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Evaluation of Information, Content, Quality and Readability of
Information on the Internet About Dental Implants

Ipek Alazcioglu, Figen Ongoz Dede, Siileyman Kutalnus Biiyiik, Varol Canakct

Abstract

Objective: The aim of this study was to evaluate the quality, reliability and readability

of the information and content about dental implants on the Internet.

Material and Methods: The most searched terms on the internet were determined as
"dental implant" and "tooth implant" using the Google Trends application. A total of 220 web-
sites were scanned according to search terms using Google and Yahoo search engines, and 45
websites matching the criteria were included in the study. These websites were evaluated ac-
cording to the DISCERN questionnaire, JAMA criteria, and the FRES and FKGL readability
formula. ANOVA, Kruskal Wallis, Mann-Whitney U and Fischer's exact tests were used for

comparisons between data. P<0.05 was considered to be statistically significant.

Results: It was determined that 47%(n=21) by private dental clinics, 33%(n=15) by he-
alth sites, and 20%(n=9) by dentists of the 45 websites were shared. Health websites had signi-
ficantly higher DISCERN scores than other websites(P<0.05). When evaluated according to
JAMA criteria, it was determined that the freshness criteria of the websites were the least (42%,
n=19) and the patent rights criteria were the most(82%, n=37). Only seven websites had the
HONcode seal detected. The average FRES and FKGL were 55.94 and 10.09, respectively,
There was no statistically significant difference related to FRES and FKGL scores between gro-
ups (P>0.05).

Conclusions: The quality and readability of web-based information about dental imp-
lants were poor and insufficient. There is a need for websites that offer high-quality data with

better readability for dental implant patients.

Keywords: Content, Dental implant, Information quality, Internet, Readability.
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Ozet

Amag: Bu ¢alismanin amaci internetteki dis implantlar ile ilgili bilgi ve igeriklerin ka-
litesini, giivenilirligini ve okunabilirligini degerlendirmektir.

Gereg ve Yontemler: Internette en ¢ok aranan terimler Google Trends uygulamasi kul-
lanilarak "dental implant1" ve "tooth implant1” olarak belirlendi. Google ve Yahoo arama mo-
torlar1 kullanilarak toplam 220 web sitesi arama terimlerine gore tarandi ve kriterlere uyan 45
web sitesi ¢alismaya dahil edildi. Bu web siteleri DISCERN anketi, JAMA kriterleri ve FRES
ve FKGL okunabilirlik formiiliine gore degerlendirildi. Veriler arasindaki karsilastirmalarda
ANOVA, Kruskal Wallis, Mann-Whitney U ve Fischer'in kesin testleri kullanildi. P<0.05 ista-
tistiksel olarak anlamli kabul edildi.

Bulgular: 45 sitenin %47'sinin (n=21) 6zel dis klinikleri, %33'liniin (n=15) saglik siteleri
ve %20'sinin (n=9) dis hekimleri tarafindan paylasildig1 belirlendi. Saglik web sitelerinin
DISCERN puanlar1 diger web sitelerine gore anlamli derecede yiiksekti (P<0.05). JAMA kri-
terlerine gore degerlendirildiginde web sitelerinin giincellik kriterlerinin en az (%42, n=19), en
fazla ise patent haklar1 kriterlerinin (%82, n=37) oldugu belirlendi. Yalnizca yedi web sitesinde
HONCcode miihrii tespit edildi. Ortalama FRES ve FKGL sirasiyla 55.94 ve 10.09 idi. Gruplar

arasinda FRES ve FKGL skorlar1 agisindan istatistiksel olarak anlamli fark yoktu (P>0.05).

Sonug: Dental implantlara iliskin web tabanl bilgilerin kalitesi ve okunabilirligi zayif
ve yetersizdi. Dis implant1 hastalari i¢in daha iyi okunabilir, yiiksek kaliteli veriler sunan web

sitelerine ihtiyag vardir.

Anahtar Kelimeler: igerik, Dis implanty, Bilgi kalitesi, Internet, Okunabilirlik.

