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A STUDY OF A CIRCULAR DENTAL CLINIC
EMPLOYING ADVANCED PRACTICE METHODS

INTRODUCTIDN

The development of a five-chalr circular dental
clinic to support dental treatment requirements of
military recruits was described {n a previous re-
scarch report.} Preliminary data was presented to
a selected-group.of Naval Dentel Utilcers at a
Workshop on Operator% Desiga and Equipment layout
fn February of 1968.< The purpose of this report
{s to present the-results of clinical testirg and:to
evaluate the newly-established methods of nractice
as sugported by the circular clinic des’gn.

MATERIALS -AND METHODS

For the purposes of comparison, two five-chafir
clinics were constructed and tested. One clinic was
circular in design and was designated as the Experi-
mental Clinic. The other clinfc consisted of con-
ventional dental operating rcoms and scrved as the
Coutrol Clinic for the study.

Control Clinic

The Control Clinic was equipped with the most
modern conventional dental units and chairs that
were available from-the Armed Forces Stock Catalog.
Each operating room was staffed with one dental
officer and one dental assistant., Practice methods
were patterned-after current methods of established

‘practice with the following exceptions:

1. Each dental operating room was equipped with a
dry-heat sterilizer and an autoclave to insure the
proper sterilization of instruments and burs,

2. To provide for a continuous supply of- sterile
instruments, three sets were supplied to each dental
operating room.

3. 1t was required, to support high quality perform-
ance, that the rubber dam be applied routinely for
all operative procedures.

Staffing requirements for the Control-Clinic
consisted of a total of five dental officers and
five dental assistants.

Experimental Clinic

The Experimental Clinic contained non-standard
dental equipment including the protetype dental unit
(Fig. 1). It was staffed with one dental officer
and one chair-side dental assistant for each oper-
ating room. In addition, there were two other dental
assistants assigned; one served as a rotating dental
assistant who delivered supplies and materials to
each operating team, and the other was assigned to
process and sterilize all of the instrument packs
for the Experimental Clinic. The total staffing re-
qui ¥ements for this clinic consisted of five dental

.officers and seven dental assistants.

Auxiliary Personnel

Dental auxiliaries utilized in the study were
Navy enlisted personnel who had successfully com-
pleted the requirements for, and had received, the
rating "Dental Technician." A total of twenty-nine
of these staff personnel, with varying degrees of
experience, were rotated through both clinics. Each
was fully trained to perform all conventional aspects
of dental assisting.

Dental Officer Personnel

Dental officers participating in the study were
recent dental school graduates who had been assigned

to the Naval Trainiag Center, Great Lakes, for duty.
These officers were assigned and rotated through the
Research Clinic by the Director of the Dental Depart-
-ment,  Dental officers and dental auxiliaries were
aseigned and rotated independently of each other,

Patients

Dental patients were Navy recruits assigned to
the Rescarch Clinic on the basis of availability,
and the nced for treatment. There were no other.
selective procedures employed in assigning patients
to a clinic or to an individual operatory. Patient
treatment consisted of-restoring carious surfaces
efther’ with silver amalgam or cement silicate.
Patient treatment was considered to be complete when
all carious lesions were permanently restored, The
rubber dam was employed for all patients in both
clinics and was applied prior to any high-speed
instrumentation. A:sampling of patients was exam-
fned with panorex radiographs to determine the com-
pleteness of treatment. The concept-of complete
treatment for eachrpaclent was employed in an attempt
to dispel the 'one tooth' concept.

Definfition of Terms

Productive time--this was the amount of time thé
dentist actiially spent treating the patient. It
fncluded admln!stering an anesthetic, applying the
rubber dam, preparing cavities, and placing and
finishing the restoration. It-did not include time
consumed seating and dismissing patients, examining
dental records, or cleaning and sterilizing instru-
ments.

Surfaces restored--this was the actual number of
major tooth surfaces included in a restoraticn. For
example, an MOD was recorded as three surfaces an
M0 was recorded as two surfaces, and a class III
silicate was recorded- as one surface.

Recording Data:

In the Control Clinic, the dental assistant
recorded the treatment in the patient's dental record
and the dental officer initialed the record: The
assistant also recorded the time treatment began
and the time treatment was completed. In the Exper-
imental Clinic, dental treatment and the time treat-
ment began and ended were dictated into a microphone
and recorded on a magnetic belt. The {nformation
was then transcribed onto the proper form by research
perscnnel.

