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Abstract

Objective. Assessment of the readability and quality of online
health information regarding parathyroidectomy.

Study Design. Cross-sectional analysis.

Setting. VWebsites providing patient-oriented health informa-
tion regarding parathyroidectomy obtained via the Google
search engine.

Methods. The top 75 Google search results for “parathyroi-
dectomy,” “parathyroid surgery,” and “parathyroid gland removal”
were reviewed. Websites were categorized by website type and
country of origin. Readability was assessed by Flesch-Kincaid
Grade Level and Simple Measure of Gobbledygook. Website
quality was assessed per JAMA benchmark criteria and the

DISCERN instrument.

Results. A total of 74 unique websites were evaluated. The
mean readability of the assessed websites exceeded the rec-
ommended sixth-grade reading level on the Flesch-Kincaid
Grade Level and Simple Measure of Gobbledygook (P <
.001). Readability did not vary significantly by website type.
Websites originating from the United Kingdom were signifi-
cantly more readable than those from the United States.
The majority of assessed websites were of poor quality (n =
42, 56.8%) on assessment based on the DISCERN instru-
ment. Quality varied significantly by website category on the
JAMA benchmark criteria (P < .001) and DISCERN score
(P = .049) with commercial websites receiving the highest
scores. DISCERN score also varied significantly by country
of origin (P = .036) with UK sites receiving highest mean
DISCERN scores.

Conclusion. Online health information regarding parathyroi-
dectomy is largely of poor quality and is poorly readable for
many patients. Institutions utilizing well-defined guidelines for
development of patient educational resources may provide
online health information of greater quality and readability.
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nitive cure for primary hyperparathyroidism, and it

may be indicated in cases of secondary and tertiary
hyperparathyroidism refractory to medical management.l'3
Although rare, complications of parathyroidectomy, including
recurrent laryngeal nerve injury, permanent hypoparathyroid-
ism, and treatment failure, occur in up to 5% of cases and may
cause significant morbidity.*> Health literacy has been shown
to affect patient outcomes, and high-quality health informa-
tion may enhance patient education prior to surgery.*® The
internet is an important source of health information and is
utilized by the majority of patients across all age groups.”™
Indeed, the internet has become the first resource used to
obtain health information for most patients, and only informa-
tion originating from health professionals and government
agencies is considered more trustworthy.'%'?

For patient-oriented health information to be useful, it
must be readable and of sufficient quality. The readability of
written health information is a measure of the ease with which
it can be read and understood. Approximately 1 in 5 adults in the
United States possesses low literacy skills, and to ensure that
health information is readable for patients, guidelines from the
American Medical Association and Agency for Healthcare
Research and Quality recommend the sixth-grade reading level
as the upper limit of readability for patient information.'*'
Numerous studies have demonstrated, however, that the readabil-
ity of online health information often exceeds the recommended
grade level and is too complex for general public use.'¢"

As the provision of online health information is largely
unregulated, its quality may vary widely and is poor in many
instances.?’** Identifying reliable online sources of health

P arathyroidectomy is the only treatment offering a defi-
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education may be difficult for many patients, and those with
poor health literacy are less likely to successfully identify inac-
curate or misleading health information.”*** Identification of
high-quality sources of online education regarding parathyroi-
dectomy is therefore essential to ensure that patients obtain reli-
able information.

The aims of this study were to assess the readability and
quality of online health information related to parathyroidect-
omy. We hypothesized that the majority of online resources
would exceed the recommended sixth-grade reading level.
We also postulated that the readability and quality of online
information would vary depending on website type and coun-
try of origin.

Methods
Search Strategy and Website Classification

A Google search was performed on October 10, 2021, for the
terms ‘‘parathyroidectomy,”” ‘‘parathyroid surgery,”” and
“parathyroid gland removal.”” The top 75 results from each
search were recorded and duplicates removed. Websites
requiring subscription, containing video only, presented in a
language other than English, or comprising information irrele-
vant to parathyroidectomy were excluded. Resources aimed at
health care professionals, including journal articles and medi-
cal reference texts, were also excluded. Where information on
parathyroidectomy was contained on a number of pages from
the same resource, all relevant pages were assessed. Per the
protocols set out by the University Ethics Committee of
University College Cork, institutional review board approval
was not required for this study, as it did not involve human
subjects. The study was exempt from ethical approval by the
Clinical Research Ethics Committee of the Cork Teaching
Hospitals.