Introduction

With the increasing access opportunities in today's global world, the internet has be-
come one of the most important and frequently used information sources about health (1,2).
In the USA, internet-based health information has become the source where patients get infor-
mation about treatments after receiving doctor's recommendations (2). When patients search
for information about dental health or treatment on the Internet, they primarily use websites
and see the Internet as a reliable source for patient information about dental practices, treat-

ment procedures, risks, benefits, and alternatives (3). Due to the uncontrollable nature of the
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Internet, the accuracy of the data available on the Internet is still debated (4). In addition, the
accuracy and quality of health information on the internet also affects patients' compliance
with treatment and their communication with their doctors (5). Several methods have been
developed to objectively evaluate the quality of health information to minimize the possible
disadvantages of the use of the Internet for informational purposes (6). A study evaluating
the readability of internet-based health information noted that poor readability can limit the

usability of websites (7).

Tooth loss is one of the most important problems with a high incidence in many count-
ries, and it also, partial or complete tooth loss affects the quality of life by negatively affecting
the physiological, biological and social status of the person (8,9). Today, dental implants with
clinically proven long-term success are seen as the most popular treatment option preferred to
replace lost teeth (10-12). Moreover, Chestnutt and Reynolds (13) determined that dental imp-

lants were the third most common topic in dentistry on the Internet.

The Internet is seen as a reliable source for informing patients about dental practices,
treatment procedures, risks, benefits and alternatives (3). However, despite the increasing on
the Internet, clear information about the reliability, readability and quality of information
about dental implants is not available on websites. Therefore, this study aimed to evaluate the
quality, reliability and readability of the information and content available about dental imp-

lants on the Internet.

Materials and Methods

Since our study consists of publicly available data that does not contain any personal
data, as in similar studies, ethics committee approval and informed consent form are not requ-
ired. This study was conducted in full compliance with the World Medical Association Decla-

ration of Helsinki.

The search terms for this study were determined using Google Trends (14). Google
Trends was used to define the most popular terms about dental implants during the past 12
months (July 2021 to July 2022). The top two search terms related to the dental implant (“Den-
tal implant”, and “Tooth implant” were further analyzed. The related terms were searched in
two widely used search engines: Google (Google LLC, Mountain View, CA, USA), and Yahoo
(Yahoo, Sunnyvale, CA, USA). The search was performed in July 2022 by the virtual private

network (VPN) in the USA by a single researcher (IA). VPN extends a private network across
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a public network, allowing users to send and receive data over shared or public networks as
if their devices were directly connected to the private network. Since this data is not based in
the US, the search was performed using a suitable VPN to simulate the virtual environment of

US citizens. The top 50 websites for each keyword from each search engine were evaluated.

The links to scientific articles, video links, book links, social media posts, advertisement
links, and irrelevant website links were excluded from the study. Only websites in English

were analyzed.
Quality Evaluation

Websites were evaluated using the DISCERN tool, Journal of the American Medical

Association (JAMA), and Health on the Net code (HONcode) criteria.

The DISCERN instrument is the first standard index to evaluate the quality and relia-
bility of written health information 15. The instrument consists of 16 questions each of which
is rated on a five-point scale from 1 (low quality) to 5 (absolute agreement). The first eight
questions are designed to evaluate reliability, the next seven questions assess treatment opti-
ons, and the last question is designed to evaluate the overall quality of the website based on
the answers to the first 15 questions (Table 1). The total DISCERN scores are classified as 16—

26 very poor, 27-38 poor, 39-50 fair, 51-62 good, and >63 excellent (16).

JAMA benchmark criteria are used to evaluate the reliability and accuracy of informa-
tion on the Internet. The benchmark consists of four parts, of which the first is Authorship; the
identification of the information of the contributors and authors, second is Attribution; the
existence of all reference sources cited, third is Disclosure; website ownership, financing, ad-
vertising, and conflicts of interest, and the fourth is Currency; the existence and timeliness of
the websites (17). The scoring system ranges from 0 to 4. Evaluations are made by giving 1

point to each item that meets the criteria.

HONCcode is the most commonly used trust seal signifying quality health information
on the Internet. This organization evaluates health-related websites against appropriate and
transparent information standards using eight criteria. If the website meets these standards, it

is eligible to receive HONcode certification for one year (18).
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Table 1. DISCERN instrument questions with the mean (standard deviation [SD]) score
of each question

Each question is rated accordingly Private dental clinics Health sites Dentists Total
1 2 3 4 5 (n=21) (n=15) (n=9) (n=45)
No Partially Yes

Section 1 (questions 1-8): The reliability of the publication

1. Are the aims clear? 4.02(0.93) 4.02(0.93) 3.97(0.95) 4.02(0.91)
2. Does it achieve its aims? 3.91(0.98) 3.91(0.98) 3.83(1.01) 3.91(0.97)
3. Is it relevant? 4.00(0.91) 4.00(0.91) 3.94(0.94) 4.00(0.90)
4. Is it clear what sources of information were used to compile the 2.64(1.66) 2.73(1.68) 2.57(1.67) 2.68(1.67)
publication (other than author/producer)?

