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Quality and reliability of web-based information regarding 
restorative treatment in pediatric patients

Purpose
The aim of the present study is to assess the quality and reliability of web-based 
information about restorative treatment in pediatric patients on the internet using 
different scales.

Materials and Methods
Websites obtained by using keywords about restorative treatment in pediatric 
patients on Google and Yandex were included in the study. The study was 
conducted in English on a total of 440 websites. Websites were evaluated using 
the quality criteria for consumer health information (DISCERN toolkit), Journal of 
American Medical Association (JAMA) benchmarks, and Health on the Net Code of 
Conduct Certification (HONCode).

Results
The mean DISCERN points of the websites were moderate. Among the evaluated 
websites, the quality of the knowledge in 20% of the websites was low.  The rate of 
websites with a score below 40 was 37.5%. None of them has reached an excellent 
score. No websites met all JAMA criteria. There was no HONCode Certificate on any 
website.

Conclusion
This study showed that the quality of the web-based information about restorative 
treatment in pediatric patients was generally inadequate and scientifically 
imperfect. 
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Introduction

The internet is a resource of knowledge about healthcare for both pro-
fessionals and patients (1). Information technology has begun to modi-
fy the traditional medical approach from treatment towards prevention. 
World Health Organization declared that 71% of internet users used the 
internet to obtain information about health topics (2). However, there is 
no regulation about the content of the health issues posted, and every-
body could post them online. Formerly, a person in need of dental treat-
ment was informed by the dentist (3-5). However, nowadays, most of the 
patients inform themselves through the internet, even before going to 
the dentist. 

Several different dental treatment options and dental materials are avail-
able for each case. Dentist’s experience could influence the choice of treat-
ment and materials (6). Wuollet et al. (7) stated that there were differences 
in the preferred materials among dentists. The different factors such as ma-
terials available, working time, tooth prognosis, material strength, co-op-
eration, experience, and aesthetics affect dental treatment preference. Pa-
tient co-operation plays an important role in the choice of the treatment 
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and materials for the restoration of extensive primary tooth 
decay. However, parents generally have no idea on such fac-
tors and they try to decide which treatment is the best for 
their children based on what they read online. Thus, the ac-
curacy, standard, and trustworthiness of the information on 
the internet are crucial (8). It was stated that many health sites 
included captious, inappropriate, and inaccurate information 
(9,10). Several validation tools were developed that can assess 
various properties of internet sites to help to choose quali-
ty websites on health-related information. DISCERN Toolkit, 
JAMA Benchmarks and HONCode are some of those (11-13).

Availability of internet and easy access makes it an import-
ant tool to inform health-related issues of the population. 
Therefore, the purpose of this study is to assess the quality 
and reliability of web-based information in English websites 
on restorative treatment of children using different scales. 
The null hypothesis tested in this study is that no difference 
could be found among websites in terms of quality. 

Materials and Methods

Data gathering

Internet search was carried out using Google and Yandex 
search engines. While determining the keywords, ideas of par-
ents experiencing dental caries in their children’s primary teeth, 
patients attending dental treatment for their children, dentists 
and people who has no idea about the subject were used. They 
were asked to suggest keywords or phrases for reaching infor-
mation on treatment of deciduous teeth. Collected words and 
phrases were tested on several search engines before being 
included in the study. Then, 11 keywords were identified by 
excluding keywords and phrases which referred to internet 
sites that are not related with the subject. Keywords selected 
were all phrases and listed as follows: “deciduous teeth treat-
ment(s)”, “primary teeth treatment(s)”, “milk teeth treatment(s)”, 
“baby teeth treatment”, “deciduous teeth restorations”, “primary 
teeth restorations”, “milk teeth restorations” and “baby teeth res-
torations”, “primary teeth fillings”, “milk teeth fillings” and “baby 
teeth fillings”. Internet search was conducted by one pediatric 
dentist. The websites were evaluated between 25/03/2020 and 
08/04/2020 and number of pages from Google and Yandex 
search engines on each keyword are presented in Table 1. The 
search was planned in English language on a total of 440 web-
sites. Each keyword was searched on each search engine and 
the first 40 websites were assessed.

Inclusion and exclusioion criteria

Dental health centers websites, medical information web-
sites, professional organization websites and hospital web-
sites were included the study. The duplicate websites, links 
to research studies, advertisements, discussion groups, vid-
eos and images were excluded from the evaluation. 

