
Australians in 2013.1 Because of its important 
functions, laryngectomy is associated with a  
significant impact on quality of life and psycho-
social wellbeing.2 The surgery will negatively 
impact speech, swallow function and body image; 
thus, patient education is an extremely important 
part of pre-operative counselling and informed 
consent.3 An important part of the education  
process, not only for patients but also for friends 
and relatives who might not be able to be a part of 
in-person education, is website materials.

Patient education prior to surgery is a require-
ment of pre-operative decision making, which 
can come from many sources, including face-to-
face education, written handout material and  
internet-based resources. Over 50% of patients 

search for resources online prior to making the 
decision to proceed with an elective surgery.4 

Numerous websites from Australia, New  
Zealand and worldwide give varying degrees of 
information surrounding laryngectomy, including 
on surgery, recovery and long-term outlook. 

Aim
The aim of our research is to analyse the read-

ability of Australian– and New Zealand–produced 
patient education materials that are freely available 
online. Additionally, we aimed to compare these 
to internationally produced materials. 

Methods
Article selection

Searches were undertaken in Melbourne,  
Australia in November 2023. The search engine 
“Google Chrome” was used, and location services 
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were turned off. The internet browser cookies, 
cache and history were cleared, and an incognito 
window was used. 

Searches were performed using the terms  
“laryngectomy”, “laryngectomy patient informa-
tion”, “voice box removal” and “voice box removal 
patient information”. 

The first 50 search results from Australian/New 
Zealand and international websites (excluding 
advertisements or sponsored results) for each term 
were screened for applicability and duplicates 
excluded. 

Inclusion criteria:

•	 English language
•	 Written material
•	 Material aimed at patients

Exclusion criteria:

•	 Non-English websites
•	 Video or diagram materials
•	 Materials aimed at healthcare providers 

Twenty-six websites were included for analysis 
from the above search structure. 

A further search was conducted to include 
only websites published in Australia/New  
Zealand. The above search terms (“laryngectomy”, 
“laryngectomy patient information”, “voice 
box removal” and “voice box removal patient  
information”) were again used, and the first 50 
search results were reviewed. The inclusion 
and exclusion criteria were not changed. Of the 
50 websites, eight were deemed appropriate 
for inclusion. Of these eight websites, five were 
included in the previous 26 websites. Thus, a total 
of 29 websites (eight from Australia/New Zealand 
and 21 from overseas) were included in the analysis. 
See the Appendix for further information.

Readability analysis
The primary outcomes measures were the 

Flesch–Kincaid Grade Level, the Flesch Reading 
Ease Score, the Gunning Fog Index, the Coleman–
Liau Index, the SMOG (Simple Measure of Gobble-
dygook) Index, the Automated Readability Index 
and the Linsear Write Formula.

The body of each text (not including author 
information, references, titles and advertisements) 
was copied into the automatic score generators 
and a score derived. 

Flesch–Kincaid Grade Level, Gunning Fog 

Index, Coleman–Liau Index, SMOG Index, 
Automated Readability Index and Linsear 
Write Formula 

These measures are tools used to estimate how 
accessible a body of text is to a person with a  
certain level of school education.5 They use  
characteristics of the text, such as the number of 
words in a sentence, the length of words used, the 
number of syllables in words, average letters per 
100 words and average number of sentences per 
100 words to estimate the difficulty of reading the 
text and comprehending the message of the text.5,6

These scores are based on years of education 
completed, where a score of 6 represents an article  
that someone with 6 years of education (i.e., the 
6th Grade, between 11 and 12 years old) can 
understand and a score of 7 represents an article 
that someone educated for 7 years (i.e., the 7th 
Grade, between 12 and 13 years old) can under-
stand.7,8 A score of above 12 indicates that the 
passage of text requires more than a high school 
education to be able to read and comprehend the 
text. 

Flesch Reading Ease Score 
The Flesch Reading Ease Score is a reliable and 

valid tool that determines the readability of a 
body of text by giving it a score out of 100.9,10 The 
higher the number, the easier the text is to read.9 
Scores above 60 indicate that the text is easy to 
follow, and deemed by some to be the appropriate 
level for written patient information.7 In research 
by Wang et al. the Flesch Reading Ease Score and 
Flesch–Kincaid formulas were the most com-
monly used formulas in medical research.11

Statistical analysis
Independent Samples t-Test was used to calculate 

p-values. Inter-rater variability did not need to 
be analysed as the aforementioned measures are 
computer generated. 

Ethics
Given the nature of the review, no hospital ethics 

approval was required. 