5. Is it clear when the information used or reported in the publication was 2.66(1.72) 2.75(1.74) 2.63(1.73) 2.71(1.74)
produced?

6. Is it balanced or unbiased? 2.68(1.00) 2.70(1.02) 2.63(1.00) 2.71(1.01)
7. Does it provide details of additional sources of support and information? ~ 2.20(1.44) 2.25(1.43) 2.08(1.38) 2.22(1.42)
8. Does it refer to areas of uncertainty? 2.25(1.10) 2.22(1.10) 2.23(1.11) 2.24(1.09)

Section 2 (questions 9-15): The quality of the information on treatment

choices

9. Does it describe how each treatment works? 3.86(1.15) 3.86(1.15) 3.74(1.22) 3.88(1.15)
10. Does it describe the benefits of each treatment? 3.98(1.15) 3.98(1.15) 3.89(1.20) 4.00(1.14)
11. Does it describe the risks of each treatment? 3.41(1.45) 3.38(1.43) 3.37(1.46) 3.42(1.43)
12. Does it describe what would happen if no treatment is used? 3.16(1.18) 3.11(1.19) 3.11(1.16) 3.13(1.17)
13. Does it describe how treatment choices affect the overall quality of life?  3.36(1.08) 3.30(1.07) 3.26(1.07) 3.33(1.08)
14. Is it clear that there may be more than one possible choice of treatment?  2.98(1.32) 2.93(1.32) 2.97(1.34) 2.95(1.31)
15. Does it provide support for shared decision-making? 3.25(1.01) 3.23(1.00) 3.23(1.09) 3.24(1.00)

Section 3 (question 16): Overall quality rating of the publication

16. This question is rated accordingly:

1 2 3 4 5 3.02(1.19) 3.00(1.18) 2.97(1.25) 3.02(1.17)
Low Moderate High
Serious or extensive Potentially important but Minimals
shortcomings shortcomings

no serious shortcomings

Data are expressed as the mean + standard deviation.

Evaluation of Readability Level

The readability levels of the websites were evaluated with Flesch Reading Ease Score
(FRES) and Flesch-Kincaid Grade Level (FKGL) scores (19). A 200-500 word summary taken
from a text is transferred to an online FRES calculator (www.readabilityformulas.com). The
maximum score achievable is 100. Scores between 90 and 100 reflect data that people aged 10-
11 can easily understand. Score scales range from 80 to 89 for easy, 70 to 79 for medium, 60 to
69 for standard, 50 to 59 for quite difficult, 30 to 49 for difficult, and 0 to 29 for very confusing
19. The FGKL scores have been determined using the same application calculator. FKGL rep-
resents the years of education required to understand text context and reflects a readability

score corresponding to the US education grade level (20).
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Statistical Analysis

Statistical analysis program (SPSS Inc., version 20 for Windows; Chicago, IL, USA) was
used to analyze all data. All data are expressed as mean + standard deviation (SD), median
(minimum-maximum) and frequencies (percentages). Intergroup comparisons analysing the
effect of authorship were performed by one-way analysis of variance (ANOVA) for normally
distributed data, and by the Kruskal-Wallis test for non-normally distributed data. Fischer’s

exact test was used to compare JAMA benchmarks between the groups.

Table 2. Comparison of DISCERN, FRES, FKGL scores among the groups.

Parameters Private dental Health Dentists Post-hoc

clinics sites (n=9) test

(n=21) (n=15) p

1 2 3

DISCERN
Scores
Section 1 20.76+5.74 31.00+7.16 22.4449.19 0.003*" 0.000"" 0.073f 0.928"
Section 2 23.14+7.25 26.13+5.38 22.347.48 0.312% 0.196% 0.188" 0.764%
Total Mean 43.90+1.10 57.13£11.52 44.78+16.21 0.010%+* 0.004*$8 0.027*8 0.865%
(Section1& 2)
Section 3 2.81+1.25 3.40+0.91 2.89+1.36 0.316% 0.144% 0.307¢ 0.866"
(Q16)
FRES 54.08+10.38 57.16+11.22 58.28+6.19 0.494% 0.368% 0.793% 0.299%
FKGL 10.30+2.41 10.01£2.72 9.72+1.60 0.821% 0.720% 0.774% 0.544%

Data are expressed as the mean + standard deviation. *P<0.05 was considered to be statistically significant.
FRES, Flesch Reading Ease Score; FKGL, Flesch—Kincaid Grade Level.

fMann-Whitney U test; ¥ ANOVA test; $ LSD test;" Kruskal Wallis test.