The evaluation of websites 

Websites were evaluated with the DISCERN toolkit, JAMA 
benchmarks, and HONCode.

DISCERN toolkit: The websites were analyzed with the DIS-
CERN toolkit (11). DISCERN tool kit includes 3 parts and 16 
questions which is scored from 1 to 5. Part 1 includes 8 ques-

tions that evaluate the relevance of the publications while 
part 2 composed of  7 questions evaluating the quality of the 
information. The last part contains a question which evaluates 
the general quality of the website. According to the DISCERN 
toolkit, the total average scores of websites were divided into 
5 groups as dental health-care center, informative, organiza-
tional and hospital (Table 2). The evaluator read all the infor-
mation about primary teeth treatments and rated each web-
site according to the DISCERN toolkit. Obtained data were 
calculated as mean score, percentages and ranges.

JAMA benchmarks: This tool was  published for property 
standards for websites data on health by Silbergin, Lund-
berg, and Musacchio (12). Four main characteristics as, au-
thorship, attribution, disclosure and currency were used as 
the criteria of JAMA. 

Health on the net code of conduct (HONCode): This certifica-
tion is maintained by an independent institution (Health on 

Table 1. Keywords about restorative treatment in pediatric patients 
and approximate number of webpages obtained.

Keywords Google Yandex

deciduous teeth 
treatments

4,390,000 pages 212,000 pages

primary teeth 
treatments

125,000,000 pages 1,000,000 pages

milk teeth treatments 62,500,000 pages 374,000 pages

baby teeth treatments 190,000,000 pages 1,000,000 pages

deciduous teeth 
restorations

683,000 pages 336,000 pages

primary teeth 
restorations

2,920,000 pages 79,000 pages

milk teeth restorations 7,790,000 pages 783,000 pages

baby teeth restorations 14,500,000 pages 633,000 pages

primary teeth fillings 3,320,000 pages 740,000 pages

milk teeth fillings 1,110,000 pages 140,000 pages

baby teeth fillings 3,710,000 pages 1,000,000 pages

Table 2. The total average DISCERN scores for different types of 
websites.
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the net, Lausanne, Switzerland) (13). The credibility and the 
property of the web data were stated on the website con-
tained on eight standards. These are complementarity, pri-
vacy, authoritativeness, attribution, justifiability, disclosure, 
transparency and variations of advertisements. 

Statistical analysis

 The collected data from all groups were imported to Statisti-
cal Package for Social Sciences (SPSS) for Windows software, ver-
sion 16.0 (SPSS Inc., Chicago, IL, USA). The frequency of each vari-
able was calculated by descriptive statistics. All variables were 
analyzed for normality using the Shapiro–Wilk test. The distribu-
tion was found to be skewed. As the distribution of the data did 
not meet the requirements for normality and homogeneity of 
variances assumptions, continuous variables that belong to the 
websites’s Discern scores were analysed by the nonparametric 
Kruskal-Wallis by ranks and Mann-Whitney U tests for multiple 
and pairwise comparisons, respectively,. The chi-square test was 
used to compare the categorical demographic variables among 
the JAMA groups. The confidence interval was set to 95% and p 
< 0.05 was considered statistically significant. 

Results

A total of 440 websites were identified and duplicate web 
pages, advertisements, and research articles were eliminat-
ed before evaluation. The websites considered for evalua-
tion were dental health centres’ websites (57.5 %), medical 
information websites (25.0 %), professional organization 
websites (10.0 %) and hospital websites (7.5 %). 60 % of the 
analysed websites were originated from USA. Canada was 
the second country with 12.5 %, and Australia and India 
were in the third with 5.0 %. These countries were followed 
by England, Lithuania, Malta, Russia, Sri Lanka, Ukraine and 
Vietnam (2.5 %).

Discern Results: The DISCERN points of the websites was fair 
(average 40.15) (range: 23-58), and findings are presented in 
Table 2. The quality of the data in 20% of the websites were 
low (scores of 1 and 2). The percentage of websites, with a 
total score of 40 and above is 62.5% and the rate of websites 
with a score below 40 is 37.5%. No website has reached ex-
cellent score (63-80). Date of information and sources gener-
ally were not mentioned in the websites, in addition, dura-
tion, and limits of restorative treatment of children were not 
clear (Figure 1). References were not supplied.  The scores of 
questions about aim, alternative treatments and benefits of 
treatments were presented in Table 3.