Test Periods

Clinical testing extended for six months, begin-
ning in August, 1967, and ending in January, 1968.
Testing perlods were of one week duration each with
an overall total of twenty-three weckly test periods.
A total of twenty-seven dental officers participated
in the tests. Of this nurber, four operated only‘in
the Control Clinic, eight operated only in the Ex-
perimental Clinic, and fifteen dental officers oper-
ated In both clinfcs. No more than ten dental of-
ficers were assigned to the study at any given time,
that is, five in the Control and five in the Exper-
imental Clinic.

Appointment Periods

The length of appointments were varied. In some
instances patients were appointed on an hourly basis,
and in other instances a pool of patients was sup-
plied and each individual operating team would deter-
mine the length of treatment time depending upon the
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operator 8 p—cchSKOnal Judgment. In all cases, the
productlv; tice per patfert was interpretcd as the
length of the appointment.

Data Collected

.At the end of each weckly test period, the fol-
lowing recorded data was tabulated for each dental.
officer:

1. Number of patients seated and treated:
2. Tooth surfaces- restored
3. Productive time in minutes

The following computations were then recerded which
were averages based upon one week's test:

1. Productive Time

Surfaces Restored = Productive Time Per Surface

2. Productive Time

Patlents Seated =.Productive Time Per Patient

3. Productive Time Per Patient

Surfaces Restored
Productive .Time Per Surface f

Per Appointment

.Dental officer performance was expressed in terms of

"productive Time Per Surface.”

Clinical Comparison

The results of the study were based.upon these
comparisons:

1. Total dental officer performance--Control Clinic
versus Experimental Clinic

2, 1Individual dental officer performance--Control
Clinic versus Experimental Clinic

3. Dental-officer performance utilizing varying
lengths of appointments--Control Clinic versus Exper~
imental Clinic

4. Dental officer performance as related to length
of experience--Control Clinic versus Experimental
Clinic

5. Cost of Instruments and equipment--Coantrol Clinic
versus Experimental Clinic

RESULTS

Overall Cifnical Comparison

Nineteen dental officers were assigned for a
total of 102 weekly test periods in the Control Clin-
ic, and 23 dental officers were assigned for a total
of 103 weekly test periods in the Experimental Clinic
(Fig. 2). A cotal of 3,474 patients were seated by
all dental officers during the entire test (Table I).
This consisted of 2,006 patients in the Control Clin~
ic, and 1,468 in the Experimental Clinfc. A total
of 166,000 minutes productivé time Was required--
85,429 minutes in the Control Clinic and 81,171
minutes In the Experimental Clinic--to restore
14,677 tooth surfaces of which 6,524 were in the
Control Clinic.and 8,153 were in the Experimental
Clinic. The productlve time per surface for the
Control Clinic was 13.1 m{nutes, and for the Exper-
imental- Clinic it was 9.9 minutes. Irrespective
of the individuul dental officer, length of exper-
ience, speeu\~f operator, number-.of patients, appoint-
ment langth, etc., the comparison of the productive
time per surface indicated that the Experimental
Clinic was 32 percent more efficient than the
Control Clinic. This increase was directly attrib-
uted to an improved clinic design that supported
modern practice methods and a more efficient use of
additional auxiliary personnel.

Individual Performance of Dental Officers

Fifteen dental officers operated in both the
Control Clinic and the Experimental Clinic as indic~

ated-in Fig. 2. In the Control-Clinic, 1,683
patients were-scated, and a total of 5,582 surfaces
were restored in 72,209 minutes, productlve time,

In the Experimental Ciinic, 1,034 patients were
scated, and 5,920 surfaces were restored in 58, 132
ninutes productive time. The productive-time per
‘surface for the Control Clinic was 12.9 minutes,
and for the Experimental Clinic it was 9.8 minutes
(Tablé II).