1; Comparison of Health Websites and Private Dental Clinics

2; Comparison of Health Webites and Dental Professionals

3; Comparison of Dental Professionals and Private Dental Clinics

Table 3. Comparison of JAMA benchmark scores among the groups

JAMA Private Health sites Dentists
benchmarks  dental clinics (n=15) (n=9) ¥4
(n=21)
Authorship
Yes 8 7 6 NS
No 13 8 3
Attribution
Yes 10 7 4 NS
No 11 8 5
Disclosure
Yes 19 10 8 NS
No 2 5 1
Currency
Yes 11 3 5 NS
No 10 12 4

Abbreviations: NS, not significant; p, p-value (Fisher exact test)
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Results

After applying exclusion and inclusion criteria, a total of 45 websites were eventually
identified (Figure 1). According to the distribution of sources of the websites included in the
study, 45 websites were divided into 3 groups; 21 from private dental clinics (47%), 15 from
health sites (33%), and 9 from dentists (20%). Among all websites, only seven had the
HONCcode seal (15.5%).

Regardless of authorship and ownership, 44.3% (n=20) of the websites had very poor
or poor quality, whereas only 13.3% (n=6) were excellent according to DISCERN criteria
(Figure 2).

The overall scores of each instrument are shown in Table 2. The health websites
(57.13+£11.52) had significantly higher DISCERN scores than those of private dental clinics
(43.90+1.10) and dental professionals (44.78+16.21) (P < 0.05). Among the scores for each
DISCERN item, professional organization websites obtained the highest scores in all
questions. Health websites had significantly higher DISCERN (section 1) and total mean
DISCERN (section 1 + section 2) scores (P<0.05).

When we examined the pairwise comparisons of DISCERN (section 1), it was found
that health websites were statistically significantly higher than private dental clinics (P<0.05).
When we analyzed the total DISCERN (section 1+ section 2) pairwise comparisons, it was
determined that health websites were statistically significantly higher than private dental

clinics and dental professionals (P<0.05).

While the average FRES and FKGL scores of all websites were 55.94 and 10.09,
respectively, the websites were found to be at the standard and very difficult readability level
according to the FRES score (Figures 3,4). There was no statistically significant difference in

FRES and FKGL scores between groups (P>0.05) (Table 2).

Table 3 shows the JAMA benchmark scores between the groups. There was no
statistically significant difference between various Authorships, Attribution, Disclosure, and
Currency categories between all groups (P<0.05). It was determined that the internet sites
evaluated according to JAMA criteria had the least up-to-dateness criteria (n=19; 42%) and the

highest number of patent rights criteria (n=37; 82%) (Figure 5).
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Figure 1. Flowchart diagram of Internet search Figure 2: Distribution of DISCERN scores of
analyzed websites
- The Flesch Reading fase Score The Flesch—Kincaid Grade Level
- | 45% 42.2%
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Figure 3: Flesch Reading Ease Score (FRES) of Figure 4: Flesch—Kincaid Grade Level (FKGL) of
analyzed websites analyzed websites
JAMA Benchmark
90% 82.2%
80%
70%
60%
Hic 46.6% 46.6% -
40%
300%
20%
10%
0%
Authorship Attribution Disclosure Currency

Figure 5: JAMA benchmark scores of analyzed websites
Discussion

Missing teeth can affect the quality of life of the individual and cause functional dete-
rioration related to chewing and aesthetics (21). Nowadays, the treatment of missing teeth with
implant-supported restorations is becoming a widely accepted treatment approach (22). The

fact that a large part of the world's population now has internet access and with the developing
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technology, the Internet is becoming the primary source of information that patients com-
monly use to learn more about health (23). However, despite the increasing data on the Inter-
net, no study has been found that researches the accuracy, reliability, readability and general
quality of the information on the websites that provide information about dental implants.
This is the first study to evaluate the reliability, quality, and readability of websites describing

dental implants.

