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additional schools: Marquette University School of Dentistry and West Virginia University School of Dentistry. Diagnosis and 
treatment planning by 40 third- and fourth-year dental students were assessed at each of the schools. Students were asked to  
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sion models were used to evaluate the effects of school, class year, prior experience, and GPA/class rank on correct responses. 
One case had a statistically significant difference in responses between third- and fourth-year dental students. Kappas for school 
agreement and class agreement were low. The students from Indiana University had higher diagnosis and treatment agreements 
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According to the most recent findings of the 
National Health and Nutrition Examination 
Survey (NHANES 2009-10), half of adults 

in the United States suffer from periodontitis.1 Peri-
odontitis, a chronic inflammatory disease, causes 
breakdown of the supporting structures of the teeth 
and, if left untreated, can lead to tooth loss. Bacte-
rial plaque biofilm has been identified as the main 
etiologic agent in periodontal diseases.2 A higher 
prevalence of periodontal disease has been associated 
with risk factors such as age, smoking, low socioeco-
nomic status, and depression.3 The combination of 
incompletely understood risk factors and secondary 
etiologic agents can at times make it challenging to 

formulate a diagnosis for individual patients based 
on the current periodontal classification system. 

The American Academy of Periodontology 
(AAP) has suggested that diagnosis and classification 
of periodontal diseases be based on clinical assess-
ment.4 A complete clinical examination should include 
the following: 1) patient’s medical, dental, social, 
and family history; 2) periodontal charting including 
probing depths and clinical attachment levels; 3) inter-
pretation of radiographic data including severity and 
pattern of bone loss; 4) clinical signs of inflammation 
(bleeding on probing) and location and severity of 
plaque and calculus; and 5) any other relevant signs 
and symptoms such as pain or ulceration.3,4  
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consensus agreement arrived at by the principal in-
vestigator at IUSD and co-investigators at MUSoD 
and WVUSD for diagnoses and treatment plans for 
each case according to the AAP Classification Sys-
tem. Additionally, we determined if dental students’ 
class rank and GPA were associated with superior 
ability to make a correct diagnosis and treatment plan.

Materials and Methods
We obtained Institutional Review Board ap-

proval (#1212010243) at Indiana University School 
of Dentistry before beginning the study. We deter-
mined that, with a sample size of 20 per class year 
from each school, the study would have 80% power 
to detect a difference in the percentage of correct 
responses of 25% for each vignette between the 
third- and fourth-year students and a difference of 
30% between any two schools. A slight imbalance 
in class sizes at WVUSD did not have a major effect 
on the power of the study. 

We thus invited a random sample of 20 third- 
and 20 fourth-year dental students from IUSD, 
MUSoD, and WVUSD to participate in the study 
via email. The class sizes at each school at the time 
were as follows: 104 at IUSD, 80 at MUSoD, and 
50 at WVUSD. If a student was invited to participate 
in the study and declined, it did not affect his or her 
grade or evaluation in any class. Participation in the 
study was voluntary, and the students could withdraw 
at any time. The students were told that, in the study, 
they would view eleven cases and answer multiple-
choice questions in a survey regarding the diagnosis 
and treatment plan for each case. 

Study participants were asked to go to a des-
ignated lecture hall at IUSD, MUSoD, or WVUSD. 
Eleven non-identifiable unique case records were 
made available to participants via a PowerPoint 
presentation. The cases were generated by extract-
ing existing patient information from the archived 
repository of case records/vignettes at IUSD. The 
case vignettes were collected and assembled by the 
principal investigator (BAL). Each case vignette 
included the following information: medical history, 
dental history, intraoral photographs, radiographs 
(full mouth series), and periodontal charting, which 
includes probing depths, clinical attachment loss, 
gingival recession, furcation involvement, and mo-
bility. Eliminating all personal health information 
from the case vignettes masked the identity of the 
actual patients.