The individual performance of the 15 dental
officers who participated fn both clinics Is shown
in Fig. 3. One dental officer, #12, in elght
weekly test perfods, scated 133.patients in tune
Control Clinic and restored 358-surfaces in 8;577
minutes productive time comparcd to four weekly test
perieds in the Experimental Clinic where he scated
61 patients and restored 199 surfaces in 4,034 min-
utes productive. time. Productive time per surface
in the Control Ciinic was 24 minutes compared to
:26.3 oinutes ‘per surface in the Experimental Clinie.
Simtlar data for each of the 15 dental officers is
shown fn Table III. The greatest varfable in the
clinical test was the Indfvidual dental offfcer
performance. Some dentists are extrcmuly fast and
capable of ‘high volume production while others
operate at a nuch slower rate of speed. The results
of this study have been presented for each indiv-
fdual dentist {n order to rule out this varfable.
The overall performance of the 15-dental officers
closely paralleled the results of the six-month
-test in which all 27 dental officers participated.

While the graph in Fig. 3 clearly fllustrates
the wide variation In perforrance of dental officers,
it is still significant that each dentai officer
was more efficient in the Experimental Clinfc than
he was fn the Control Clinic. The range of perform-
ance was 1 percent mnore efficient for dental of-
ficer £10, to 57 per cont for dental officer #9,
with an overall fncreased efficiency of 32 per cent
for the Experimental Clinic.

Performance Versus Length of Experience

Individual dental offfcer performance, in terms
of productive tirme per surface, Is.shown in Table IV
and compared to his length o experience in each
clinfe. For example, dental officer #1 spent five
weeks operating in the Control Clinic. His first
week's performance was 12 ainutes per-surface. The
second week his performance was 11.3 minutes, and
so on until his fifth week's performance was 13.3
minutes per surface. His length of experience in
the Experimental Clinic was four weeks. The first
week his performance was 8.9 minutes per surface,,
the second week 7.1, the third week 9.8, and the
fourth week 9.6. Similar data is shown for all 15

dental officers tested. In the Control Cifinic 6 of ?

the 15 officers were less efficient the second week
than they were the first week, and 8 officers

were less efficient the last week-of testing than
they were the first. This would {ndicate that all
test periods were significant in the Control Clinic
and that very little time was required for each
dentist to adapt to his cnvironment. In the Experi-
mental Clinic, 6 officers were less efficient the
second week than they were the first week, and 8
officers were less efficient the last week than they
were the first week. This would indicate that very
little time was required for the dental officer to
adapt himself to the environment of the Experimental.
Clinic and that all test periods were significant
with respect to experience.

Performance Versus Length of Appointments

_ Individual dental officer performance was com-
-pared to length of appointments (productive tire per
patient) which was recorded in 10-minute gradations
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from 20 mfnutes to 110 minutes (Table V). One dent-
sl officer, #7, operating in the Control.Clinic, re-
.quired 14.6 nlnutes productive time per surface
for 40-minute: appointnents. 14 minutes productive
time for 50-minute appointments, 14.4 for 6G-minute
appoxntnents. and 15.2 minutes for 70-minute appoint-
' ments. In the Experimental Clinic he required 12
minites productive -time per surface for 40-minute
appointments, 13.5 minutes productive time for 50-
minute appointwments, and s0-on, until during his 70~
uinute“nppointmentl 11.7 ainutes were required.
Similar dats regirding each of the 15 dental officers
and length Of ajpointments is shown in Table V., In
the Control Clinic, of three dental officers who
recorded 20-minute appointnments, two were more
efficient than when recotding longer appointments.
Of 10 officérs who recorded 30-minute.appointments,
{ 6 were most effective for this length of time. Of
. 12 officers who recorded”40-minute appoint.ents,
4 vere more efficient, and of 6 officers who recorded
50-minute 4ppo£ntnents, two were more efficient.

The overall or combined performance of the 15
dental officeérs compared to length of appointments
1s illustrated in Fig. 4. During 40-minute appoint-
ments, 12 dental officers operacing in the Concrol
Clinic required 12 minutes productive time per sur-
face compared to 9.7 minutes for 10 officers oper-
ating in the Experimental Clinic. When'the length
of appointments was.increased to 50 minutes, 6 den-
-tal officers in the Control Clinic required-17.6

; . minutes per surface in contrast to 6 dental offlicers
-y in the Expetimental Clinic:who required only 8.8

i nminutes per surface. The general trend is that den-
! tal officers in the Control Clinic are less efficient
e as the length of appointment time increases. In the
"Experimental Clinic, whereas the general trend: 1s
for efficiency to decrease slightly as appolnzment
time increases, still longer appointments appear to
be considerably more efficient in the Experimental
Clinic than in the Control:-Clinic.