Results
Overall, 29 articles were analysed using the 

above scores. The mean Gunning Fog Index for 
all sites was 11.93 (95% confidence interval [CI] 
11.32–12.53) and the mean Flesch–Kincaid Grade 
Level was 9.45 (95% CI 8.85–10.06), correlating 
to reading levels of Grade 11 and 9 respectively. 
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The mean Gunning Fog Index for Australian/New 
Zealand materials was 12.79 (95% CI 12.14–13.44), 
compared with 11.6 (95% CI 10.93–12.27) for 
international materials (Table 1).

The mean Flesch Reading Ease Score for all  
articles was 57.57 (95% CI 54.29–60.86), with a 
mean of 55.8 (95% CI 52.45–59.15) for Australian/

New Zealand materials and 58.25 (95% CI 54.51–
61.98) for international materials (Table 2).

The average readability of the Australian/New 
Zealand materials analysed was at or above a 9th 
Grade level for all grade markers of readability 
used. Seven of the eight Australian/New Zealand 
articles analysed had a Gunning Fox Index above 

Table 1: Average readability scores for Australian/New Zealand and non-Australian/New Zealand materials.

Gunning 
Fog Index

Flesch– 
Kincaid 
Grade 
Level

Coleman–
Liau Index

SMOG 
Index

Automated 
Readability 
Index

Linsear 
Write 
Formula

Mean of Australian/ 
New Zealand 
materials

12.79 
+/− 0.94

10.41 
+/− 0.85 

9.63 
+/− 0.99 

9.33 
+/− 0.66

10.49 
+/− 1.06 

12.54 
+/− 0.85

Mean of international 
materials

11.6 
+/− 1.57 

9.09 
+/− 1.54

10.29 
+/− 1.41

8.66 
+/− 1.33

9.01 +/− 1.69
9.58 
+/− 2.16

p-value 0.11 0.07 0.38 0.27 0.06 <0.001

Table 2: Average Flesch Reading Ease Score for Australian/New Zealand and non-Australian/New Zealand materials.

Flesch Reading Ease Score

Mean of Australian/New Zealand materials 55.8

Mean of international materials 58.23

p-value 0.37

Table 3: Percentage of Australian/New Zealand patient materials in each category.

Percentage of Australian materials

Less than 
Grade 6

Grades 6 to 
10

More than 
Grade 10

Gunning Fog Index 0 12.5 87.5

Flesch–Kincaid Grade Level 0 25 75

Coleman–Liau Index 0 37.5 62.5

SMOG Index 0 62.5 37.5

Automated Readability Index 0 25 75

Linsear Write Formula 0 0 100
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10, and none had a score that indicated they would 
be accessible to someone with a level of schooling 
equivalent to the 6th Grade (see Table 3). The 
average grade level readability score of inter- 
nationally produced materials was lower than the 
Australian/New Zealand average for all markers 
except the Coleman–Liau Index, indicating that 
non-Australian/New Zealand materials tended to 
be more accessible to readers. 

Of the Australian/New Zealand materials  
analysed using the Gunning Fog Index and the 
Flesch–Kincaid Grade Level, 87.5% and 75%, 
respectively, required a 10th Grade education or 
higher to read and understand the text. 

Discussion 
Readability is defined by Dale and Chale as 

“The sum total (including all the interactions) of 
all those elements within a given piece of printed 
material that affect the success a group of readers 
has with it. The success is the extent to which they 
understand it, read it at an optimal speed and find 
it interesting.”12 A readability formula is a math-
ematical formula that gives a number rating to 
indicate the reading difficulty of a text.13 

This study indicates that written patient infor-
mation on the internet is at a high risk of not being 
fully understood by patients considering laryn-
gectomy. Overall, based on the seven markers of  
readability used, Australian and New Zealand 
written information on laryngectomy found on 
the internet was more complex and difficult to 
read than international materials; however, the 
result was only statistically significant for one 
marker of readability (Linsear Write Formula). 
Two other markers, the Flesch–Kincaid Grade 
Level and the Automated Readability Index, 
approached significant difference (p=0.07 and 
p=0.06 respectively). Most materials found were 
not tailored to the level of education and reading 
level recommended by national health organisa-
tions and are at risk of not being fully understood 
by patients considering laryngectomy. 

During our study, we employed a thorough 
search strategy and believe that the included 
resources make up the vast majority that patients 
in Australia or New Zealand would retrieve during 
their search for written patient information. We 
used a large number of readability calculators 
that analyse different aspects of the written text 
and addressed a major gap in Australian/New 
Zealand literature surrounding the readability  
of laryngectomy resources. 

