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ABSTRACT Many authors have reported attempts to develop reliable clinical evaluation systems. On reviewing the literature,
there is lack of data concerning evaluation and grading of clinical procedures for construction of removable prostheses. This
study was conducted to compare intra-and inter-examiners variability in two evaluation methods: glance and grade (global),
and check list criteria (analytical) for evaluating final impression making for completely edentulous patients.   Three faculty
staff members with more than ten years of clinical and teaching experience evaluated final impression made by thirty dental
students in removable prosthodontics clinical sessions. Final maxillary and mandibular impressions were graded blindly by
each evaluators (A, B, and C) three times, the values were statistically analyzed using Wilcoxon signed rank test and Friedman
test setting value of significance at 5 percent. The study revealed that, among the examiners, the intra-examiner variability was
statistically significant in most situations for global method. Moreover, there was a statistically significant difference among
the three evaluators for half of the evaluation using the same method of grading. Using the analytical method caused an
improvement in variability. Analytical method for evaluating final impression making is highly recommended as it is an effective
method which satisfies practicality, equality and time management.
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INTRODUCTION

Reliability in clinical evaluation presents se-
rious problems to faculty who must render such
judgments, and any lack of evaluation consis-
tency can also be a source of confusion and stress
for dental students (Sharaf et al. 2007).

In 1997 a researcher concluded that subjec-
tivity associated with clinical evaluation of stu-
dents performance remains a source of disap-
pointment for both dental students and clinical
instructors (Meyers 1997). If consistent and re-
liable evaluation is absent in the clinical set-
ting, students become confused regarding the
standard of performance expected (Haj and Feil
2006). Moreover, progress toward competency
can be delayed. In addition, the ability and mo-
tivation to self-evaluation, a skill necessary for
lifelong learning may disappear when the stu-
dent is confronted with contradictory feedback
from faculty. Calibration in clinical evaluation

can also be a source of frustration for faculty,
especially who strive to teach effectively and
grade reliability (Jacks et al. 2008). Studies as-
sessing inter-rater agreement among medical
and dental faculty have yielded poor results.
Lilley and colleagues as well as Fuller found
not only significant disagreement between ex-
aminers, but also broad intra-examiner varia-
tion when the same rater evaluated the same
operative procedure on a second time (Lilley et
al.1968; Fuller 1972).

Sharaf and his colleagues recently have con-
centrated on the development of making sys-
tems centered on specific criteria and check lists
as an alternative to the glance and grade method,
in order to improve rater performance, but the
results have been equivocal (Sharaf et al. 2007).
Several researchers found that development of
an analytical approach using detailed checklists
enhanced examiner reliability (Goepferd and
Kerber 1980; Dhuru et al. 1978). However, other
investigators reported no difference between
glance and grade and checklists of assessment
(Vann et al. 1983).

Problems with examiner consistency may
lead students to recognize that evaluation meth-
ods are somewhat uninformed. This concept can
determine the learning process and produce a
negative effect on undergraduate confidence and
performance. A method of assessment of both
objectivity and reliability is essential (Sharaf et
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al. 2007).  Therefore to endorse an effective sys-
tem of learning and to reduce friction between
students and faculty over the issue of grading,
an objective, reliable and practical methods
needs to be used.

Objectives

Literature review revealed a lack of data con-
cerning evaluation and grading of preclinical
and clinical procedures for construction of re-
movable prostheses. This preliminary study was
done to compare intra-and inter-examiners vari-
ability by two evaluation methods: glance and
grade (global), checklist and criteria (analyti-
cal) for final impressions of completely edentu-
lous patients. Also, to determine an effective
method which satisfy practicality, reliability and
time management.

MATERIALS AND METHODS

After statistical consultation, it was found
that a sample size of thirty final impressions is
sufficient to conduct the study. Thirty final im-
pressions for completely edentulous patients
made by thirty dental students in clinical re-
movable prosthodontics sessions evaluated.
Three specialists evaluated the impressions sepa-
rately, and each procedure was given a score on
a 1 to 10 scale. The three evaluators were fac-
ulty members with both master’s degrees and
Ph.Ds. in removable prosthodontics and have
been practicing and teaching removable pros-
thodontics for more than ten years.

After an ethical approval granted by Faculty
of Dentistry ethical Committee, thirty com-
pletely edentulous patients were selected from
out-patients clinic, removable prosthodontics
division, Faculty of Dentistry, King Abdulaziz
University, Jeddah, Saudi Arabia. They were
selected under the following criteria: No previ-
ous complete denture experience, normal and
healthy oral mucosa and normally formed ridge.
After the patient’s consent had obtained, the
following procedures were performed by sixth
year dental students”

Preliminary impressions of both edentulous
jaws were made using irreversible hydrocolloid
(normal set) in perforated stock trays (Jeltrate,
Dentsply Ltd, UK)

On study casts, custom trays ( Kemdent, UK)
with spacer were fabricated. Custom trays were

evaluated intra-orally and over-extended borders
were reduced.