Formulating a diagnosis and treatment plan 
inherently varies among clinicians as pointed out by 
Bader and Shugars.5,6 Those authors proposed that 
the clinical decision making process in dentistry be 
divided into three separate phases: diagnosis or the 
“detection phase”; decision about the appropriate 
intervention; and selection of treatment. Differences 
in the decision making process can occur in any of 
these phases. The diagnosis phase depends on two 
factors: skill in detection during the examination, and 
knowledge of the definition and criteria employed for 
identification of a disease or condition. The second 
phase (decision about intervention) is associated with 
the clinician’s knowledge of the course of a given 
disease and present risk factors that could influence 
effectiveness of treatment. The third phase (treatment 
selection) is largely dependent on the first two phases 
and appropriate treatment options associated with 
the type of disease present. However, this phase is 
impacted by clinicians’ personal beliefs and previous 
treatment outcomes. 

Maupome and Sheiham7,8 and Maupome et 
al.9 used simulated patients to elicit diagnoses and 
treatment plans from dental students in the first two 
studies and from dental students and dentists in the 
third study. They concluded that strategies used to 
assemble diagnostically meaningful information de-
pended on the level of complexity of the tasks at hand 
and on the clinical expertise of respondents. They 
also identified a relative overlap of diagnostic tasks 
and treatment planning tasks among clinicians, which 
evolved dynamically as the consultation progressed. 
These findings call for careful attention to both the 
difficulty of the clinical cases used in research and 
a careful evaluation of the developmental pathway 
from the novice—yet competent—clinician to the 
expert dental professional. 

Our study sought to build on John et al.10 and 
to assess the level of calibration during diagnosis 
and treatment planning of periodontal clinical cases 
among dental students at three schools: Indiana 
University School of Dentistry (IUSD), Marquette 
University School of Dentistry (MUSoD), and West 
Virginia University School of Dentistry (WVUSD). 
All these schools use the same AAP Classification 
System to diagnose periodontal disease and subse-
quently propose treatment plans for patients. The aim 
of the study was to evaluate the level of calibration 
of third- and fourth-year dental students on periodon-
tal diagnosis and treatment planning at these three 
dental schools. The responses of the students (across 
years and across schools) were contrasted against a 
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that connected students’ names to their answers or 
their GPAs.

Among the students who participated in the 
study, there was a range of GPAs and class rank. 
The GPAs ranged from 4.0 (the #1 student in class) 
to 2.8-3.2 for students in the middle to lower half of 
the class. In general, students who were in the middle 
ranks of their class and those who had a higher class 
standing participated in the study. This likely had 
to do with more time available for these students to 
participate due to their better completion of clinical 
graduation requirements and hence willingness to be 
involved in the study. The principal investigator at 
IUSD and co-investigators at MUSoD and WVUSD 
came to a consensus prior to initiation of the study 
for the most appropriate diagnosis and treatment plan 
for each case according to the AAP Classification 
System. These decisions served as the gold standards 
for diagnoses and treatment plans.

Diagnosis and treatment planning responses 
were tabulated by school and class year for each  
vignette. Multirater kappa statistics were calculated 
to assess the agreement for the diagnosis and treat-
ment responses among the third- and fourth-year 
students at each school. The overall kappa and its 
standard error were used to calculate 95% Confidence 
Intervals as well as to compare the kappas between 
student groups and between schools. Comparisons 
between class years and schools for differences in 
the diagnosis and treatment planning responses for 
each vignette were performed using chi-square tests. 
Logistic regression was used to evaluate the effects 
of school, class year, prior experience, class rank, 
and GPA on correct response by vignette. Interac-
tions among factors were examined and retained in 
the model when significant. Similar analyses using 
all vignettes combined were performed by including 
random effects in the logistic regression models, ac-
counting for multiple vignettes evaluated by each sub-
ject and multiple subjects evaluating each vignette.  
A p-value of <0.05 was considered significant. 

