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Abstract

Introduction: Access to information has altered the ways in which information has been sought and gathered in the contemporary
healthcare field. Specific tools and online databases and search engines have developed interfaces for both professionals and con-
sumers in medicine and dentistry. Although digital and online competence among younger generations has been assumed, few stud-
ies have evaluated the specific needs and assessed the knowledge of dental students and post-graduate dental residents regarding
evidence-based information literacy.

Methods: This was a retrospective study of information literacy skills needs assessments administered to DMD-level dental stu-
dents and post-graduate (Pediatric, Orthodontic) dental residents at the University of Nevada, Las Vegas - School of Dental Medicine

(UNLV-SDM) during their regular course instruction.

Results: A total of N = 294 needs assessments were identified, which were mainly from DMD-level dental students (n = 246) and
also post-graduate dental residents (PGDR; n = 48). Analysis of these data revealed the preferred search tool for DMD students was
Google (55.6%) and PubMed for the PGDR (41.8%), p - 0.001. Differences were noted between DMD and PGDR respondents regard-
ing ease of use and where to find evidence-based information. No differences were found between males and females or any other

basic demographic information (age, sex, ethnicity).

Conclusions: These data suggest more focus and training on research and evidence-based searching in both clinical DDS/DMD pro-
grams and post-graduate residency programs may be needed. More focused training will be needed to provide competence in these

areas of information literacy and evidence-based search strategies.
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Introduction

Access to information has altered the ways in which information has been sought and gathered in the contemporary healthcare field
[1,2]. The availability and exponential expansion of online healthcare information has made it more difficult and cumbersome (even
for health professionals) to find and incorporate relevant research regarding evidence-based practice [3,4]. Many strategies have been
proposed to help improve information literacy and help facilitate searching through the overload of healthcare information even among

health professionals [5,6].

Specific tools and online databases and search engines have developed interfaces for both professionals and consumers in medicine
and dentistry [7-9]. Although most healthcare professionals agree that evidence-based practice improves patient outcomes and patient
care, lack of personal knowledge, skills and training in using evidence-based resources was most often cited as a barrier towards imple-
menting these practices [10,11]. Although many advances in evidence-based practice education have been made, some challenges remain

in specific fields such as dental education [12-14].

Although digital and online competence among younger generations has been assumed, few studies have evaluated the specific needs
and assessed the knowledge of dental students and post-graduate dental residents regarding evidence-based information literacy [15-
17]. The few studies available regarding information literacy and dental students or residents were published prior to the widespread

availability of online and mobile phone applications that have exponentially increased the amount of health-related information [18,19].

Based upon the paucity of evidence in this area, the primary goal of this study is to evaluate dental students and post-graduate dental

residents to determine their specific knowledge, skills and behaviors regarding evidence-based information literacy and online searching.
Materials and Methods
Project approval

This protocol was reviewed by the University of Nevada, Las Vegas (UNLV) Office for the Protection of Research Subjects (OPRS) -
Biomedical Institutional Review Board (IRB) and deemed exempt (OPRS#0811-2911). The exemption (and waiver) to human subjects
research was pursuant to the United States (US) Basic HHS (Health and Human Services) Policy for the Protection of Human Research
Subjects (46.101) Subpart A regarding IRB exemption for research involving the use of education tests (cognitive, diagnostic, aptitude,

achievement) where the subjects cannot be identified or linked, directly or through identifiers, to the individual subjects.

This was a retrospective study of information literacy skills needs assessments administered to Doctor of Medicine in Dentistry
(DMD)-level dental students and post-graduate dental residents (PGDR) which included both Pediatric and Orthodontic residents at the
University of Nevada, Las Vegas - School of Dental Medicine (UNLV-SDM) between 2017 and 2019 during their regular course instruction.

The previously validated needs assessment [16,17] involved five questions, which asked the student or post-graduate resident to:
1. Rankvarious databases and search engines in order of preference and usage;
2. ldentify any databases or search engines not previously listed;
3. Identify the most helpful or useful databases and search engines;
4. Identify the least helpful or most difficult databases and search engines

5. Identify where they were most likely to seek evidence-based information first.
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Statistical analysis

Basic descriptive statistics were compiled for the overall DMD and PGDR cohorts. Basic percentages and descriptive statistics were
compiled for the overall responses to the needs assessment questions. Any differences between cohorts or between DMD and PGDR were

determined using Chi Square analysis.
Results

A total of N = 246 DMD students completed the ILS needs assessment, which corresponds with a 78.5% (n = 246/313) response rate
(Table 1). The percentage of females completing the needs assessment was 41.1%, which is not significantly different from the overall
percentage within the overall student population of 44.1% (p = 0.056). In addition, the percentage of minority respondents from the

study sample was 57.3%, which closely approximates the overall percentage within the student population (59.4%, p = 0.1763).