Websites included for analysis were categorized according
to country of origin as originating from the United States,
United Kingdom, or other countries. Websites were also cate-
gorized by website type based on classifications previously
described.”>® Academic sites were those associated with an
academic institution or medical society. Commercial sites
were those funded by advertising, industry sponsorship, or
online sales. Physician sites originated from individual physi-
cians or health care organizations not associated with an aca-
demic or governmental organization. Nonphysician sites were
provided by individuals without declared medical qualifica-
tions. Nonprofit sites were those relying solely on governmen-
tal funding or charitable donations for funding. News-
oriented sites were defined as those containing nonmedical
news and included social media websites.*

Readability Assessment

The Flesch-Kincaid Grade Level (FKGL) formula and Simple
Measure of Gobbledygook (SMOG) index were selected for
assessment of readability of online health information and
were completed with an online readability analysis tool (read-
able.com). The FKGL assesses readability by examination of
average sentence length and syllables per word, with results
expressed as the US grade level of education required to

understand the text.”’® The FKGL is a commonly used
instrument for assessment of online health information and
was selected to allow comparison with previous research.?’
The SMOG formula assesses readability through examination
of polysyllabic words in 30 sentences selected from a text,
with results presented as US grade level of education required
to allow complete comprehension.’®?' The SMOG index is
well validated and is recommended for use in assessment of
health-related information.?’

Quality Assessment

Quality of online health information related to parathyroidect-
omy was completed with the JAMA benchmark criteria and
DISCERN instrument. Assessment was completed by 2
reviewers (J.B. and S.K.) and mean scores calculated for
analysis.

The 4 JAMA benchmark criteria are authorship, attribu-
tion, disclosure, and currency, which may be utilized for
assessment of the quality and credibility of online health care
information.>? Websites with higher JAMA scores have been
shown to be less likely to contain inaccurate health informa-
tion.*®> One point was allocated for each criterion met, with a
maximum score of 4.

The DISCERN instrument is designed to assess the quality
of health care information and consists of 16 individual items.
Each item is scored on a 5-point scale, yielding a minimum
score of 16 and a maximum score of 80.>* Websites were clas-
sified according to their final scores on the DISCERN instru-
ment as very poor (16-28), poor (29-41), fair (42-54), good
(55-67), or very good (68-80). The DISCERN has been
widely used for assessment of online health information and
has demonstrated satisfactory validity and reliability.>>-¢

Statistical Analysis

Descriptive statistics were calculated for FKGL, SMOG
grade, JAMA score, and DISCERN score. One-sample 7 test
was used to compare mean values for the FKGL and
SMOG grade to the recommended sixth-grade reading level.
Agreement between reviewers for JAMA and DISCERN
scores was assessed with the intraclass correlation coefficient
(ICC). One-way analysis of variance was used to determine if
mean readability and quality scores varied by website category
or country of origin. Post hoc analysis with Tukey’s test was
performed to assess between category differences in mean
scores. P < .05 was considered significant for all analyses. All
statistical analysis was performed with SPSS Statistics (version
27; IBM).

Results

A total of 225 websites were screened, with 74 unique web-
sites included for analysis after exclusions and removal of
duplicates. Characteristics of evaluated websites are outlined
in Table I.

Flesch-Kincaid Grade Level

The mean = SD FKGL of assessed websites was 9.895 =
2.381, exceeding the recommended sixth-grade reading level
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Table |. Website Characteristics.