Results
A total of 120 students from the three schools 

participated in the study. Twenty third-year students 
and 20 fourth-year students from IUSD and MU-
SoD participated, while 23 third-year students and 
17 fourth-year students from WVUSD participated 
(Table 1). If more than 20 students in either year 
volunteered to participate, the first 20 to volunteer 

A questionnaire was given to each participant. 
The first two questions asked for demographic infor-
mation. Question 1 inquired about the participants’ 
current year in dental school, and question 2 asked 
about their prior clinical experience (i.e., whether 
they had a clinical degree prior to entering dental 
school, such as dental hygiene) to ascertain if that 
background impacted periodontal diagnosis and 
treatment planning. Next, two questions followed 
each case. Questions 3 and 4 were intended to evalu-
ate the respondents’ choice of periodontal diagnosis 
and treatment plan for each case. Question 3 had 
several options for a diagnosis based on the AAP 
Classification System. Question 4 presented a list 
of procedures from which to choose for a periodon-
tal treatment plan for each case (e.g., prophylaxis, 
scaling and root planing, maintenance). An optional 
open-ended question associated with questions 3 and 
4 gave students an opportunity to enter any additional 
diagnoses or treatment options. The average time to 
assess and answer each question was approximately 
five minutes based on estimates of oral response 
times during past consensus training sessions. We 
estimated it would take an additional five minutes to 
enter the responses resulting in a total of ten minutes 
per vignette. Therefore, with eleven cases, a total of 
110 minutes was needed to complete the question-
naire. The students were not provided with feedback 
or grades on this study. 

The students’ class rank and GPA were con-
trasted with their answers on the survey; this informa-
tion remained confidential. The identity of students 
was confidential in terms of their class rank and 
GPA. The class rank and GPA were obtained via the 
following manner. First, the participant completed 
the two-page questionnaire on paper. The top page 
requested the student’s name, and the second page 
(the questionnaire) had only an assigned study num-
ber and not the student’s name. Second, the student 
investigator entered the student’s name from the 
top sheet next to the subject number in an Excel file 
and immediately shredded the top page (leaving the 
questionnaire document de-identified). Third, the 
student investigator sent the Excel sheet to the sec-
retary and, upon confirmation the file was received, 
deleted the name column of her version of the file 
(Excel sheet was thus de-identified). Fourth, once the 
secretary entered the GPA data into the Excel file, she 
deleted the name column and returned the updated 
Excel sheet to the student investigator (new version 
still de-identified). Finally, no document remained 
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all of the cases (cases 1, 3, 4, 6, 7, 8, and 11). On the 
other hand, there were only three cases (7, 10, and 11) 
with statistically significant differences in responses 
between schools for treatment selection. 

Kappas for school agreement and for class 
agreement were low, with all kappas ranging between 
0.32 and 0.51 (Table 2 and Table 3). Diagnosis and 
treatment agreements overall were lower for third-
year students than for fourth-year students. Students 
from IUSD had higher diagnosis and treatment agree-
ments than did MUSoD students, and MUSoD stu-
dents had higher diagnosis and treatment agreements 
than did WVUSD students. At IUSD, agreement 
among fourth-year students was better than agree-
ment among third-year students for diagnosis. At 
MUSoD, agreement among third-year students was 
better than agreement among fourth-year students 
for diagnosis. At WVUSD, agreement among fourth-
year students was better than agreement among 
third-year students for diagnosis. Interestingly, for 
treatment, third-year students from each school had 
slightly higher agreement than fourth-year students. 
All comparisons in agreement were statistically sig-
nificant except for MUSoD vs. WVUSD on diagnosis 
and the treatment agreement between third- and 
fourth-year students at each school. 