According to Kruskall-Walls test, at least one statistically sig-
nificant difference between websites was found (p = 0.034). 
Then each pair of the websites were compared by Mann Whit-
ney U Test at 0.01 significant level. Since significant level was 
getting higher, 0.01 significant level was selected for each pair 
of the website comparisons.  The scores of dental health-cen-
tre websites were higher than information websites (p = 0.005 
). However, dental health centre websites’ scores were not sta-
tistically higher than organization websites (p = 0.494), and 
hospital websites (p =0.315). The scores of the information 
websites were not statistically significantly different from the 
hospital websites (p =0 .499), and organization websites (p = 
0.077). The scores of hospital and organization websites were 

not statistically significantly different (p = 0.593).
JAMA Results: No websites met all JAMA criteria. 30.0 % of 

websites only met author criterion. 12.5 % of them met ref-
erence criterion, 40.0 % had currency criterion. No websites 
met disclosure criterion. 30.0 % of websites displayed an au-
thor, 12.5% of websites referenced their information, none 
of the websites mentioned about disclosure, and 40.00 % of 
websites displayed a date of publication. 

Dental health-centre websites had high authorship JAMA 
points.  However, there was no statistically significant dif-
ference between dental health-centre websites and the 
other kinds of webpages according to the authorship JAMA 
points. This is presented in Table 4 (X2=2.632 df=1, p = 0.052).

Dental health-centre websites obtained higher points 
(17.5%) than the other websites in the currency JAMA criterion 
(Table 4). There was statistically significant difference between 
dental health-centre websites and the other kinds of webpag-
es according to the currency JAMA points (X2=7.882 df=1, p = 
0.049). There was no statistically significant difference between 
the scores of the websites according to the attribution JAMA 
criterion. (X2=2.159 df=1, p = 0.540).  Organization websites 
had significantly lower points than the dental health-center 
and information websites in the currency JAMA criterion. This 
was presented in Figure 2 (X2=7.882 df=1, p =0 .049).

When the JAMA criteria scores were analysed in relation to 
the country of origin, the websites of Ukraine, England, Malta, 
Vietnamese, Lithuania did not meet any JAMA criteria (Figure 
3). The websites of Russia met only currency JAMA criterion. 

HonCode Results: There was no website with HonCode Cer-

Figure 1. The Average of Questions of   DISCERN Score. 

Table 3. The Average and Sections DISCERN Score.
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tificate. 
Discussion

This study evaluated the quality of provided information 
related to the restorative treatment of children on internet. 
The findings demonstrated that the information was likely 
to be inadequate or incorrect. Although internet users often 
prefer to look at the first page, as suggested, the first avail-
able 40 websites were evaluated in two search engines for 
each keyword (14). Internet provides very broad information, 
and it is not easy to distinguish the proper informative results 
for the parents who are seeking help from internet. As pa-
tients’ demand on learning more about the treatment possi-
bilities from internet increased, the type of correspondence 
between physicians and patients changed (15). All health-
care workers started to show presence on the internet. 

A previous study, evaluating the quality of oral hygiene 
training, reported a moderate score for quality of oral health 
statement available on the web (16). Similarly, the informa-
tion on dental trauma on the internet was found to be limited 
in quantity and quality (17). It is important to guide patients 
and guide people on dental treatment possibilities. It was 
stated that dentists could provide patients with appropriate 
information by referring patients to approved websites, for 
example on the thumb sucking habit (18). When the latter 
was evaluated the reliability of websites on the thumb suck-
ing habit by the DISCERN tool, the highest points obtained 
from 36 websites was 55 out of 80, and the lowest points was 
16 out of 80. Baybek and Tuncer (19) evaluated the quality of 
information on webpages on orthognathic surgery in Turkey 
using the DISCERN toolkit and stated that the quality of in-
formation on orthognathic surgery on the internet was low. 
It was noted that higher quality information was provided 
by public institutions that are not concerned about profit. 
Stinson et al. (8) stated that high-quality internet health in-
formation was present at an appropriate reading level for 
youth with juvenile idiopathic arthritis and their parents. The 
average DISCERN scores of websites were generally poor or 
fair in this study. Only two dental health centers and four in-
formation websites scored good. 38 of the first 40 websites 
were private dental health-centre websites, 2 websites were 
public organizations. Private clinics had higher DISCERN 
scores than the others. However, both public and private 
websites did not score excellent in this study. 

