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bstract

he aim and objective of this study was to evaluate the quality and readability of leaflet and online Oral and Maxillofacial Surgery patient
nformation leaflets (PILs). The quality, readability and grade level of each PIL was assessed using the DISCERN, Flesch Reading Ease
nd Flesh-Kincaid Grade Level instruments respectively. In total, 140 patient information leaflets were assessed. For both leaflet and online
ILs, many items of the DISCERN instrument were deemed of low quality and poorly reported. The median overall quality score was 30.2.
ariation in the quality and readability scores between leaflet and online PILs and those produced by various societies was evident. Overall,

ILs were deemed to be of moderate quality. Online PILs were of lower quality, more difficult to read and aimed at a higher reading age level.

 2018 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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atients should now be informed of potential risks of treat-
ent as part of the treatment consent process.1 Patient

nformation Leaflets (PILs) can contribute towards the
nformed consent process and have reported to assist
ecision-making.2 Additional reported benefits of PILs
nclude: providing awareness and information to change

3
ehaviors, educating patients, increasing patient’s overall
atisfaction with clinicians,4 reducing anxiety and offering
eassurance5 and improving patient satisfaction.6 PILs are
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opular, with the majority of patients preferring written infor-
ation and leaflets.7 PILs can be of variable quality due to

oor content, structure and writing style.8,9 Ideally, the con-
ent used in the PILs should easily be understood by patients,
asily read and remembered to enhance the communication
etween the doctor and the patient.4

Considering the reported benefits of PILs it is important
hat clinicians are confident regarding the content and quality
f PILs they provide their patients.9 The DISCERN tool is
n instrument designed to assist professionals and patients
ith evaluating the quality of written healthcare information

nd hence allowing patients to make more well-informed
ecisions.10 The Flesch Reading Ease and Flesch-Kincaid
rade Level scales have been used to assess the readability

f the patient information leaflets.11,12 Previous assess-
ent of both leaflet PILs13,14,15 and information provided

nline16,17,19 using the DISCERN instrument has reported

blished by Elsevier Ltd. All rights reserved.
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Table 1
Inter-assessor reliability scores per DISCERN instrument item.

DISCERN item Level of
agreement (%)

1. Are the aims clear? 45
2. Does the leaflet achieve its aims? 39
3. Is it relevant? 40
4. Is it clear what sources of information were used to

compile the publication (other than the author or
producer)?

76

5. Is it clear when the information used or reported in
the publication was produced?

81

6. Is it balanced and unbiased? 41
7. Does it provide details of additional sources of

support and information?
76

8. Does it refer to areas of uncertainty? 57
9. Does it describe how each treatment works? 35
10. Does it describe the benefits of each treatment? 42
11. Does it describe the risks of each treatment? 56
12. Does it describe what would happen if no treatment

is used?
39

13. Does it describe how the treatment choices would
affect overall quality of life?

51

14. Is it clear that there may be more than one possible
treatment choice?

36
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he quality of information to be sub-optimal. In addition, the
eadability of orthodontic patient information leaflets have
een shown to aimed at a higher reading age than the recom-
ended population standard hence potentially reducing their

ffectiveness.14,19 Online PILs also tend to be written for indi-
iduals with a high reading level.16,20 The aim and objective
f this study was to evaluate the quality and readability of
atient information leaflets (PILs) produced by national oral
nd maxillofacial societies.

aterial  and  methods

n electronic search was conducted to identify PILs produced
y National Oral and Maxillofacial societies. The following
eywords “maxillofacial surgery” and “patient informa-
ion leaflets” were entered into Google (www.google.com),
oogle scholar search engines and PubMed. Only English
anguage PILs were included. All potential PILs (online and
df versions) were initially screened by one author (HP).
hese were then independently assessed by two investigators

HP and JS). All disagreements were resolved by discussion.
The DISCERN tool consists of 16 items that are cat-

gorised into three sections: authenticity (questions 1-8),
nformation pertaining to treatment options available to
atients (questions 9-15), and an overall rating of the quality
f the source of information (question 16). Each item was
caled on a five-point system, where a score of 1 was used
or sources that were seriously flawed and a score of 5 for
igh quality sources that had minor flaws. Each question on
he DISCERN tool was independently graded by two authors
HP and MSN), together producing a score for each PIL. For
omains 1-15 of the DISCERN instrument, each was scored
n a scale between 1(lowest)- 5(highest). The total sum of all
omains for each PIL was obtained, which produced over-
ll scores ranging from 15 (minimum) to 75 (maximum).15

wo investigators (HP and MSN) were calibrated by assess-
ng the quality of 5 PILs with direct referral to the DISCERN
nstrument and associated explanation per item. The quality
f each PIL was assessed independently.