Study Sample Overall Student Population (N =313) Statistical Analysis
Combined DMD cohorts (n = 244)
Females N =101 (41.1%) N =138 (44.1%) x2=3.651,df =1
Males N = 145 (58.9%) N = 175 (55.9%) p =0.0560
Race/Ethnicity
White N = 105 (42.7%) N = 127 (40.6%) X2=1.829,df =1
Minority N =141 (57.3%) N =186 (59.4%) p=0.1763
Combined PGDR cohorts (n = 48) Overall resident population (n = 60)
Females N =25 (52.1%) N =31 (51.7%) x2=0.064,df=1
Males N =23 (47.9%) N =29 (48.3%) p =0.8002
Race/Ethnicity
White N =22 (45.8%) N =27 (45%) x2=0.259,df =1
Minority (Asian) N =26 (54.2%) N =33 (55%) p=0.611

Table 1: Demographic analysis of needs assessment respondents.

In addition, a total of n = 48 PGDR completed the ILS needs assessment, which corresponds with an 80% (n = 48/60) response rate.
The percentage of females completing the needs assessment was 42.7%, which was not significantly different from the overall PGDR
population (40.6%, p = 0.8002). Furthermore, the percentage of minority PGDR respondents from the study sample was 54.2%, which
closely approximates the overall percentage among the PGDR population (55%, p = 0.611).

The first question of the needs assessment asked each respondent rank various databases and search engines in order of preference
and usage (Figure 1). Analysis of these data revealed that the majority of DMD students (55.6%) preferred Google as their main search
engine and preferences (Figure 1A). This was significantly different from the responses among PGDR that listed Google as their second
choice (34.7%), p = 0.001 (Figure 1B). The most frequent response from PGDR was PubMed (41.8%), which was the second choice among
DMD students (29.6%). The two databases most likely to yield evidence-based responses (PubMed, Google Scholar) were cited by nearly
two thirds of PGDR (59.1%), compared with fewer than half of DMD responses (39.1%).
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Figure 1: Needs assessment rank of various databases and search engines in order of preference and usage. A) DMD student responses
included Google (55.6%) PubMed (43.8%), and Google Scholar (9.5%). B) PGDR responses included PubMed (41.8%), Google (34.7%), and
Google Scholar (16.3%), which were significantly different from the DMD responses, p=0.0001.

The next question asked each respondent to list any additional databases or search engines not previously listed (Table 2). The over-
whelming majority from each group, DMD (73.2%) and PGDR (76.5%) listed either “none” or “not applicable”, which was not significantly
different, p = 0.3676. Nearly twice as many DMD responses (13.8%) included the library, compared with those of PGDR (7.1%), which
was significantly different, p = 0.0061. The percentage of DMD responses that included an evidence-based database such as ScienceDirect,
Scopus or WebMD (6.4%) was much lower than those of PGDR (12.2%), which was also statistically significant, p = 0.0468. Finally, the
percentage of DMD responses including a non-evidence based search engine, such as Yahoo or Bing (6.5%) was similar to the percentage
among PGDR (4.1%), p = 0.3074.

DMD PGDR Statistical Analysis
None or N/A 73.2% 76.5% x2=0.3676,d.f.=1
p=0.3676
Library 13.9% 7.1% x2=7.527,df.=1
p=0.0061
EB portal 6.4% 12.2% x2=3.409,df.=1
(SciencesDirect, Scopus, p=0.0468
WebMD)
Other search engine 6.4% 4.1% x2=1.042,df. =1
(Bing, Yahoo) p=0.3074

Table 2: Additional databases or search engines not previously listed.
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The needs assessment then asked each respondent to list the most helpful and least helpful databases or search engines (Figure
2). The DMD students listed Google (52.2%), PubMed (33.2%), and Google Scholar (11.1%) as the most helpful (Figure 2A). The PGDR
listed PubMed (35.4%), Google (31.7%) and Google Scholar (29.4%) as the most helpful (Figure 2B), which was significantly different,
p = 0.0001. The least helpful databases or search engines listed by the DMD students included PubMed (15.4%), Medscape (5.3%) and
Medline (1.8%), which was significantly different from the PGDR who listed PubMed (20.4%), Medline (10.2%) and Medscape (3.1%), p
=0.001.