For cases 1 and 5, class rank and GPA had a 
significant impact on correct treatment response. For 
case 4, prior experience had a significant impact on 
selecting the correct treatment response. A previous 
experience of dental assisting had the greatest impact, 
followed by no previous experience and then dental 
hygiene experience. For case 3, the IUSD students 
had more correct responses for diagnosis than the 
WVUSD students. Due to the limited sample size, 
some of the comparisons were unable to be calcu-
lated. Table 4 shows ANOVA by type. Only effect 
of school had a significant impact on the correct 
response for treatment. Table 5 shows odds ratios. 
The MUSoD students had more correct responses 
for treatment than the WVUSD students.

were included. At WVUSD, it was difficult to get 
the same number of students to participate due to 
the smaller class size.

As for prior experience, at IUSD there were two 
third-year students and one fourth-year student who 
reported a previous dental assisting position (Table 
1). At MUSoD, there were five fourth-year students 
who were previously dental assistants. At WVUSD, 
there were three third-year students and two fourth-
year students with dental assisting experience, as 
well as three third-year students and one fourth-year 
student who were previously dental hygienists. 

For the majority of the cases, there was not a 
significant difference in responses between third- and 
fourth-year students. Only one case had statistically 
significant differences in responses between students 
in the two years. For case 5, the third-year students 
were split on diagnoses between acute necrotizing 
ulcerative gingivitis (33%) and gingivitis (67%), 
while the fourth-year students were split on the same 
two diagnoses with acute necrotizing ulcerative gin-
givitis (16%) and gingivitis (82%). One student (2%) 
answered localized moderate chronic periodontitis. 
However, the majority of responses in both class 
years resulted in a correct diagnosis of gingivitis. 
Also, the majority of third-year (86%) and fourth-
year (84%) students chose the correct treatment 
modality of dental prophylaxis corresponding to this 
case. In cases 6, 7, and 9, the majority of students in 
both class years selected the correct diagnosis. For 
case 10, only 10% of third-year students and 9% of 
fourth-year students chose the correct diagnosis. The 
general trend noted is that most students chose the 
correct treatment modality except for two cases: in 
case 3, only 35% of third-year students and 53% of 
fourth-year students selected the correct treatment 
choice, and in case 6, only 24% of third-year stu-
dents and 30% of fourth-year students selected the 
correct option. 

There were statistically significant differences 
in responses for diagnosis between schools for almost 

Table 1. School and year of participating students and their prior dental experience

	 Indiana University	 Marquette University	 West Virginia University

Total students	 40	 40	 40
Third-year students	 20	 20	 23
Fourth-year students	 20	 20	 17
Prior dental hygiene experience 	 0	 0	 4
Prior dental assisting experience	 3	 5	 5
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Table 2. Multirater kappa statistics on diagnosis and treatment: total students and students by year for all three schools 
and for each school 

	 School/Year		  Kappa	 Standard Error	 95% Confidence Interval

Diagnosis	 All three schools total		  0.34	 0.0015	 0.34, 0.34
Diagnosis	 All 3rd-year students		  0.32	 0.0028	 0.31, 0.33
Diagnosis	 All 4th-year students 		  0.36	 0.0031	 0.36, 0.37

Diagnosis	 Indiana University	 3rd year	 0.33	 0.0090	 0.32, 0.35
		  4th year	 0.51	 0.0087	 0.50, 0.53
		  Total	 0.42	 0.0043	 0.41, 0.42

Diagnosis	 Marquette University	 3rd year	 0.36	 0.0090	 0.34, 0.38
		  4th year	 0.32	 0.0091	 0.30, 0.33
		  Total	 0.34	 0.0044	 0.33, 0.34

Diagnosis	 West Virginia University	 3rd year	 0.32	 0.0084	 0.31, 0.34
		  4th year	 0.37	 0.0116	 0.35, 0.40
		  Total	 0.33	 0.0048	 0.32, 0.34
Treatment	 All three schools total		  0.39	 0.0023	 0.38, 0.39
Treatment	 All 3rd-year students		  0.38	 0.0045	 0.37, 0.39
Treatment	 All 4th-year students		  0.40	 0.0050	 0.39, 0.41