1 The underlined productive times {n Table V in-

H dicate the-appointment lengths in the Control Clinic

that have matching. appointment lengths in the Exper-

imental Clinic for each dental officer. These data

> have then been illustrated in Fig. 5 where a total
of 19 individual graphs are shown' involving 10 den-
tal officers and appointment lengths of 20, 30, 40,
50, 60, and 70.minutes. The bar-on the left {n each
graph represents productive time per surface in the
Control Clinic, The bar on the right indicates pro-
ductive time per sirface in the Experimental Clinic.
For example, dental officer #17 operated 20, 30, and
40-minute appointments in both clinics. In each case
he was more efficient in the Experimental Clinic.
‘Dental Officer #12 operated 40, 60, and 70-minute
appointments in both clinics. He was less efficient
in the Experimental Clinic during 40-minute appoint-
ments, but was more efficient In the Experimental
Clinic during 60 and 70-minute appointments, Of 9
dental officers who recorded”40-minute appointments
in both clinics, five were less efficient in the
Experimental Clinic (solid bars) than in the Control
Clinic. In all other instances, regardless of the
dental officer, or the length of appointment, the

v Control Clinjc was less efficient than the Experimen~
tal Clinic.
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Production Results

There has always been a wide variation of opinion
as to the proper length of dental appointments, From
the data presented in Table II the following impres-
sions may be drawn as indicated in Table VI. The
average length of appointments for the 15 dentists
that operated in the Control Clinic was 42.9 minutes.
The productive time per surface was 12.9 minutes and
on the average, 3.3 surfaces were restored per

WL

patient per-appointment. In.the Experimental Clinic,
the average length of appo!ntments was 56.2 minutes,
ora 13-minute increase over ‘the Control Clinic.

The productive time per surface WaS 9.8 minutes, and
on the average, 5.7 surfaces were restorad per
patient per appointment. In other.words, there was
an increase of’73 per cent in the amount-of dental
service deljvered to the patient in the Expertnentul
Clinic compated to the Control Cllnlc. This indi-
cates that where tine is of the essénce and there
are large numbers of patients to be treated, the.use
of longer appointmentSJls valid, especially when the
patient is comfortable ‘aiid the operating teams are
prepared to provide multiple services per appoint--
ment. A great saving of time ‘was:accrued to the
pa:ient and the operator by offering longer appoint-

‘ments and multiple procédures per appointment.

Cost of Eguignent

In the.Control Clinic, items of equipment in-
cluded the following: Dental Unit, Dental Chair,
Operating.Light, Dental Cablnetry, Dental Handpiece
(high-speed) Dental Handpiece (slow-speed), Opers
ator's Stool, Assistant's Stool, Steam Sterilizer,
Dry. Heat Stetllizer. Amalgamator, and Waste Recepta-
cle., The cost of this equipment. for one dental op~
erating room was $5,259.73 (Table VII). The cost
for five dental operating -rooms was $26, 298.65. In-
strument packs were- -supplied, three to a room, at a
cost of $84.45 each.. The total cost of {nstrument

.packs.was $1,266.75. The.total cost of the equip-

ment and instruments.for thé five<chair Control
Clinic was $27,565.40.

In the Experimental Clinic, items of equipment

were non-standard and included ‘the following:

Dental Unit,. Operating Tray, Dental Chair,.Operator's
Stool, Assistant's. Stool, Tray Stand, and Operating
Light. The cost of the equipment for one dental

operating.room was 52,131.06. The cost for five den=
tal operating rooms was $10,655.30. Instrument packs
were supplied, three to.a room, at a cost of $98.48

‘each. Fifteen such packs totaled $1,477.20, Hand-

plece packs contained high and low. speed handpieces.
and a three-way syringe and were supplied, three
packs to a room, for a total cost of $5,385.00.
Linen packs for draping patients were supplied
three to a room, for-a total cost of $167.40, Gown
and .glove packs were supplied six :o a room for a
total cost of $116.40, The rotator's stand with
amalgamators and the scrub sink (8 feet long) cost
$819.08. The total cost of equipment and instru-
ments for the five-chair Experimental-Clinic was
$18,620,38.