Border molding was done using low fusing
compound (KEMCO Green Tracing Sticks,
Kemdent Works, UK) and excess material was
removed.

Definitive impressions for both upper and
lower arches were made using polyvinyl sili-
coxane impression material (Aquasil Ultra,
Dentsply/Caulk, USA)

The impressions were collected after each
session and were given a number code.

Upper and lower impressions for each case
were graded blindly by each of the three inves-
tigators (A, B, and C) three times.

For the first evaluation, each author graded
impressions with the ten-point scale using
glance and grade variability.

After completion of the first two evaluations,
certain criteria were established (Fig.1) for
evaluating and grading of maxillary and man-
dibular impressions.

Using the criteria and checklist, the third
evaluation was performed blindly and graded
using the same ten-point scale.

Statistical Analysis

The values were tabulated, and statistical
analysis was performed using SPSS package
version 16.0 to test the intra-and inter-exam-
iner variability among the three examiners. Sta-
tistical analysis was done using Wilcoxon signed
rank test and Friedman test setting value of sig-
nificance at 5 percent. Z value was the calcu-
lated statistic that was compared with the tabu-
lated Zx, and the P value was used to indicate
statistical significance.

RESULTS

Table 1 revealed that for almost half of the
measurement there is a significant difference
among the evaluators except for mandibular
impression for evaluator A (p= 0.897), Maxil-
lary impression for evaluator B (P=0.984) and
mandibular impression for evaluator C (p=
0.246).

Table 2 revealed a statistically significant
differences between maxillary and mandibular
impression for the two attempts of grading us-
ing the global method for all the evaluators ex-
cept for evaluator B in the second Glance and
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Fig. 1. Illustrative presentation of analytical method with grade of each part and landmark
Check list criteria:

  Presence of surface details   Rounded   Even thickness of impression material
  Impression is supported by tray.   No voids   No pressure area(s).

Table 1: Intra-examiner variability using glance and
grade method of evaluation and grading of scale from 1
to 10
Examiner Arch Global 1st vs. 2nd reading

Z P
A Maxillary 2.13 0.033*

Mandibular 0.13 0.897
B Maxillary 0.02 0.984

Mandibular 1.89 0.042*

C Maxillary 2.29 0.022*

Mandibular 1.16 0.246
Z = Wilcoxon Signed Ranks Test
* P < 0.05 (Significant).

Table 2: Intra-examiner variability (Maxillary versus mandibular) for Glance and grades method of evaluation and
grading in scale of 1 to 10
Method Examiner Side Percentiles Maxillary vs Mandibular

25th 50th 75th Z P
Global (1stReading) A Maxillary 6.9 7.5 8.0 2.39 0.017*

Mandibular 6.4 7.0 7.5
B Maxillary 7.9 8.0 8.5 2.07 0.039*

Mandibular 7.0 8.0 8.5
C Maxillary 7.4 8.0 8.0 2.20 0.028*

Mandibular 6.5 7.5 8.0
Global(2nd Reading) A Maxillary 7.0 7.5 8.5 2.82 0.005*

Mandibular 6.0 7.0 8.0
B Maxillary 7.0 8.5 9.0 1.21 0.227

Mandibular 7.0 8.0 8.5
C Maxillary 7.5 8.3 8.5 2.85 0.004*

Mandibular 7.0 7.5 8.0
Average of Two Readings A Maxillary 7.0 7.5 8.3 2.86 0.004*

   of Global Method Mandibular 6.2 7.3 7.6
B Maxillary 7.5 8.3 8.8 1.74 0.082

Mandibular 7.2 7.9 8.3
C Maxillary 7.8 8.0 8.3 2.94 0.003*

Mandibular 6.8 7.5 8.0

Grade attempt (P=0.227) as well as when the
average of the two reading were calculated for
evaluator B (P=0.082).