Treatment	 Indiana University	 3rd year	 0.48	 0.0164	 0.45, 0.51
		  4th year	 0.46	 0.0145	 0.43, 0.49
		  Total	 0.46	 0.0075	 0.45, 0.47

Treatment	 Marquette University	 3rd year	 0.42	 0.0140	 0.40, 0.45
		  4th year	 0.40	 0.0141	 0.37, 0.43
		  Total	 0.41	 0.0069	 0.40, 0.42

Treatment	 West Virginia University	 3rd year	 0.38	 0.0119	 0.36, 0.40
		  4th year	 0.37	 0.0175	 0.34, 0.41
		  Total	 0.37	 0.0070	 0.35, 0.38

Table 3. Overall kappa comparisons of students’ diagnosis and treatment, by school and for all three schools

	 Comparison	 p-value

Diagnosis	 IU: 3rd year vs. 4th year	 <0.0001*
	 MU: 3rd year vs. 4th year	 0.0018*
	 WV: 3rd year vs. 4th year	 0.0005*
	 Overall: 3rd year vs. 4th year	 <0.0001*
	 School: IU vs. MU	 <0.0001*
	 School: IU vs. WV	 <0.0001*
	 School: MU vs. WV	 0.1246

Treatment	 IU: 3rd year vs. 4th year	 0.3609
	 MU: 3rd year vs. 4th year	 0.3142
	 WV: 3rd year vs. 4th year	 0.6365
	 Overall: 3rd year vs. 4th year	 0.0029*
	 School: IU vs. MU	 <0.0001*
	 School: IU vs. WV	 <0.0001*
	 School: MU vs. WV	 <0.0001*

IU=Indiana University; MU=Marquette University; WV=West Virginia University 
*Statistically significant at <0.05
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for determining the most appropriate treatment plan 
for the patient. An accurate diagnosis is also impor-
tant for communication among clinicians, between 
clinicians and patients, and between clinicians and 
insurance companies. 

Learning how to interpret clinical data and to 
formulate a diagnosis and treatment plan are essen-
tial skills that clinicians develop during their train-
ing in dental schools. While schools use the same 
AAP Classification System, several reports have 
documented agreement inconsistencies and high 
variability in clinical decision making among dental 
faculty members.12-16 Lanning et al.17 found variation 
between preventive and periodontal faculty members 
and among periodontal graduate students in inter-
preting clinical findings, periodontal diagnoses, and 
treatment planning. When faculty members are not 
consistent with the clinical decision making process, 

Discussion
No previous studies have investigated the cali-

bration of periodontal diagnosis and treatment plan-
ning among dental students at three dental schools. 
All the schools in our study (IUSD, MUSoD, and 
WVUSD) used the same classification system, so it 
was assumed that there would be a level of agree-
ment between the schools. Diagnosis is paramount 
because it is intended to be a summary statement that 
represents a thoughtful analysis of all gathered in-
formation. While Armitage and Cullinan11 suggested 
that practitioners should not argue over a diagnosis 
if the proposed treatment will be the same regardless 
of what the condition is labeled, there are reasons 
why practitioners should come to a consensus on a 
diagnosis. It is the diagnosis that serves as the basis 

Table 4. ANOVA effect of school, class year, prior experience, class rank, and GPA on correct response

	 Effect	 Num DF	 Den DF	 F Value	 p-value

Diagnosis	 School	 2	 1189	 1.35	 0.2594
	 Status	 1	 1189	 0.07	 0.7933
	 Prior experience	 2	 1189	 1.08	 0.3383
	 Class rank	 1	 1189	 1.12	 0.2897
	 GPA	 1	 1189	 1.99	 0.1589

Treatment	 School	 2	 1189	 5.67	 0.0035
	 Status	 1	 1189	 0.13	 0.7143
	 Prior experience	 2	 1189	 0.25	 0.7826
	 Class rank	 1	 1189	 0.44	 0.5062
	 GPA	 1	 1189	 0.82	 0.3664