One author (HP) was responsible for assessing the read-
bility of the PILs. The entire text of each PIL was copied into
icrosoft Word and a corresponding Word file was created.

he Word files were then compared against their correspond-
ng pdf versions in order to ensure accuracy of the text.
he text was then uploaded into an online tool located at
ww.readability-score.com. Two assessment tools (Flesch
eading Ease (FRE)21 and Flesh-Kincaid Grade Level)22

ere used to assess readability and grade level. The Flesh
eadability tools considers the length of sentences and the
umber of syllables in each word along with different weight-
ng factors for each variable to calculate the reading ease and
rade level respectively. The scoring system for the assess-
ent of readability was based on the methodology employed
y previous studies.12,13 The Flesh Reading Ease score ranges
rom 0 to 100, where 0 represents a passage that is very
ifficult to read and 100 a very simple one.13 The overall read-

a
r
o

5. Does it provide support for shared decision making? 62
6. Overall quality 53

bility of a PIL based on the FRE score was classified into
ifferent categories depending on its score. A score below
0 was classified as difficult; a score above 60 was classi-
ed as fairly difficult and a score above 80 was classified as
omfortable reading text.12

tatistical  analysis

ll data was entered into an Microsoft excel data capture
heet. Inter-assessor reliability was assessed using the Kappa
tatistic (Table 1). Descriptive statistics for individual report-
ng items of the DISCERN instrument were calculated and
onverted to a percentage scale. A non-normal distribu-
ion of the data was assessed and confirmed from graphical

ethods. Quantile regression was used in order to identify
redictors associated with the score. Standards errors and
onsequently 95% confidence intervals were calculated using
on-parametric bootsrapping with replacement with 10,000
terations. A two-tailed p value of 0.05 was considered statis-
ically significant. Statistical analyses were performed using
TATA software version 14.2 (Stata Corporation, College
tation, Texas, USA).

esults

 total of 140 PILs ((leaflet (N = 62) and online (N = 78))
ere included in this study. The inter- assessor level of
greement (%) for each item of the DISCERN instrument
anged between 35% (lowest)-81% (highest). For leaflet and
nline PILs, the largest number were produced by British

http://www.readability-score.com
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Table 2
Source and numbers of PILs included (N = 140).

Source No. (%) (n = 140)

Leaflet (n = 62)
Oral and Maxillofacial Surgeons (OMS) 11(8)
Australian and New Zealand Association of Oral and Maxillofacial Surgeons (ANZAOMS) 3 (2)
The South African Society of Maxillofacial and Oral Surgeons (SASMFOS) 10 (4)
British Association of Oral and Maxillofacial Surgeons (BAOMS) 38 (27)

Online (n = 78)
Canadian Association of Oral and Maxillofacial Surgeons (CAOMS) 10 (7)
Association of Oral and Maxillofacial Surgeons in Singapore (AOMS) 3 (2)
Australian and New Zealand Association of Oral and Maxillofacial Surgeons (ANZAOMS) 11 (10)
Association of Oral and Maxillofacial Surgeons of India (AOMSI) 8 (6)
Pakistan Association of Oral and Maxillofacial Surgeons (PAOMS) 10 (7)
Ontario Society of Oral and Maxillofacial Surgeons (OSOMS) 8 (6)
Pennsylvania Society of Oral and Maxillofacial Surgeons (PSOMS) 14 (10)
New Jersey Society of Oral and Maxillofacial Surgeons (NJSOMS) 9 (6)
American Society of Oral and Maxillofacial Surgeons (ASOMS) 5 (4)

Table 3
The ratings of individual DISCERN item (leaflets) (n = 62).

DISCERN item Rating

1 and 2 (low quality) 3 (moderate quality) 4 and 5 (high quality)