The Internet is an easy-to-access information platform that people use to access infor-
mation. It has been observed that search engines such as Yahoo and Bing are used together
with Google in studies conducted to evaluate the quality of Internet information (24,26). As of
2022, it has been determined that the most used search engine in the United States and the
world is Google in the 1st place and Yahoo in the 9th place (Similarweb, 2022). Based on these
data, we used Google and Yahoo search engines in our study. Two search terms were defined
with the help of Google Trends, which shows the most used keywords in online searches re-
lated to dental implants. For each keyword, Google (60) and Yahoo (50) websites were evalu-
ated for each search engine. Our search strategy including exclusion criteria, was applied si-

milarly to previous studies (14,16).

Tools such as DISCERN and JAMA, which measure the reliability and quality of inter-
net information, have been developed to distinguish between sites that offer quality and reli-
able content and sites that provide low-quality and false information (28,30). The DISCERN
questionnaire is one of the most commonly used tools whose validity and reliability have been

accepted nowadays (15).

Health websites performed best in DISCERN scores. While there was a difference in
quality between DISCERN scores and resource groups, it was seen that health sites received
significantly higher scores (57.13) than private dental clinics and dentists, especially according
to the results of the total DISCERN questions. Similarly, Meade and Dreyer reported in a recent
study that health sites get the highest DISCERN scores (16). This may be due to the fact that

these websites are probably less biased and receive professional support.

Displaying the HONcode seal on a medical website means it provides clear, accessible

and reliable information. However, it does not give clear information about the accuracy of
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the information (24). In our study, only 7 of the 45 websites showed the HONcode seal. Li-
kewise, in their study of Riordain and Hodgson evaluating the content and quality of website
information on the treatment of oral ulcers, they found that only 4 of 54 websites contained
the HONCcode seal 31. A lack of widespread display of the HONcode seal may be due to the
license renewal fee for the HONcode certificate since 2014 and the lack of awareness of the

health-related website designers about the application process (24).

Only ten websites met all four JAMA criteria. The highest-rated JAMA criterion is disc-
losure (82.2%), while the lowest JAMA criterion is currency (42.2%). Similarly, in a recent study
by Haque et al. on rheumatic disease, it was stated that the patent right criterion was high with
88% points. On the other hand, McMorrow and Millett, in their study on adult orthodontics,
found that the patent right criterion got the lowest score with 31% points 24. The fact that the
JAMA criteria got different scores in the studies may be due to the variability of the quality of

the websites that share information on various subjects.

Text readability is an important criterion when assessing the quality of health informa-
tion. In our study, the mean FRES score of all websites was found to be 55.94. The results of
this study show that the readability of the content is 'fairly difficult'. The online information
about the dental implant is beyond the recommended reading level for understanding. Also,
the average FKGL score of all websites was 10.09. While our study showed that approximately
10 years of USA school education is required to properly understand the information provi-
ded, most patient-focused studies have emphasized the need for a grade 6 reading level

(32,33).

The Internet is an important means of obtaining information that can strengthen com-
munication between patients and physicians 34. A well-informed patient is more likely to
comply with treatment (35). Chestnutt and Reynolds (2006) found that healthcare professio-
nals are unsure of where to direct people for high-quality and reliable information. Fox and
Duggan (2013) also found that people use a health-specific websites such as WebMD, as well
as search engines such as Google, to obtain information. These data show that health professi-
onals should be made aware of directing people to quality websites, and the number of health-

specific websites should also be increased (36).
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This study has several limitations. The limitations of this study are that the results are
only valid for a limited population due to the evaluation of websites in English-only websites
in the USA and that websites are evaluated by one researcher at a time. With the changes in
the ranking and content of websites over time, the evaluation of quality and readability tools
may also differ. As in other studies evaluating the reliability of the information on the Internet,
this study also deals with current conditions at a time. But since the nature of the internet is

dynamic, the level of data and information is constantly changing.
Conclusions

Our study shows that internet-based information in English about the dental implant
is of poor quality and difficult to read. Dental professionals can prevent this negative situation
by directing patients to websites shared by experts in the field, consisting of clear, short and
clear words and sentences that comply with international quality standards. We also believe
that it would be beneficial for healthcare professionals to create websites that contain clear,
reliable and high-quality information about dental implants that are both independent of com-

mercial interests and easy to understand by a patient.
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