Table 5. Odds ratios by type

	 Comparison	 Estimate	 Lower Limit	 Upper Limit

Diagnosis	 School: IU & WV n.s.	 1.362	 0.892	 2.079
	 School: MU & WV n.s.	 1.021	 0.742	 1.404
	 School: IU & MU n.s.	 1.334	 0.929	 1.915
	 Status: 3rd yr & 4th yr n.s.	 1.041	 0.769	 1.409
	 Prior experience: DentAsst & None n.s.	 1.130	 0.747	 1.711
	 Prior experience: DentHyg & None n.s.	 1.696	 0.807	 3.564
	 Prior experience: DentAsst & DentHyg n.s.	 0.667	 0.293	 1.516

Treatment	 School: IU & WV n.s.	 1.406	 0.875	 2.259
	 School: MU > WV	 1.887	 1.299	 2.741
	 School: IU & MU n.s.	 0.745	 0.491	 1.131
	 Status: 3rd yr & 4th yr n.s.	 0.938	 0.664	 1.325
	 Prior experience: DentAsst & None n.s.	 1.092	 0.681	 1.749
	 Prior experience: DentHyg & None n.s.	 1.288	 0.582	 2.854
	 Prior experience: DentAsst & DentHyg n.s.	 0.847	 0.348	 2.065

IU=Indiana University; MU=Marquette University; WV=West Virginia University; n.s.=non-significant
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the only school out of the three examined in this study 
to hold calibration meetings for periodontal faculty. 
These training sessions may have accounted for the 
overall better calibration of IUSD students. These 
possible reasons for variation among schools may 
be considered limitations of the study.

For all three schools, there was more agree-
ment about treatment plans than diagnoses. John et 
al.10 also found that agreement among fourth-year 
students was better than agreement among third-year 
students for both diagnoses and treatment plans. 
Similar to their findings, we found that third-year stu-
dents had lower agreement than fourth-year students 
at IUSD and WVUSD, whereas third-year students 
at MUSoD had higher agreement than fourth-year 
students (0.36 vs. 0.32, respectively). We would 
typically expect third-year students to have a lower 
agreement than fourth-year students due to the third-
year class’s lack of clinical experience in treating 
periodontal patients in a clinical setting. The differ-
ence seen at MUSoD may have been due to a change 
in the curriculum that affected the third-year but not 
the fourth-year students. At MUSoD, a refresher 
course (three lectures) for the case-based exam for 
the third-year students was held in close proximity to 
this study. Prior to this change, most of the didactic 
periodontal lectures were front-loaded in the cur-
riculum in the first two years. These results for the 
third-year students at MUSoD illustrate that changing 
a few aspects of the curriculum can be advantageous 
and should serve as a guide to further improvement 
in calibration of periodontal diagnosis and treatment 
planning. Another consideration is that at IUSD all 
didactic and clinical teaching is done by periodontists 
and residents, while at MUSoD didactic teaching is 
done by periodontists and clinical teaching is done by 
periodontists and dental hygienists. At WVUSD, the 
didactic teaching and third-year clinical teaching are 
done by periodontists, while the fourth-year clinical 
teaching is done by general practice faculty members. 
Whether these differences had an impact on the study 
results is speculative at this point, but may be seen as 
another possible limitation in interpreting our results.

In this study, we also looked at whether or not 
students were selecting the correct diagnosis and 
treatment plan for each of the eleven cases. The 
consensus choice for diagnosis and treatment plan 
corresponding to each case was arrived at by the 
principal investigator and co-investigators at each 
school. These investigators, who are board-certified 
periodontists, arrived at the consensus agreement 
following a face-to-face review of each case. These 

it results in confusion for the student and perhaps 
delayed acquisition of appropriate clinical skills. 
Consequences of these variations in clinical decisions 
include under- or overestimation of a disease, result-
ing in an inappropriate basis for selecting the most 
suitable treatment. It is accordingly very important 
that faculty members responsible for guiding students 
through a clinical exam and then assessment of the 
information gathered are well calibrated. Calibration 
is a process designed to demonstrate that standard-
ization has been achieved.18 From the standpoint of 
dental education, faculty calibration is an important 
process that enhances the pedagogical foundation 
supporting students’ learning abilities and acquisition 
of competence. Although there is sparse research 
investigating calibration among dental students in 
the context of periodontal diagnosis and treatment 
planning, some studies17-19 have found that consider-
able controversy exists in the diagnosis and treatment 
planning of periodontal disease.