No. %

Website category

Physician 30 40.5

Academic 29 39.2

Nonprofit 8 10.8

Commercial 7 9.5
Country of origin

us 57 77.0

UK 12 16.2

Other countries 5 6.8

by 3.895 grade levels (P < .001; 95% CI, 3.343-4.446); 71
websites (95.9%) exceeded the recommended sixth-grade
reading level. Mean FKGL did not vary significantly by web-
site category (P = .172; Table 2). The greatest between-
category difference in mean FKGL occurred between physi-
cian and nonprofit websites but did not achieve statistical sig-
nificance (mean difference, 1.841; 95% CI, —0.617 to 4.299;
P = .209; Supplemental Table S1, available online). Mean
FKGL varied significantly by country (P = .002) with sites
from the United States receiving the highest mean scores.
Sites from the United States scored significantly higher than
those from the United Kingdom (mean difference, 2.157; 95%
CI, 0.472-3.842; P = .009) but not those from other countries
(mean difference, 2.407; 95% CI, —0.067 to 4.881; P =.058).
The mean FKGL of sites from the United Kingdom and other
countries did not significantly differ (mean difference, 0.250;
95% CI, —2.573 t0 3.073; P =.976).

SMOG Grade

The mean SMOG grade was 12.327 = 1.791, exceeding the
recommended sixth-grade reading level by 6.327 grade levels
(P < .001; 95% CI, 5.912-6.742). All evaluated websites
exceeded the sixth-grade reading level. Mean SMOG grade
did not vary significantly by website category (P = .079;
Table 2). The highest between-category difference in mean
SMOG grade occurred between physician and nonprofit web-
sites (mean difference, 1.672; 95% CI, —0.153 to 3.497; P =
.084), but no significant between-category differences were
detected on post hoc analysis (Supplemental Table S2, avail-
able online). Mean SMOG grade varied significantly by coun-
try of origin (P = .006) with websites from the United States
scoring significantly higher than those from the United
Kingdom (mean difference, 1.551; 95% CI, 0.267-2.835; P =
.014). No significant difference in mean SMOG grade was
noted between sites from the United States and other countries
(mean difference, 1.564; 95% CI, —0.321 to 3.449; P = .123)
or between sites from the United Kingdom and other countries
(mean difference, 0.013; 95% CI, —2.138 t0 2.165; P > .99).

JAMA Benchmark Criteria

The ICC for JAMA score was 0.879 (95% CI, 0.807-0.924),
indicating excellent reliability.>” The overall mean score was

1.284 = 1.132, with only 1 website achieving the maximum
score of 4. JAMA score varied significantly by website cate-
gory (P < .001; Table 2). Commercial sites scored signifi-
cantly higher than academic and physician sites but not
nonprofit sites. Nonprofit sites scored significantly higher
than academic and physician sites. No significant difference
in score was found between academic and physician sites
(Table 3). JAMA score did not vary significantly by country
of origin (P = .2) with no between-category differences identi-
fied on post hoc analysis.

DISCERN Score

The ICC for DISCERN score was 0.852, indicating excellent
agreement.”’ The mean DISCERN score for all websites was
35.155 = 9.268. The majority of sites were classed as poor
(n=42, 56.8%), with only 5 sites (6.8%) classed as good and
none classed as very good (Table 4). DISCERN score varied
significantly by website category (P = .049; Table 2), with
commercial sites obtaining the highest mean DISCERN
score (41.857 = 8.915). No statistically significant differ-
ences in DISCERN score were identified between individual
website categories, with the greatest difference occurring
between physician and commercial websites (mean differ-
ence, —9.424; 95% CI, —19.31 to 0.464; P = .067,
Supplemental Table S3, available online). Mean DISCERN
score varied significantly by country of origin (P =.036), with
sites from the United Kingdom achieving the highest mean
DISCERN score. The greatest difference in mean DISCERN
score occurred between sites from the United States and the
United Kingdom (—6.80; 95% CI, —13.6 t0 0.018; P =.051),
but this did not achieve statistical significance.