The difference in cost of equipment and instru-
ments for the two clinics was $8,945.02, or 48 per-
cent more for the Control Clinic. The requirement
for a central sterilization room capable of meeting
all sterilization nceds of the Experimental Clinic
cost a total of $6,734,.30 for equipment. If this
additional equipment cost were added to the cost of
the Experimental Clinic f{t would total $25,354.68,
The difference would then be $2,210.72, which is

still an 8.7 percent increase in cost for the Con-
trol Cliniec.

It should be pointed out that these figures for
the Experimental Clinic include the cost of steril-
izing equipment that could conceivably support at
least four times the load. Also, these figures
represent the cost of three times as many handpieces
and three-way syringes as were supplied for the
Cont¥ol Clinic.

DISCUSSION

Dental officer performance, measured in terms of

[N

e e

EN

[

RS

.

St A

e 2t




productive time per surface restored, appezrs to be

8 very accurate methodsof measuring:the efficlency

of a dental practice. Not ail dental procedures
involve xestoring teeth, but by and large, any
nnna;enznt designed to promote efficiency-in this.
area could be applied equally as.well to all forms

of dental treatment. It was the purpose of this
study to develop clinical design and treatment
methods that could support all dental-service. These
-considerations were especially cmphasized with regard
to cross-contamination and aseptic methods of prac-
tice, allaying apprehensions.and improving comfort
for the patient, reducing.fatigue and emotional
stress for operator-personnel, and {ncreasing .util-
ization of auxiliary personnel.

A rn, AT S
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It should be-emphasized that the dental assistants
were military personnel,, young .men and women fulfil-
ling their military obligations,. and highly dedicated
to the principles of the Navy Dental Corps. They
were well-traided to perform-the duties of a general
Adentll assistant. but had received nc training in
the art of supporting operating teans utilizing an
aseptic technique in four-handed dentistry, or in
: the methods of operating a central sterilization
room. They were well-trained, but unfortun«tely,
career incentives had tended to lure them away from
the dental operating room. Tnis is particularly
manifest vhen one considers that in order to advance
in rate,.a dental’ technician has to enter into -the
ares of administration, laboratory work, dental
repair, etc. It was very stimulating to observe
that dental assistants are keenly aware of the value
of complete dental service ang take. great pride in
‘their duties. It.would be desirable to assure them
of proper advancement uithin the military structure
by evaluating their continued performance as chair-
side assistants. This is a problem that must be
resolved in the future.

v n Wy e st am o h

The dental officers were required to conform to
! a changed concept of practice; however, this proved
to.be no great problem., They were required to sit
down while operating and to instruct their assistan:s
to also sit down. Eachoperating team was trained
to properly scrub, and to gown and glove far each
patient. This in itself Is.a wide departure from

. the conventional method. The transfer of micro-

f organisms via saliva contamination, aerosols, and

. instruments constitutes a hazard to staff personnel
. and cross-contamination between patients. It was

‘ found ‘that all officers could provide full treat-
ment while wearing rubber gloves, e.g. placing of
the rubber dam.

Instruments were placed in individual packs and
delivered to the operating teams. for use. They were
:removed after use to the central sterilizing room
for processing and sterilization. Instruments were
selected for quality and durability and ability to
withstand repeated sterilization. Packs were de-
signed to support the required treatment and all
dental officers were requested to use the packs as
Lt supplied. This conformity also proved to be no
’ obstacle to the dentist and emphasizes once again
the almost natural adaptability to an ideal situatien.

Perhaps the greatest change for dental officers
was developed in the Experimental Clinic by simply
bringing the dentist, the patient, and the dental
assistant together {n a surgically clean environ-
ment. All their needs could be supplied throigh the
use of the rotator. This afforded an opportunity
for private, uninterrupted dental treatment and
vas made possible through modified facilities design,
improved equipment layout, improved assignment of
! auxiliary personnel, and improved methods of practice.
It is important to note that the dentist did not
withdraw his hands from the operating field during

L el

the gntire operating period; instead, the dentist

-was given the opportunity to apply his knowledge

and skill as a well-trained dental surgeon-in a
manner that would most effectively improve- the oral
health of each individual patient whom he treated.

It was toward this concept.that all designs, rou- -
tines, and methods of the-study were directed in-an
effort to more effectivély meet the dental treatment
requirements-of Navy recruits. The ptoductive treat~
ment time required to restore-a tooth surface was
only a method of providing tangible ‘evidence of

some- de'ree of success, The 32 percent increase

in the efficlency of the Experimental Clinic would
tend to support the-integrity of. these.changes.