John et al.10 compared the calibration of pred-
octoral periodontal faculty members as well as of 
third- and fourth-year dental students at IUSD using 
web-based clinical periodontal case presentations. 
Those researchers found that agreement for diagnosis 
and treatment planning was overall low for dental 
students and periodontal faculty members, but that 
calibration among fourth-year students was better 
than for third-year students. 

Calibration has been a key point of interest at 
IUSD especially in the Department of Periodontics. 
Monthly consensus training meetings are held for 
all periodontal faculty members with the goal of 
maintaining consistency while educating predoctoral 
students. In John et al.,10 responses for diagnoses 
and treatment planning of periodontal cases were 
compared between dental students and periodontal 
faculty members. That study found agreement to 
be relatively low (0.35-0.54), which is very similar 
to what we found in our study between classes and 
schools, with all kappa coefficients ranging between 
0.32 and 0.51. It is relevant to note that overall agree-
ment was highest for IUSD for both diagnosis and 
treatment plan (0.42, 0.46, respectively), followed 
by MUSoD (0.34, 0.41) and then WVUSD (0.33, 
0.37). Equally important to point out is that the cases 
used were from the IUSD case files. Although none 
of these cases were presented in regular lectures for 
the dental students in our study, some of them may 
have been used for clinical rounds, meaning that we 
cannot rule out the possibility of some degree of case 
familiarity for some cases. Also, IUSD is currently 
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year students correctly identified. The majority of 
students chose periodontitis as a manifestation of 
a systemic disease for the diagnosis of this case. 
According to the AAP Classification System, if an 
individual has a systemic disease that can profoundly 
modify the initiation and clinical course of periodon-
tal infections, it should be included in this category. 
Examples include genetic disorders involving neu-
trophil dysfunction, immunosuppressed individuals, 
and viral infections. According to the current clas-
sification system, however, diabetes mellitus is not 
listed under this category. This can be considered one 
of the limitations of the current classification system.

We also looked at each student’s class rank 
and GPA to determine if academic standing would 
enhance the ability to choose the correct diagnosis 
and treatment plan. There were only two cases (1 
and 5) for which there was a significant relationship 
between GPA and class rank and correct treatment 
response. Case 1 was a generalized moderate chronic 
periodontitis case with the correct treatment choice of 
scaling and root planing. Case 5 was a gingivitis case 
with the correct treatment response of prophylaxis. 
In both cases, however, the majority of students se-
lected the correct treatment choice. If class rank and 
GPA significantly affected the correct diagnosis of 
case 10 (discussed above) or for treatment of cases 
3 or 6, it would appear to be more significant due to 
the fact that the majority of students did not select 
the correct choice for these cases. It appears safe to 
say that, in general, academic standing did not affect 
performance. This definitely rules out the generally 
accepted concept that higher achieving students are 
more likely to answer the questions correctly. On the 
contrary, it demonstrates that a deeper question is at 
hand. Is there so much ambiguity associated with the 
diagnosis of periodontal disease that even the smart-
est students cannot determine a proper diagnosis? Or 
is it that the delivery of information is inconsistent?  