None of the websites examined includes all criteria as re-
gard JAMA benchmarks. These results were similar to the 
other recent studies (20,21). Dental health-center websites 
had a higher score than the others. This could be explained 
by higher currency scores. The part of disclosure scores was 
insufficient on all websites and public websites did not score 
both attribution and disclosure JAMA scores. Furthermore, 
author JAMA score was low in public websites. 

HON is a non-governmental organization (13). It promotes 
a code of conduct for websites providing health informa-
tion. The applicant is a direct indicator of the quality of infor-
mation. However, it was shown that none of the evaluated 
websites had a HONCode Certificate.

The uncontrollable nature of the internet makes health-
care professionals vary in advising their patients to read 
more from online sources (22,23). One of the main reasons 
for this may be an increase in websites concerning special 

Figure 2. JAMA Criteria Scores of Websites (%). 

Figure 3. JAMA Criteria Scores of Countries (%). 

Table 4. JAMA Criteria Distribution and Comparison Between Type of 
Websites (%) Chi-Square Test: * p < .05 significant difference between 
the groups (type of websites).
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implementation. These private practice websites often ad-
vertise rather than inform, and this could lead to questions 
in patients’ minds. Thus, there is a gap that should be filled 
by non-profit educational institutions which publish web-
sites with sufficient and clear information on dental health.

Based on our findings, internet information about dental 
restorative treatment for children is limited. The web-based 
information was deficient both for the reliability of the pub-
lications and the quality. English websites were searched, 
and it could be a limitation for this study. However, English 
is widely used, and we may conclude that this first research 
using three different methods to assess the quality of data 
on the webpages about restorative treatment in pediatric 
patients showed that the information on the topic is scarce.

Conclusion

This study showed that the quality of the web-based infor-
mation about restorative treatment in pediatric patients is gen-
erally inadequate, limited, scientifically imperfect and insuffi-
cient. There is a need for a qualified web page to guide parents 
who are interested in dental treatment for their children.

Türkçe Özet: Pediatrik hastalarda restoratif tedavi ile ilgili web ta-
banli bilgilerin kalitesi ve güvenilirliği.  Amaç: İnternet, diş hekimleri 
ve hastalar için kolayca ulaşılabilir bir diş sağlığı bilgi sağlayıcısıdır. 
Araştırmanın amacı, internette pediatrik hastalarda restoratif tedavi ile 
ilgili web tabanlı bilgilerin kalitesini ve güvenilirliğini farklı ölçekler kul-
lanarak değerlendirmekti. Gereç-Yöntem: Çocuk hastalarda restoratif 
tedavi ile ilgili anahtar kelimelerle Google ve Yandex arama motorları 
kullanılarak internet üzerinden çocukların restoratif tedavisi üzerine 
araştırma yapıldı. Çalışma, toplam 440 web sitesinde İngilizce olarak 
yapıldı. Web siteleri, DISCERN (tüketici sağlık bilgileri için kalite kriter-
leri), JAMA (Amerikan Tıp Derneği Dergisi) ve HONCode (İnternet Sağlık 
Kuralları Sertifikasyonu) kalite kriterleriyle değerlendirildi. Bulgular: 
Web sitelerinin ortalama DISCERN puanları orta düzeydeydi. Değer-
lendirilen web siteleri arasında, web sitelerinin % 20'sinin bilgi kalitesi 
düşüktü. Puanı 40'ın altında olan web sitelerinin oranı % 37,5'ti. Hiçbiri 
mükemmel bir puana ulaşmadı. Tüm JAMA kriterlerini karşılayan web 
sitesi yoktu. Hiçbir web sitesinde HONCode Sertifikası yoktu. Sonuç: Bu 
çalışma çocukların restoratif tedavileri ile ilgili internetteki bilgilerin ka-
litesini farklı ölçeklerle değerlendiren ilk araştırmadır. Bu çalışma, pedi-
atrik hastalarda restoratif tedaviye ilişkin web tabanlı bilgilerin kalite-
sinin genellikle yetersiz ve bilimsel olarak eksik olduğunu göstermiştir. 
Ebeveynler, çocuklarının restoratf tedavisine ilişkin web sitelerindeki 
bilgilerin yanlışlıkları ve kısıtlılıkları konusunda uyarılmalıdır. Anahtar 
Kelimeler: Internet, DISCERN, JAMA, HONCode, web bilgilerinin kalitesi.
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