1. Are the aims clear? 19 3 40
2. Does the leaflet achieve its aims? 4 8 50
3. Is it relevant? 6 18 38
4. Is it clear what sources of information were used to compile the

publication (other than the author or producer)?
53 8 1

5. Is it clear when the information used or reported in the
publication was produced?

49 2 11

6. Is it balanced and unbiased? 32 17 13
7. Does it provide details of additional sources of support and

information?
52 10 0

8. Does it refer to areas of uncertainty? 59 1 2
9. Does it describe how each treatment works? 14 21 27
10. Does it describe the benefits of each treatment? 43 15 4
11. Does it describe the risks of each treatment? 27 8 27
12. Does it describe what would happen if no treatment is used? 29 21 12
13. Does it describe how the treatment choices would affect overall

quality of life?
38 20 4

14. Is it clear that there may be more than one possible treatment
choice?

53 5 4

15. Does it provide support for shared decision making? 60 1 1
1 10 
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ssociation of Oral and Maxillofacial Surgeons (27%) and
ennsylvania Society of Oral and Maxillofacial Surgeons
10.0%) respectively (Table 2). The ratings of individual DIS-
ERN item (Leaflets) is shown in Table 3. Overall, these were
eemed of moderate quality (Item 16). The ratings of individ-
al DISCERN items (Online) (N = 78) are shown in Table 4.
imilar to leaflet types, online PILs were deemed of moderate
uality.

The overall DISCERN quality score was 30.2 (N = 140).
he median Discern quality scores for Leaflet and online

ILs (N = 78)is shown in Table 5. There was a significant
ifference in the quality scores between Leaflet and Online
ILs (−4.86, 95 % CI: −6.26, −3.47, p = 0.001).

h
e
b

33 19

Table 6 reports the median readability scores for both
eaflet and Online PILs. Differences in the median readabil-

ty scores are shown in Table 7.

iscussion

t is essential that clinicians and healthcare providers are con-
dent about the quality of patient information leaflets they
tilise in their clinical practice.9 The DISCERN instrument

as been developed as “gold standard” reference for develop-
rs of patient information leaflets (PILs).10 It has previously
een used in multiple medical and dental specialties to assess
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Table 4
The ratings of individual DISCERN items (Online) (N = 78).

DISCERN item Rating

1 and 2 (low quality) 3 (moderate quality) 4 and 5 (high quality)

1. Are the aims clear? 62 10 6
2. Does the leaflet achieve its aims? 16 38 24
3. Is it relevant? 12 38 28
4. Is it clear what sources of information were used to compile the

publication (other than the author or producer)?
78 0 0

5. Is it clear when the information used or reported in the
publication was produced?

60 0 18

6. Is it balanced and unbiased? 33 38 7
7. Does it provide details of additional sources of support and

information?
74 4 0

8. Does it refer to areas of uncertainty? 73 5 0
9. Does it describe how each treatment works? 29 24 25
10. Does it describe the benefits of each treatment? 71 3 4
11. Does it describe the risks of each treatment? 70 5 3
12. Does it describe what would happen if no treatment is used? 28 34 16
13. Does it describe how the treatment choices would affect overall

quality of life?
62 12 4

14. Is it clear that there may be more than one possible treatment
choice?

62 9 7

15. Does it provide support for shared decision making? 73 5 0
16. Overall quality 25 49 4

Table 5
Median DISCERN quality scores for Leaflet and Online PILs per source.

Source Median (IQR) DISCERN quality score

Leaflet (n = 62):
Oral and Maxillofacial Surgeons (n = 11) 34.5 (31–36.5)
Australian and New Zealand Association of Oral and Maxillofacial Surgeons (n = 3) 31.5 (30.5–34)
The South African Society of Maxillo Facial and Oral Surgeons (n = 10) 34 (32–43.5)
British Association of Oral and Maxillofacial Surgeons (n = 38) 30.75 (29.5–35)

Online (n = 78):
Canadian Association of Oral and Maxillofacial Surgeons (n = 10) 27.5 (25–28.5)
Association of Oral And Maxillofacial Surgeons in Singapore (n = 3) 31.5 (27.5–38.5)
Australian and New Zealand Association of Oral and Maxillofacial Surgeons (n = 11) 31 (29–33.5)
Association of Oral and Maxillofacial Surgeons of India (n = 8) 27.75 (25.5–29.5)
Pakistan Association of Oral and Maxillofacial Surgeons (n = 10) 23.75 (20–25.5)
Ontario Society of Oral and Maxillofacial Surgeons (n = 8) 27.25 (27.75–28.25)
Pennsylvania Society of Oral and Maxillofacial Surgeons (n = 14) 30 (28–31.5)
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New Jersey Society of Oral and Maxillofacial Surgeons (n = 9) 

American Society of Oral and Maxillofacial Surgeons (n = 5) 

he quality of PILs. Previous investigations have reported
ariation in the quality of PILs when assessed in relation
o the DISCERN instrument.13–15,21