Discussion

The internet has become the first port of call for those seeking
health information, and online sources of health education are
trusted by many patients. For online health information to be
beneficial for patients, however, it must be easily comprehen-
sible and of high quality. This is particularly important for
patients seeking information on surgical procedures, as com-
prehension of the indications, complications, and possible
outcomes of surgical intervention is essential to ensuring truly
informed consent. Additionally, provision of adequate patient
education may affect outcomes after surgery.” Unfortunately,
the results of the current study indicate that online patient
information related to parathyroidectomy is generally of poor
quality and is difficult to understand for a large proportion of
the general public at which it is aimed.

The findings of the current study indicate that the readabil-
ity of the majority of online health information related to para-
thyroidectomy exceeds the recommended sixth-grade level
and therefore may exceed the reading ability of many patients.
This finding is consistent with numerous previous studies
examining the readability of online resources regarding surgi-
cal procedures.'***! Additionally, our results concur with
previous research examining the readability of online infor-
mation on parathyroidectomy suggesting that the readability
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Table 2. Readability Grades and Quality Scores by Website Category and Country of Origin.

FKGL SMOG grade JAMA score ® DISCERN score ?
Mean SD Mean SD Mean SD Mean SD
Website category
Academic 9.521 2.706 12.04 2010 1.190 1.047 35.259 10.086
Physician 10.55 2.056 12.85 1.585 0.717 0.568 32433 6.115
Commercial 9.971 1.582 12.59 1.443 3.0 I.155 41.857 8915
Nonprofit 8713 2.482 11.18 1.417 225 1.035 39.125 13.082
Total 9.895 2.381 12.327 1.791 1.284 1.132 35.155 9.268
Country of origin
us 10.407 2.1937 12.684 1.592 1.167 I.115 33.658 7972
UK 8.250 2.454 11.133 2215 1.542 1.215 40.458 12.243
Other 8.000 1.790 11.120 1.281 2.000 0.935 39.500 11.219
Total 9.895 2.381 12.327 1.791 1.284 1.132 35.155 9.268
Abbreviations: FKGL, Flesch-Kincaid Grade Level; SMOG, Simple Measure of Gobbledygook.
Values presented as mean scores from 2 independent raters.
Table 3. Post Hoc Comparison of JAMA Score by Website Category and Country of Origin.
Comparison Mean difference 95% ClI SE P value
VWebsite category
Academic vs physician 0.473 —0.138 to 1.084 0.232 .184
Academic vs commercial —1.810 —2.798 to —0.823 0.375 <.001
Academic vs nonprofit —1.060 —1.997 to —0.124 0.356 .02
Physician vs commercial —2.283 —3.267 to —1.299 0.374 <.001
Physician vs nonprofit —1.533 —2.466 to —0.600 0.355 <.001
Commercial vs nonprofit 0.750 —0.463 to 1.963 0.461 .370
Country of origin
US vs UK —0.375 —1.228 to 0.478 0.356 .547
US vs other —0.833 —2.086 to 0.420 0.523 256
UK vs other —0.458 —1.888 to 0.972 0.597 724

Table 4. Website Classification by DISCERN Score.

DISCERN classification No. %

Very good 0 0.0
Good 5 6.8
Fair 8 10.8
Poor 42 56.8
Very poor 19 257

of these resources has not appreciably improved in the inter-
vening period.**

SMOG grade was consistently higher than FKGL across
all website categories. This was also previously demonstrated,
as SMOG grade assumes complete comprehension of
assessed material while FKGL assumes approximately 75%
comprehension. Indeed, SMOG grade may be a better tool to

assess the readability of health information where greater
levels of comprehension are desirable.?**

While nonprofit websites were consistently more readable
than those from other sources in the current study, readability
did not vary significantly by website category, as demon-
strated in previous studies.”® Country of origin did appear to
influence readability, as resources from the United Kingdom
tended to be more readable than those from the United States
or other countries. The majority of assessed UK websites origi-
nated from sources affiliated with the National Health Service
(NHS), and their greater readability may be explained by well-
developed NHS guidelines and tools for development of patient-
centered digital and education resources.** Development of
such institutional guidelines may be beneficial in ensuring
accessibility, consistency, and readability of patient educa-
tional resources. Additionally, when patients are directed to
sources of online health information, recommendation of
resources developed with a well-defined framework may
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enhance patient comprehension of the relevant aspects of
their surgical procedure.