Figure 2: Needs assessment of most and least helpful databases or search engines. A) DMD student responses listed Google (52.2%) and
PubMed (33.2%) as the most helpful and PubMed (15.4%) and Medscape (5.3%) as the least helpful. B) PGDR responses listed PubMed
(35.4%), Google (31.7%) and Google Scholar (29.4%) as the most helpful, while listing PubMed (20.4%) and Medline (10.2%) as the least
helpful. Statistically significant differences were observed between the DMD and PGDR responses, p=0.001.

Finally, the needs assessment specifically asked each respondent where they were most likely to seek evidence-based information
from first (Figure 3). These data revealed that the highest percentage of responses from both the DMD and PGDR was PubMed - although
the percentages among each group was significantly different. For example, almost two thirds of PGDR cited PubMed as the first place
to seek evidence-based information (59.6%), which was cited by less than half of DMD students (43.8%), p = 0.001. DMD students were
also more likely to use Google (28.8%) or Google Scholar (25.4%) than PGDRs (21.3% and 13.8%, respectively), p = 0.001. Finally, a much
lower percentage in both groups cited Wikipedia (DMD 2.1%, PGDR 5.3%) as their first source of evidence-based information.
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Figure 3: Needs assessment results to identify where to seek evidence-based information first. A) DMD student responses included PubMed
(43.8%), Google (28.8%) and Google Scholar (25.4%). B) PGDR responses included PubMed (59.6%), Google (21.3%), and Google Scholar
(13.8%), which were significantly different from the DMD responses, p=0.0001.

Discussion

The main objective of this study was to evaluate DMD-level dental students and PGDR in orthodontics and pediatrics to determine
their specific knowledge, skills and behaviors regarding evidence-based information literacy and online searching. This study found sig-
nificant differences between these two groups in many specific areas. For example, nearly two-thirds off the DMD students listed Google
or Google Scholar as their preferred method of searching (65.1%), which was much greater than among the PGDRs (51%). This supports
other research that found significant differences between residents and faculty and DDS or DMD student information and oral health
literacy [20,21].

A separate set of questions on the needs assessment sough to determine which of the search engines or databases were most or
least helpful. Although the majority of DMD students listed Google or Google Scholar as the most helpful, approximately one-third listed
PubMed (33.2%) - which was strikingly similar to the proportion of the PGDR that listed PubMed (35.4%). Moreover, PubMed was also
listed as the least helpful by both DMD and PGDR groups, which may support the findings of other research studies that propose one of
the main factors influencing the adoption of health information technology or applications is ease of use and the associated user-friendly
perceptions [22,23]. These studies found that difficulty and lack of accessibility or readability made the use or adoption of any health
information resource more problematic, even among health care providers and graduate-level students. This may suggest that more
targeted or focused training on the usage of PubMed or other evidence-based databases during regular course instruction may help to

improve familiarity and perceptions regarding ease of use among dental students (or residents).
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The most specific question of the needs assessment asked specifically about searching for evidence-based information. Although
PubMed had the highest responses among both groups, fewer than half of DMD students listed PubMed as their first or second answer
(43.8%). This was significantly different among the PGDR responses where PubMed was listed by nearly two-thirds of the respondents
(59.6%). This may reflect the on-going efforts and current trends to incorporate evidence based training into the dental school curricu-
lum [24,25].

Conclusion

Although much has improved in DMD student perceptions of evidence-based dentistry and the information literacy skills needed
[16,17], these data suggest more focus and training on research and evidence-based searching in both clinical DDS/DMD programs and
post-graduate residency programs may still be needed. Although these data clearly demonstrate evidence-based portals (PubMed/Med-
line) are more frequently used by PGDR - the many respondents still report using Google or Wikipedia due to ease of use, which may con-
tain many non-peer reviewed and unsupported references and information. More focused training will be needed to provide competence

in these areas of information literacy and evidence-based search strategies.
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