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Assessment of Clinical Productivity

INTRODUCTION

Assessment of interns standard of care requires
careful monitoring of their clinical performance and
productivity. This is done as an integral part of dental
education at King Saud University, College of Den-
tistry (KSU-CD), where the freshly graduate is re-
quired to undertake a twelve-month period as an intern
before being fully registered as a licensed dentist. This
Intern Training Program (ITP) integrates both qualita-
tive and quantitative aspects and uses criterion-based
assessment. Detailed analysis and real-time reporting
mechanisms provide both students and staff with effec-
tive data to enhance the learning process.

The ITP expects the interns to participate in
quarterly 3-month rotations. One rotation involves
maxillofacial surgery training in one of the recognized
hospitals while the remaining 3 rotations involve pri-
mary and comprehensive patient care. While compre-
hensive care sessions put emphasis on proper treat-
ment planning and finishing cases, the scope of primary

care sessions is mainly to treat the chief complaint of
walk-in patients. The latter includes extraction, simple
restorations, endodontic treatment of single rooted
teeth, immediate dentures, prostheses repair, and
referral to specialists and undergraduate students.1

Productivity is used to define the activity of a
dental practitioner and the quality of care provided.2

Productivity is a relative term and relies on many
factors such as the working environment, incentives,
type of education, gender, age, materials, number of
assistants, and time consumption3. Indicators of clini-
cal productivity must always be developed to evaluate
current performance4 and records of productivity are
essential to evaluate clinical outcome, identify short-
comings, and ultimately monitor trends.3

The aim of this study was to assess the clinical
productivity of dental interns at KSU-CD. The null
hypothesis was that all interns comply with the re-
quirements and that there are no differences based on
gender. The level of significance was set at α=0.05.
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MATERIALS AND METHODS

The sample comprised interns actively undergoing
the ITP at KSU-CD in the period from the 16th of
January to the 2nd of July 2004. That period included
two of the four rotations of the ITP that divided interns
into 4 groups distributed in 4 rotations of 3 month each.
At that period of the study The third and fourth group,
were performing  primary and   comprehensive care.
Interns who were doing oral and maxillo-facial surgical
training and interns who were practicing only one
dental discipline were not included in this study.

Daily procedures performed by the interns were
recorded by their dental assistants. The data were
saved in the College’s main computer at the Registra-
tion, Appointment & Records Division (RARD) using
Excel (Microsoft Corp., Redmond, WA). Records in-
cluded data such as the total number of patients
encountered, number of treatment sessions, and the
number of different dental procedures performed by
each intern. These records were calculated monthly for
both primary and comprehensive care clinical sessions.
The data of the two clinical sessions were analyzed
separately because their scope of treatment was not
similar. Statistical analyses were done using the Statis-
tical Package for the Social Science (SPSS Inc, Chicago,
IL), version 12.

RESULTS

The total number of male interns in the 3rd and 4th
rotations was 27 and 24 whereas the female interns
were 10 and 9 respectively. The total sample comprised
of 70 interns in both rotations, 51 of them were male
and 19 were female interns. (Fig.1) The total number
of patient was 5855 in about 288 sessions during the six-
month period of the 3rd and 4th rotations. The mean
number of visits per intern was 83.64 visits in one
rotation.

Comprehensive Care Sessions

The interns had 3 weekly clinical sessions  for
comprehensive patient care.  The morning compre-
hensive patient care clinical session lasted 4 hours
while the afternoon session lasted 2 hours and 45
minutes. The mean morning clinical session for each
intern was 13.42 sessions, whereas it was 20.68 ses-
sions for the afternoon. The total number of clinical

hours for every intern was 115.72 hours per rotation.
Out of these 115.72 hours, only 72.2% were occupied by
patients. The mean and standard deviation of the most
common procedures performed in the comprehensive
patient care sessions per rotation are reported in
Table 1.