In addition to being poorly readable, the results of this
study indicate that online information regarding parathyroi-
dectomy is often of poor quality, with the majority of websites
obtaining low scores on the DISCERN instrument and JAMA
benchmark criteria. This finding is consistent with the results
of previous studies demonstrating wide variability and often
poor quality of online health information on surgical proce-
dures and surgical disorders, including thyroidectomy,
surgery for colorectal cancer, breast cancer, and vascular sur-
gery.?*33434¢ Interestingly, academic and physician websites
obtained the lowest average quality scores, suggesting that
health care providers may be failing to make high-quality
online health information available to their patients. The qual-
ity of information provided by commercial websites, how-
ever, appears higher. The reasons for this are unclear, but
websites not affiliated with a particular health care institution
may have greater freedom to outline a range of treatment
options with their risks and benefits. Sites from health care
providers, though, may be more likely to provide information
on only the procedures available at their institutions. The
quality of online health information also appeared to vary sig-
nificantly by country of origin, with sites from the United
Kingdom obtaining the highest DISCERN scores. Once
again, employment of NHS guidelines in the development of
the majority of these resources may have contributed to the
greater quality of online health information obtained from UK
websites.

The current study has a number of limitations. First, search
results generated with Google may vary depending on the
location of the user. To ensure that analyzed websites pro-
vided a representative sample of online health information
regarding parathyroidectomy, the top 75 websites for each
search term were screened for eligibility. Second, increased
syllable counts associated with terms such as ‘‘hyperparathyr-
oidism” and ‘‘parathyroidectomy” may have resulted in
artificially elevated FKGL and SMOG grades without neces-
sarily affecting the readability of this online health informa-
tion. Additionally, simplification or substitution of complex
medical terminology may not be appropriate and may not
aid in improving the readability and comprehensibility of
health information. While Google searches for ‘‘parathyroid
gland removal’ and ‘parathyroid surgery”” were included for
assessment, it is unclear whether websites with these terms
had improved readability scores. The FKGL and SMOG were
selected, however, due to their widespread use for assessment
of health information, thus allowing comparison with
previously published research. Additionally, only English-
language sources were selected for analysis, as the readability
formulas selected for use were developed for assessment of
written materials in English.?”** Adaptations of these formu-
las for use in other languages exist, but there appears to be
little evidence regarding their comparability to the FKGL and
SMOG grade.

A further limitation of our study is the absence of an
assessment of which online resources were deemed most

valuable by patients. While the DISCERN score is a validated
means of assessing the quality of health information, it is pos-
sible that resources with poor ratings on it may still have been
deemed useful or valuable by patients.

Finally, while websites containing video only were
excluded from analysis in the current study, a small number
of sites contained video in addition to written material.
Information contained in these videos was considered during
assessment of website quality, but their effect on readability
could not be assessed. Additionally, there is a paucity of well-
validated instruments for assessment of health information
quality presented in video format. Use of the DISCERN
instrument and JAMA benchmark criteria for this purpose has
been described, but both instruments lack validity and relia-
bility for the assessment of video content.*”**

Conclusion

The internet is an important and easily accessible source of
health information for patients. Online information on para-
thyroidectomy, however, appears to be of poor quality and is
poorly readable in many instances. Information originating
from the United Kingdom appears to combine improved read-
ability and quality. While the reasons for this are unclear, uti-
lization of institutional guidelines for development of online
patient resources may contribute to improved comprehensibil-
ity and quality of online health information. When patients
are directed to online health resources related to parathyroi-
dectomy, identification of sources adhering to such guidelines
may be recommended. Online patient resources must be
designed with the health literacy and reading abilities of their
target population in mind to enhance accessibility and patient
comprehension.
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