Regarding leaflets deficient reporting of specific items of
he DISCERN instrument were identified (Tables 3 and 4).
imilar findings have been reported. Lewis and Newton15

eported deficiencies in aims, reference to sources of infor-
ation or date of production, risks of treatment, effect of

hoosing not to have treatment, effect of treatment on over-
ll quality of life, and support for shared decision making.
eehra et al.14 reported deficiencies in description of aims
47.2 %), description of sources (100 %), details of addi-

ional sources (69.4 %), consequences of no treatment (50

), possible treatment options (38.8 %) and support for a
hared decision process (61.1 %).

s

s

29 (27.5–31)
25.5 (24–27.5)

Based on item 16 (overall quality rating) of the DIS-
ERN instrument, both the Leaflet and Online PILs included

n this study were deemed to be of moderate quality. The
verall quality score for the total sample was 30.2. PILs
hat were available online were of lower quality compared
o leaflet PILs. This appears to be consistent with previ-
us literature. Using the DISCERN instrument the mean
uality score of online health information for pediatric neuro-
ncology specialities was 34.5 with the majority categorized
s poor quality.18 The mean quality score for both orthodontic
nd medical PILs has been reported at 44 and 35.2 respec-
ively indicating a slighter higher quality compared to online

ources.14,15

The readability content of patient information materials
hould not be beyond the reading age of a 12-year-old and
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Table 6
Median readability scores for Leaflet and Online PILs per source.

Source Median (IQR)

Leaflet:
Oral and Maxillofacial Surgeons (n = 11):

Flesch Reading Ease 49.7 (42– 53.4)
Flesch-Kincaid grade level 10.8 (10.1– 11.9)

Australian and New Zealand Association of Oral and Maxillofacial Surgeons (n = 3)
Flesch Reading Ease 50 (47.9–52.4)
Flesch-Kincaid grade level 10.3 (9.5–10.3)

The South African Society of Maxillofacial and Oral Surgeons (n = 10)
Flesch Reading Ease 50.5 (42.5–59.6)
Flesch-Kincaid grade level 10.9 (9–12)

British Association of Oral and Maxillofacial Surgeons (n = 38)
Flesch Reading Ease 64.8 (62–68.5)
Flesch-Kincaid grade level 8 (7.4–8.6)

Online:
Canadian Association of Oral and Maxillofacial Surgeons (n = 10)

Flesch Reading Ease 36.6 (24.7–48)
Flesch-Kincaid grade level 12 (11.2–12)

Association of Oral And Maxillofacial Surgeons in Singapore (n = 3)
Flesch Reading Ease 55.8 (52.7–68.8)
Flesch-Kincaid grade level 9 (6.6–9.5)

Australian and New Zealand Association of Oral and Maxillofacial Surgeons (n = 11)
Flesch Reading Ease 34.4 (31–43.1)
Flesch-Kincaid grade level 12 (12–12)

Association of Oral and Maxillofacial Surgeons of India (n = 8)
Flesch Reading Ease 49.9 (36.2–62.4)
Flesch-Kincaid grade level 10.7 (8.9–11.7)

Pakistan Association of Oral and Maxillofacial Surgeons (n = 10)
Flesch Reading Ease 38.5 (29–45.2)
Flesch-Kincaid grade level 12 (12–12)

Ontario Society of Oral and Maxillofacial Surgeons (n = 8)
Flesch Reading Ease 48.7 (40.1–65.6)
Flesch-Kincaid grade level 10.4 (7.85–12)

Pennsylvania Society of Oral and Maxillofacial Surgeons (n = 14)
Flesch Reading Ease 50.8 (47.2–56.6)
Flesch-Kincaid grade level 10.2 (9.3–11.2)

New Jersey Society of Oral and Maxillofacial Surgeons (n = 9)
Flesch Reading Ease 52 (46.5–52.9)
Flesch-Kincaid grade level 10.4 (9.7–11.4)

American Society of Oral and Maxillofacial Surgeons (n = 5)
Flesch Reading Ease 41.9 (40.2–56.1)
Flesch-Kincaid grade level 11.8 (10–12)

Table 7
Medians, median differences (observed coefficients) and 95% confidence intervals (CI) for the differences in readability scores for both leaflet and online types.