Primary Care Sessions

The interns had six weekly clinical sessions for pri-
mary care patients. The total number of patients seen
by all interns in primary care sessions during the six-
month period was 14697 patients. The mean number of
patients treated by each intern was 210 patients, 18%
of them were examined without actual treatment (the
patients were referred to specialists, student courses
or no treatment was indicated). The mean number of
pulp extirpations and extractions was 47.52 and 37.24
respectively. Out of all pulp extirpations (3327 cases)
only 10% received complete endodontic treatment. The
mean time given for each primary care patient was
about 59 minutes and 27 seconds whereas the allotted
time was 45 minutes at maximum. The comparison
between the most common procedures performed by
male and female interns in primary care clinical ses-
sions is represented in Table 2.

Comparison between male and female interns

The mean number of patients received in primary
care sessions was 186.5 (males) and 273 (females)
respectively Fig. 1. The difference is statistically sig-

Fig. 1. Primary care patients’ distribution between
male and female interns in the two training
periods. There was a significant difference
between interns with regards to the number of
patients processed
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nificant. On the average, female interns spent nearly
48 minutes and 19 seconds with each patient while the
male interns spent nearly 63 minutes. Examination
and diagnosis visits were significantly higher among
female interns (58.49 vs. 30.93). Temporary fillings
were higher also among female interns (42.67 vs.
16.24). Female interns performed endodontic treat-
ments at a much higher rate than male interns (72.89
vs. 38.09). In comprehensive patient care sessions,
female interns completed the treatment of 0.32 pa-

tients on the average per rotation while male interns
completed 0.65 patients. The percentage of actual
clinical time was 69.88% and 80.14% for male and
female interns respectively. Fixed prosthodontic cases
were done at a similar rate however; Removable
Partial Dentures (RPDs) were done at a higher rate
according to female intern’s records (2.46 vs. 1.4 for
males). Female interns did endodontic cleaning and
shaping more frequently than male interns. However,
root canal fillings were higher among male interns.

TABLE 1: MEAN AND STANDARD DEVIATION OF CLINICAL PROCEDURES PERFORMED
BY MALE AND FEMALE INTERNS IN THE CPC SESSIONS PER ROTATION. P-VALUE

WAS CALCULATED FOR THE CORRELATION BETWEEN MALE AND FEMALE INTERNS.*
INDICATES A SIGNIFICANT DIFFERENCE

General Male Female

Clinical Procedure Mean SD Mean SD Mean SD P-value

Examination 7.69 5.27 6.97 4.78 9.61 6.13 0.620

Temporary fillings 5.45 5.50 3.92 3.55 9.58 7.50 0.005*

Amalgam class I 7.96 8.40 6.34 6.82 12.3 10.66 0.033*

Amalgam class II 5.47 4.35 4.82 4.41 7.21 3.76 0.040*

Amalgam build-up 3.45 6.02 3.07 6.88 4.46 2.42 0.396

Composite I, III, V 20.55 16.12 22.11 17.76 16.31 9.75 0.187

Composite II, IV 4.09 12.86 4.98 14.97 1.70 1.73 0.346

Composite build-up 2.63 3.24 3.04 3.59 1.53 1.65 0.019

Fixed prosthodontics 1.73 2.42 1.73 2.29 1.74 2.80 0.986

Endo. anterior 1.98 2.81 2.11 3.04 1.61 2.10 0.515

Endo. posterior 1.64 2.17 1.33 2.19 2.47 1.94 0.049*

Extraction 3.11 2.66 2.71 2.58 421 2.60 0.034*

Surgical extraction 0.48 1.04 0.62 1.16 0.11 0.46 0.010*

RPD 1.69 2.60 1.40 2.29 2.46 323 0.131

Complete dentures 0.29 1.18 0.29 127 0.26 0.93 0.923

Periodontal scaling 2.06 2.95 2.02 2.38 2.18 420 0.880

SSC 0.42 0.95 0.50 0.95 021 0.92 0263

Extraction primary 2.94 3.12 3.45 3.17 1.58 2.57 0.024*

Pulpotomy 1.17 1.90 129 1.99 0.82 1.65 0.363

Space maintainer 0.41 0.79 0.44 0.75 0.35 0.91 0.685

Finished cases 0.56 0.97 0.65 1.05 0.32 0.64 0.118

* There is a Significant Difference between Male and Female Interns.
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DISCUSSION