Intra-examiner variability for maxillary ver-
sus mandibular impression evaluation using the
analytical method is shown in Table 3. There
was a significant difference between the evalu-
ations grades for the maxillary from the man-
dibular, higher grades were given to the maxil-
lary arch impression from all the evaluators.
While inter examiner variability was tested us-
ing the Friedman test (Stricker 2008) followed
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Table 3: Intra-examiner variability (Maxillary versus mandibular) for analytical method

Method Examiner Side Percentiles Maxillary vs Mandibular

25th 50th 75th Z P

Analytical A Maxillary 7.0 7.5 8.5 2.95 0.003*

Mandibular 4.5 6.0 8.0
B Maxillary 6.0 7.0 7.6 3.46 0.001*

Mandibular 4.0 5.8 7.0
C Maxillary 6.4 7.0 7.5 3.33 0.001*

Mandibular 5.0 6.0 7.0

Z = Wilcoxon Signed Ranks Test *P < 0.05 (Significant)

Table 4: Inter-examiner variability comparing glance and
grade method to analytical method

Maxillary Mandibular
χ2 P χ2 P

Global 12.58 0.002* 19.02 0.000*

Analytical 5.02 0.160 4.02 0.134
χ2 = Friedman Test     * P < 0.05 (Significant)

Fig. 2. Comparison between the evaluation by glance and grade (Global) method of for each evaluators in the first and
second attempt

by (Conover 1999). Then, post-hoc test for pair
wise was used for comparisons between the
means of the ranks. All tests were two-sided and
the 0.05 level was used to indicate statistical
significance.

Inter-examiner variability has been shown in
Table  4. For the global method, examiners were
inconsistent in their measurements for both
maxillary and mandibular arches (Friedman X2

= 12.58 and 19.02 respectively, P < 0.01).
Using the analytical method, examiners were

consistent on the maxillary and on the mandibu-
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lar impression’s evaluation and grading from 1
to 10.

Figure 2 illustrates that there was always
higher reading on the maxillary than the man-
dibular impression and these differences be-
tween the two arches were more prominent with
the analytical method Figure 3. The later method
showed lower median and higher inter-quartile
range than the global one.

DISCUSSION

The results from this study support the no-
tion of inconsistency among evaluators and/or
examiners in evaluating the clinical perfor-
mance in impression making for undergradu-
ate dental students. There was a significant in-
ter-examiner variability by using the most com-
mon method of evaluation which is evaluation

by glance and grade (Global), this  was support
the finding of several researchers ((Lilley et al.
1968; Fuller 1972; Salvendy et al. 1973; and
Jenkins et al. 1998).

In an effort to reduce variability among ex-
aminers, Geopferd and Kerber (1980) used ana-
lytical system for evaluation using specific cri-
teria. They reported that the technique was su-
perior to the glance and grade method in reduc-
ing the variability among examiners. The re-
searchers’ results agreed with their finding as
seen in Table 4. It was found that global read-
ing higher than analytical readings for all ex-
aminers and on both maxillary and mandibular
impressions with a lot of variation and outliers
as shown in Figure 1. Moreover, our results did
not agree with the work of  Vann et al. (1983)
who reported that no method resulted in more
reliability between examiners.
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In many teaching dental schools and due to
practicle circumstances, the glance and grade
method is still applied. It is important to de-
velop a practicle reproducible, easily applicable
and fair method to accurately measure the im-
pression making procedure as this step has a
major impact on the following stages of den-
ture making. It is anticipated that by using ana-
lytical method, it might help the student to learn
what are the landmarks that should be recoreded
and what they have to look for before submit-
ting their impression and call for supervisor’s
approval. The authors thought that this diagram
is easier to use and to remember than a written
checklist. However, the analytical method  needs
staff training and as suggested by Jenkins et al.
(1998). It is found in our results that the maxil-
lary impressions always have a higher grades
in both methods of evaluation in contrast to the
mandibular one, it may be due to the ease of
recording the anatomical land mark in the max-
illary arch than those in the mandibular.

CONCLUSION

Among the three examiners, the level of in-
tra-examiner variability was statistically signifi-
cant for most the evaluation of final impression
making clinical procedure for Glance and grades
method of evaluation and grading in scale of 1
to 10. Moreover, there was a statistically sig-
nificant difference among the three evaluators
for half of the evaluation using the same method
of grading. Using the analytical method caused
improvement in variability. These finding indi-
cate that the problem in inconsistency of evalu-
ating undergraduate dental students for final
impression making for completely edentulous
patients in removable prosthodontics exists.

RECOMMENDATIONS

Finding another method like the analytical
explained in this paper is highly needed as it
showed that it is an effective methods that sat-
isfy the practicality, and equality. Moreover, The
examiners consistency is crucial in teaching and
learning process of the students. Therefore, new

evaluation methods and techniques of standard-
ised assessment need to be implemented to pro-
mote efficient system of learning and evalua-
tion. Finally, using the criteria established may
be useful to encourage a greater understanding
of the anatomical landmarks and impression
recording skills.
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