Predicator variables No. Median Observed coefficient 95% CI p value

Flesch Reading Ease score:
Leaflet 62 61.5 −14.6 −20.0 to 9.16 <0.001
Online 78 46.6

Flesch-Kincaid grade level:
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Leaflet 62 8.6 

Online 78 11.4

or the population in the United Kingdom and United States
ot surpass a reading level of 10-11 years old (Grade 5-
) and 13-14 year old (8th grade) respectively.9,23,24 The
se of online resources to search for health-related infor-

ation is increasing but the quality and readability of the

nformation is debatable.25 In this study, the median FRE
or Leaflet PILs and Online PILs was 61.5 and 46.6 and

4
b
7

2.80 1.83 to 3.78 <0.001

he Flesch–Kincaid Grade Level scores for leaflet PILs was
nline PILs and 8.6 and 11.4 respectively. Dental practice
eaflets have found leaflets to be ‘difficult to read’ with a mean
RE level ranging between 55.2 (SD 12.5) and 72.19 (SD

.75).13 Similarly, hospital patient information leaflets have
een assessed to have a mean Flesch-Kincaid reading grade of
.8 which exceeds the comprehension of readers.23 There was
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families by palliative care units: a national survey. Lancet 2000;355:1792.
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lso a difference between the readability of leaflet PILs and
nline PILs as well as those produced by different societies. In
omparison to the leaflet PILs, online PILs achieved a lower
RE scores and higher Flesch-Kincaid Grade Level scores.
eaflets produced by Australian and New Zealand Asso-
iation of Oral and Maxillofacial Surgeons had the lowest
RE score and Flesch-Kincaid Grade Level score. In con-

rast, British Association of Oral and Maxillofacial Surgeons
chieved the highest FRE score of 64.8 and Flesch-Kincaid
rade Level score of 8.
Readability tools are measurement criteria based on the

ength of sentences, number of syllables, or vocabulary
ndexes. A shortcoming of this is that a word may score well
sing a given measure of readability, even though it may
ot be a commonly used term. The replacement of health-
are terminology with layman’s terms would not be fully
chievable without potential loss of accuracy, hence a certain
egree must be included at the expense of higher readability
cores.

Variability in the level of agreement/item of DISCERN
etween the two assessors was evident. This ranged from
5% (item 9) to 81% (item 5), which could limit the gener-
lisability of the findings (Table 1). This could be attributed
o the difference in experience between the two assessors
nd potential rater bias. The decision to include leaflets from
ational societies was based on the accessibility and availabil-
ty but may result in a degree of selection bias. In addition,
s the investigators were not blinded, a further degree of bias
ay have been introduced.
Leaflets produced by for-profit companies such as Krames

ere not evaluated despite their products being widely used.
n assessment of the level of expertise and financial sup-
ort used in their development was beyond the scope of
his study and is not a variable assessed by DISCERN. This
ould be a shortcoming, as the quality of leaflets could per-
aps be influenced by the level of support and expertise
sed. Potentially relevant non-English leaflets may have also
een excluded. The decision to include those in English
lone was to reduce interpretation errors when assessed with
ISCERN.
The aim of this study was to provide baseline data,

ighlight the overall deficiencies and quality of a large num-
er and broad spectrum of oral and maxillofacial PILs.
he individual treatment intervention of each PIL was
ot assessed or compared but could be explored in future
tudies.15,16,25 Despite patient information being reported to
mprove patient satisfaction,6 the relationship between the
uality of information leaflets and patient satisfaction needs
urther investigating to verify if PILs can have a positive
nfluence on treatment outcomes. Ideally, Patient information
eaflets should be easily accessible, understood by a wide-
anging readership, based on current evidence and designed
t the appropriate reading age.9,10 The quality of future PILs

an be further enhanced if the domains of the DISCERN
nstrument are followed in the design stage.
axillofacial Surgery 57 (2019) 412–418 417

Within the study limitations the quality of Oral and
axillofacial Surgery PILs have been deemed of moderate

uality. Informed consent is required when undertaking sur-
ical procedures and PILs have been shown to contribute
o this process.1,2 However, they should be only used as an
id in the informed consent process and not replace a verbal
iscussion between clinicians and patients as there is a risk
hat poor quality leaflets may represent a breach in the duty of
are, if clinicians are not aware of the shortcomings of leaflets
n terms of both content and readability. From a medico-legal
spect, if patient information leaflets have been used during
he treatment consent process, it would be prudent for the
linician to document in the clinical notes that the patient has
ead and understood this additional information.

The results of this study have confirmed that clinicians
annot solely rely on PILs during the consenting of oral
nd maxillofacial procedures. When explaining healthcare
ptions to patients, clinicians may wish to consider provid-
ng supplemental information (leaflet and online) including
nformation describing possible treatment options, support
or a shared decision making, describing risks of each treat-
ent and a description of how different choices affect overall

uality of life.
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