One of the objectives of the ITP is to build compe-
tency and improve time management of newly gradu-
ate interns.1 Competency in the dental situation has
been defined as the “behavior expected of beginning
independent practitioner”.5 This behavior incorporates
understanding, problem-solving skills, psychomotor
skill performance, and personal qualities such as inter-
personal and professional value.5,6 Adequate perfor-
mance at this level requires some degree of speed, and
accuracy consistent with patient well-being.6 In order
to evaluate the current performance and identify the
shortcomings, the purpose of this study was to assess
the clinical productivity of interns at KSU-CD. The
findings of this study revealed that patient distribution
among male and female interns was unequal. Within
the limitation of this study the null hypothesis has to
be rejected.

It should be noted however that the regulations of
KSU-CD require that female patients below 40 year-old
be treated by female interns only. This could represent
a bias that could explain the distribution offset in the
results as if more female then male patients were

TABLE 2: MEAN AND STANDARD DEVIATION OF CLINICAL PROCEDURES PERFORMED
BY MALE AND FEMALE INTERNS IN THE PRIMARY CARE SESSIONS PER ROTATION.

P-VALUE WAS CALCULATED FOR THE CORRELATION BETWEEN
MALE AND FEMALE INTERNS. * INDICATES A SIGNIFICANT DIFFERENCE.

Clinical Procedure General SD Male SD Female SD P-value

Examination 38.41 26.24 30.93 12.01 58.49 40.67 <0.01*
Temporary Fillings 23.41 18.78 16.24 9.59 42.67 23.64 <0.01*
Amalgam Class I 13.38 11.58 10.78 10.24 20.35 12.36 0.002*
Amalgam Class II 11.49 8.28 9.51 7.07 16.81 9.12 0.001*
Amalgam Build-up 3.72 3.88 2.71 2.28 6.46 5.71 0.011*
Composite I, III, V 33.47 14.05 34.86 14.45 29.72 12.50 0.175
Composite II, IV 7.60 7.12 8.31 7.22 5.70 6.67 0.175
Composite Build-up 5.69 3.97 6.16 3.97 4.44 3.78 0.108
Extraction 37.24 15.39 35.88 14.60 40.89 17.22 0.228
Surgical Extraction 1.49 1.54 1.75 1.60 0.81 1.17 0.023*
Recementation 2.44 2.94 1.70 1.70 4.44 4.40 0.016*
Denture Repair 0.53 1.00 0.42 0.85 0.82 1.30 0.016*
Transitional Denture 0.50 0.93 0.53 0.99 0.42 0.77 0.138
Pulp Extirpation 47.52 24.01 38.07 11.48 72.89 30.19 <0.01*.
Obturation Ant., Premolar 3.23 4.22 2.60 2.55 4.93 6.69 0.161
Obturation Molar 1.67 2.21 1.24 1.38 2.81 3.40 0.065

* There is a Significant Difference between Male and Female Interns.

Clinical procedure Suggested
Requirement

Booked patients 30
Amalgam plass I 70
Amalgam plass II 50
Amalgam build-up 25
Composite I, III, V 170
Composite II, IV 40
Composite build-up 30
Fixed prosthodontics 8
Pulp extirpation 170
Endo. anterior, premolar 50
Endo. posterior 20
Extraction 150
Surgical extraction 10
RPD 6
Complete dentures 4
Periodontal therapy 20
SSC 10
Pulpotomy 15
Space maintainer 6

TABLE 3: SUGGESTED NUMERICAL TARGETS TO
BE ACHIEVED BY EACH INTERN DURING THE

NINE-MONTH PERIOD OF TRAINING
(3 ROTATIONS).
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admitted, the results should obviously show higher
female interns productivity. On the other hand, as
more than half the female interns were performing
their maxillo-facial surgery training outside the col-
lege during the 3rd and 4th rotations, this could hide
and even higher female intern productivity as their
work was not accounted for.