Our study does have some limitations.  
Readability formulas assess the linguistic  
characteristics of a written text, but do not take 
in to account other aspects that influence under-
standing, such as diagrams, charts and videos. 
Furthermore, they do not take into account a 
patient’s health literacy level, and level of under-
standing of laryngectomy prior to accessing  
written materials. Additionally, although  
government bodies recommend a certain level of 
readability for written health information mate-
rials, the average reading levels of laryngectomy 
patients is not known, and thus we cannot state 
with total certainty that patients cannot under-
stand a certain body of text—we assume they 
have similar reading levels to the rest of the  
population. Another weakness is that the total 
number of Australian– or New Zealand–made 
patient information materials is limited, and 
only eight articles that were deemed appropriate 
for inclusion were retrieved. Thus, although all 
markers of readability showed that Australian– 
and New Zealand–produced materials tended to 
be more difficult to read, only one marker was 
able to show this to be a statistically significant 
difference.

These findings are in keeping with other studies 
within the literature investigating online patient 
information tools for procedures within otolar-
yngology. Wu et al. investigated online resources 
for functional endoscopic sinus surgery and 
found average ease of reading scores were at a  
minimum university education reading level.14 
Similarly, a North American study by Wong et al., 
also investigating patient education resources in 
laryngectomy, found that the reading capacity 
of an average American adult was less than the 
average reading difficulty of the resources inves-
tigated.6 Our study adds to the findings of Wong et 
al. about internet-based laryngectomy resources, 
and also identifies that Australian and New  
Zealand resources on laryngectomy are poten-
tially more difficult to read and understand than 
other resources available.

So that patients can fully comprehend the  
written information given to them, it is import-
ant to direct written patient information at a level 
that is accessible to most people. The American  
Medical Association recommends that patient 
information sheets should be written at or below 
a 6th Grade level to ensure written informa-
tion can be understood by most patients.6,15 In  
Australia, it is estimated that 13% of people read 
at or below a primary school level, 44% read at or 
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below a Year 10 level, and only 15% read above 
a high school level.16 South Australia Health  
recommends that health information materials be  
written at an 8th Grade level or lower.17 

These issues are further compounded by 
the fact that the average laryngectomy patient 
may have poor baseline education levels, with 
one study of patients undergoing laryngectomy 
demonstrating 37% had failed to graduate from 
high school.18

Based on the estimated reading levels of 
the Australian population that state 57% of the  
population reads at or below a Year 10 level, using 
the Flesch–Kincaid Grade Level, the Gunning Fog 
Index,  the Coleman–Liau Index, the Automated 
Readability Index and the Linsear Write Formula,  
only 43% of the Australian population can  
potentially read and comprehend the Australian/
New Zealand patient information materials on 
laryngectomy. 

Additionally, the average Flesch Reading Ease 
Score for Australian/New Zealand articles was 
55.8, which correlates to “fairly hard” to read, 
rather than the “easy” or “very easy” categories 
that are usually recommended for texts aimed 
at the general population. Similarly, the average 
Flesch Reading Ease Score for internationally  
produced materials was 58.23. 

Based on our research, Australian/New Zealand 
and internationally produced online resources on 
laryngectomy are at risk of not being understood 
by a large number of patients considering laryn-
gectomy. This gap in the readability of articles 

and population literacy levels could potentially  
hinder patient comprehension and engagement, 
and result in problems regarding informed  
consent and patient satisfaction, which can sub-
sequently worsen patient outcomes. Because  
written online patient information is an important 
means for patients to gain information on laryn-
gectomy, these patients might benefit from the 
creation of written information that is easier to 
read and comprehend. 

This paper only analyses written patient 
information on the internet, and as such  
further research into how accessible other inter-
net resources, such as videos and pictures, are 
to patients with laryngeal cancer considering  
laryngectomy would be useful. 

Conclusion
The decision to undergo laryngectomy is a 

life-altering decision for a patient to make, and 
it is important that information on the subject is 
available at a level that is accessible to the major-
ity of the public. Overall, laryngectomy patient 
information found on the internet is at a high risk 
of not being fully understood by members of the 
public. Notably, overall, patient information on 
Australian/New Zealand websites tends to be less 
readable than information on international web-
sites. Thus, some thought should go into creating 
patient information that is less complex and more 
likely to be understood by more of the population. 
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Appendix
Access links for the analysed patient information documents
All resources cited approximately 17 November 2023.