Perhaps the answer is neither. Periodontitis is 
a multifaceted disease that affects different patients 
in different ways depending on systemic health, life-
style, and genetics. It is not possible to standardize all 
periodontal cases. In our study, we found that even 
when diagnosis was incorrect, the proper treatment 
was selected the majority of the time. Also, there 
was more agreement between students and schools 
on treatment than on diagnosis. This idea cannot ap-
ply to all cases, however, because a lack of proper 
diagnosis, as discussed in case 3, can affect treatment 
success when dealing with different disease entities 
that at first glance may appear to be identical. 

selections were made prior to initiation of the study. 
If we look at the percentage of correct responses of 
third- and fourth-year students at all three schools 
(Table 2), it is apparent that the percentage of correct 
responses was in general much lower for diagnosis 
than for treatment plan. The same trend was observed 
in responses for diagnosis between schools for the 
majority of the cases, but was only found in three 
cases (7, 10, and 11) for treatment plan. Addition-
ally, the majority of treatment choices were correct. 

The careful clinical exercise using vignettes 
required considerable time for the students to go 
through the information. It is unclear what impact 
this lengthy effort may have had on the results and 
whether shorter exercises, broken down into smaller 
segments, may have led to different results. This 
is a methodological consideration that may have 
had some impact on study results, not amenable to 
quantification at present time. Future research will 
address these matters.

The case vignettes used in this study had a wide 
variety of clinical presentations. There were cases 
of gingivitis, localized aggressive periodontitis, and 
generalized aggressive periodontitis, in addition to 
various severities of chronic periodontitis. Case 3 was 
a generalized aggressive periodontitis case with the 
treatment modality of a combination of scaling and 
root planing with systemic antimicrobials. Although 
about half of the students chose the correct diagnosis 
(49% for the third years, 56% for the fourth years), 
it appeared that they were split between that and 
generalized severe chronic periodontitis (30% for the 
third years, 30% for the fourth years). It is encourag-
ing to note that the students correctly identified that 
both cases were a form of periodontitis because of 
the presence of bone loss. For a chronic periodonti-
tis patient, the treatment is usually scaling and root 
planing alone. However, in the case of aggressive 
periodontitis, there is also a need for antimicrobials, 
preferably systemic antimicrobials according to the 
AAP position paper on this topic.20 The difference 
of adding an antimicrobial to the treatment plan for 
an aggressive case may seem like a small task, but if 
the clinician is unaware of the difference in etiology 
and pathogenesis between the two disease entities, 
the treatment and management are less likely to be 
successful. 

Another area worthy of discussion is case 10. 
This case presented a patient with uncontrolled Type 
2 diabetes, and the correct periodontal diagnosis was 
generalized moderate chronic periodontitis—which 
only 10% of third-year students and 9% of fourth-
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This study did shed some light on areas of 
weakness that call for improvement. This is espe-
cially true when it comes to the importance of un-
derstanding the differences in clinical presentation 
including rates of progression between aggressive 
periodontitis20 versus severe chronic periodontitis and 
subsequent treatment options. Going forward, efforts 
should be made to include more case-based teaching 
in order to simulate how students will be working 
through cases after they graduate and are practicing 
without the guidance of experienced faculty. Rather 
than having rigid diagnosis categories as the focal 
point, students should focus on etiology and clinical 
disease presentation and consider the best way to treat 
their individual patients based on all information in 
a given case. 

Conclusion
In our study, we set out to determine if third- 

and fourth-year dental students at three dental schools 
were calibrated in terms of periodontal diagnosis and 
treatment planning. We expected some variability and 
found that agreement between schools and students 
was relatively low. We also looked at the number 
of correct responses for each case. Interestingly, 
students from all schools had higher percentages 
of correct responses for treatment choice than for 
diagnosis. Class rank and GPA did not play a sig-
nificant role overall in selecting the proper diagnosis 
or treatment plan. This study highlighted some areas 
of weakness that can now be emphasized in future 
periodontal courses and lectures for a better under-
standing of periodontal diagnosis and treatment plan-
ning. Implementing a consensus training program for 
faculty and making adjustments to the curriculum to 
provide case-based learning situations closer to the 
time of clinical training may enhance understanding 
and agreement on diagnosis and treatment planning 
for dental students.
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