The extra time spent by interns during compre-
hensive care sessions (1h20min instead of 1h), and
during primary care sessions (1h instead of 45min)
could indicate that either the time allocated is not
sufficient or that about one third of that time is wasted
instead of being used for treatment. Although this
study could identify the issue, it could not pinpoint the
exact problem. More targeted protocols are needed to
identify the origin of this time discrepancy. Time
management seems to be a major issue in interns
beginning professional life as reported in a recent pilot
survey7.

From another standpoint this study revealed that
the mean number of finished cases (0.56) completed by
male and female in the comprehensive patient care
clinical sessions interns did not correlate with the
mean number of new patients (7.69) who supposedly
underwent a comprehensive treatment plan. A pos-
sible explanation could be that interns are required to
complete only two thirds of their cases before the end
of the program.

The discrepancy between the means for
prosthodontic cases correlates with the low number of
overall finished cases. However, the high standard
deviation observed and the fact that prosthodontic
requirements per rotation were not fulfilled warrant
careful monitoring of this clinical activity.

In the same way and despite the high incidence of
periodontal diseases among the Saudi population8, the
mean number of periodontal treatment rendered was
surprisingly low (two patients per rotation). In this
aspect, a recent publication showed that implementing
an objective structured clinical examination in dental
education appeared to stimulate learning, resulting in
a greater achievement of specific clinical competence
and a greater level of realistic self-assessment9.

In general, it seems that interns tend to perform
extractions, pulpectomy, pulpotomy, amalgam and com-

posite resin restorations more often than any other
dental procedures. Prosthodontic, periodontic and pre-
ventive procedures in particular were scarce. The low
number of finished cases may also indicate that treat-
ment plans were not implemented or might have been
overlooked. Apparently dental interns lean towards
rendering independent one-appointment dental ser-
vices rather than planned sequential treatments with
consecutive appointments.

The 1984 Proceedings of the Third Conference on
Comprehensive Care in Clinical Education defined
comprehensive care as “a system of clinical instruction
and operation which permits students to provide or be
responsible for all aspects of a given patient’s treat-
ment needs in a manner that closely resembles the way
the student will provide care in private practice subse-
quent to graduation”.10 Several schools have imple-
mented unique and innovative programs in compre-
hensive care. Perhaps the boldest development was the
elimination of discipline-driven procedural require-
ments.11,12 A 1998 study reported that when the final
year undergraduate class was divided into two sub-
groups: one with numerical clinical targets and one
without any numerical targets, there was no signifi-
cant difference between the productivity of the two
groups.13 The literature also revealed that there was a
shift toward a preceptor model/group setting where the
students worked very closely with a single “mentor” or
faculty.11,12 The Pennsylvania experiment showed that
students who worked closely with faculty mentors
performed procedures at a level comparable to “a high
competent” generalist.14 Moreover, another study
showed the advantage of pairing student system over
the mentor-student system15. In this study, the major-
ity of students found the pairs system advantageous
over teacher-led situations as it encouraged greater
efficiency, mutual support and help and collaborative
learning.

To this day, the assumption has been that dental
interns will not aggressively pursue clinical training in
different disciplines without externally imposed goals.
Sakellson16 compared aspects of students’ productivity
under a requirement-driven system and comprehen-
sive care system; he concluded that one of the neces-
sary ingredients for comprehensive care is an environ-
ment where students work closely with faculty men-
tors/group teachers with emphasis on faculty develop-
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ment and faculty evaluation tools to improve student
competency and patient care.16 However, since faculty
supervision seems unable to impel interns to achieve
requirements in all disciplines, it is logical to assume
that numerical targets should be considered as an
option. Suggested target values are given in table III.
Furthermore, a major finding of this investigation is
the very low number of completed endodontic treat-
ment in comparison to the high number of pulp extir-
pation performed. This poor correlation warrants im-
mediate attention and solution. The authors recom-
mend: (1) a follow-up system for the pulp extirpation
cases, (2) assignment of group of interns each rotation
responsible for the completion of endodontic treat-
ment, and (3) offering recognition and incentives for
interns who complete high number of root canal treat-
ment.

In conclusion, the performance and productivity of
dental interns should be further assessed and their
requirements revised in general. Furthermore, cor-
rective measures based on preventive approaches
should be suggested in order to improve chair side
performance and treatment outcomes.
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