1.	 Health Direct. Laryngectomy. Available from:  
https://www.healthdirect.gov.au/laryngectomy 

2.	 Main Medical. Laryngectomy Patient Education. Available from:  
https://mainmed.com.au/pages/laryngectomy-patient-support 

3.	 Queensland Health. Heat Moisture Exchange following Laryngectomy. Available from:  
https://www.health.qld.gov.au/__data/assets/pdf_file/0023/853241/QHSSL-PI-HME-Laryngectomy.pdf 

4.	 Government of Western Australia, North Metropolitan Health Service, Sir Charles Gairdner Osborne Park Health 
Care Group. Losing Your Voice Box: Patient Education. Available from:  
https://scgh.health.wa.gov.au/~/media/HSPs/NMHS/Hospitals/SCGH/Documents/Patients/Laryngectomy---
Losing-your-voice-box.pdf

5.	 https://www.headandneckcancer.org.au/BeyondFive/media/HANCA-Fact-Sheets/Laryngectomy-HANCA-2020.pdf 
6.	 Mount Sinai. Laryngectomy. Available from:  

https://www.mountsinai.org/health-library/surgery/laryngectomy 
7.	 Rogel Cancer Center, University of Michigan Health. What Patients Should Know in Decision Making. Available from:  

https://www.rogelcancercenter.org/head-and-neck-cancer/voicebox/what-patients-should-know 
8.	 Memorial Sloan Kettering Cancer Center. About Your Total Laryngectomy. Available from:  

 https://www.mskcc.org/cancer-care/patient-education/total-laryngectomy-01 
9.	 Macmillan Cancer Support. Laryngectomy. Available from:  

https://www.macmillan.org.uk/cancer-information-and-support/treatments-and-drugs/laryngectomy 
10.	 Cancer Research UK. Speaking after a laryngectomy. Available from:  

https://www.cancerresearchuk.org/about-cancer/laryngeal-cancer/living-with/speaking-after-laryngectomy 
11.	 St John New Zealand. Patients with Tracheostomy or Previous Laryngectomy. Available from:  

https://cpg.stjohn.org.nz/assets/pdf/guidelines/Patients%20with%20Tracheostomy%20or%20Previous%20
Laryngectomy%20-%20EAS.pdf 

12.	 Healthline. Laryngectomy: Purpose, Procedure, and Recovery. Available from:  
https://www.healthline.com/health/laryngectomy 

13.	 Cancer Council NSW. Breathing changes. Available from:  
https://www.cancercouncil.com.au/head-and-neck-cancer/after-cancer-treatment/breathing-changes/ 

14.	 WebMD. What to Know About a Laryngectomy. Available from:  
https://www.webmd.com/cancer/what-to-know-laryngectomy 

15.	 Cleveland Clinic. Laryngectomy. Available from:  
https://my.clevelandclinic.org/health/treatments/24072-laryngectomy 

16.	 NHS. Recovery: Laryngeal (larynx) cancer. Available from:  
https://www.nhs.uk/conditions/laryngeal-cancer/recovery/ 

17.	 Iowa Health Care. Laryngectomy Home Care Booklet - Update November 2024. Available from:  
https://medicine.uiowa.edu/iowaprotocols/laryngectomy-home-care-booklet 

18.	 Alberta Government, MyHealth.Alberta. Laryngectomy: What to Expect at Home. Available from:  
https://myhealth.alberta.ca/Health/aftercareinformation/pages/conditions.aspx?hwid=zc2636 

19.	 Robert H. Oliver, M.D. Partial Laryngectomy. Available from:  
http://www.drrobertoliver.com/what-we-do/procedures/partial-laryngectomy 

20.	 UMMC HealthCare. Laryngectomy: What to Expect. Available from:  
https://www.umc.edu/Healthcare/ENT/Patient-Handouts/Adult/Head_Neck/Laryngectomy.xml 

21.	 American Cancer Society. Surgery for Laryngeal and Hypopharyngeal Cancers. Available from:  
https://www.cancer.org/cancer/laryngeal-and-hypopharyngeal-cancer/treating/surgery.html 

22.	 UI Health. Head & Neck Cancer: Laryngectomy. Available from:  
https://hospital.uillinois.edu/primary-and-specialty-care/otolaryngology/head-and-neck-cancer-surgery/
surgical-treatments/laryngectomy 

23.	 Tracheostomy Education. What is a Laryngectomy? Available from:  
https://www.tracheostomyeducation.com/blog/laryngectomy/ 
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24.	 Atos. What is a total laryngectomy? Available from:  
https://www.atosmedical.co.nz/laryngectomy/what-is-a-total-laryngectomy-2

25.	 University of Rochester Medical Center. Learning to Speak Again After Laryngeal Surgery. Available from:  
https://www.urmc.rochester.edu/encyclopedia/content.aspx?ContentTypeID=34&ContentID=22953-1 

26.	 EVMS Medical Group. Available from:  
https://www.evms.edu/patient_care/specialties/ent_surgeons/services/head__neck/patient_education/
description_of_a_laryngectomy_removal_of_the_larynx/ 

27.	 City of Hope. Laryngectomy. Available from:  
https://www.cancercenter.com/cancer-types/throat-cancer/treatments/surgery/laryngectomy 
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