An interesting result of this stidy was pre-
sented in Table II1I, Here dental officer #9 re-
quired 57 percent longer to restore.a surface in
the Control Clinic wkile dental officer 710 required
only 1 perceat longer. This is-a-wide varincion in
results with different individuals. Also it will
be_noted that dental officer #17 required 5.8 minutes
to réstore a surface in the Experimental Clinic" while
dental officer #12°required-20.3 minutes, or three
and one-half times as long. These data point out
the possible fallacy of considering numbers of
restorations placed as a means'of measuring or com-
paring professional responses among dental officers.
Production should be considered merely a by-product
of any efficlent dental practice, not its geal.

This study tested the practice of longer deatal
appointments when.required. This was made possible
by the valuable contribution to dentistry of the
contour dental chair with:a straight thin.back which
has made it possible to place -the patient ir a more
comfortable supine position for longer periods of
time than was ever possible before. With the dental
officer and tbe dental assistant trained to oper-
ate from a comfoftable .seated position, they too
were more comfortable over extended perfods of
patient trcatment. The data in Table VI show that a
56.2-minute productive session with the patlent re-
sults in an end product of 5.7 surfaces restored.
There are many-dental patients who may recelve all
thelr required operative treatment, as well as other
required-treatment, in one appointment,

The reduced costs for equipment and instruments
is.the result of developing.only those items re-
quired to support effective treatment-methods. It
appears ‘that with a slight alteration in a standard
dental clinic of its facilities and personnel util-
ization, dental standards and dental ethics could
be maintained at a very high level without increas-
ing costs, and still provide high quality dentistry
for 32 percent more of our untreated personnel,

CONCLUSIONS

Since 1942 it has been the goal of the Dental
Corps to provide all dental treatment required to
maintain the oral health of the Navy and Marine Corps
personnel. This is a commendable goal and many
newly-licensed dentists have been commissioned in
the reserves and calléd upon to-help perform this
task., Recent studies have indicated that the demand
for dental service far exceeds the supply.” It must

‘be evident that not all personnel are being main-

tained in good oral health, ‘A dilemma has been
created by many attempts to define and solve the
problems that exist., Out of this dilemma has arisen
a clinical research study that is based upon the
original goal of the Navy Dental Corps. The methods
involved resulted In a 32 per cent increase in ef-
ficiency which led to the following conclusions:

1. The Experimental Clinic developed for this study
(Fig. 6) could be employed as a "module" concept for
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further studies in facilltlzs planning and group
practice clinics. The design supports professional
teasork and optimum use of available auxiliary per-
sonnel. It employs only the most modern practice
methods including the aseptic practice of dentistry.
It requires minimal fixed equipment and less expense,
and provides a proper atmosphere for meeting oral
health tequltenents. The -reduced equipment costs
and increased production-benefits the dental service
economlcal‘y.

2. A.32 per cent increase in efficiency is inter-
preted as providing-dental treatment to 32 per cent
more patients. This increased effort could be added
to'our present effor:, and it would considerably
lessen the untreated oral health load. Further test~
ing would develop acceptable methods for relching
the” original goal. It is recommended that the tech-
niques employed in this study be emphasized and ad~
hered to in an approach to further investigations.

3. Dental officers should be given the opportunity
to treat patients in an environment that utilizes
professional knowledge to its fullest and they
should be encouraged to increase and expand this
knowledge. Dental officers are well-educated and
with-proper consultatlion and guidance from more ex=
perfenced dental officers, can,become highly pro-
ficient in providing all but the most complicated
forms of dental treatment. The methods employed
in this study are recomnended to eliminate the in-
difference of some junior den:al officers in a
recruit training center, an attitude that has a
tendency to influence their performance. The: re-
sults of this study indicated that all patients
were properly treated and not one case was managed
in a perfunctory manner.

4. The training required by the dental officer for
this study was minimal but it does point out the
necessity for some immediate form of professionab
consultation which assists him in-clinical practice.
Professional seminars are a constant source of
support for high degtees of performance. It was
also found that dental officcrs and dental assistants
appreciate training in the care and maintenance of
dental equipment, .in methods for providing clean-
liness of dental spaces, in procurement of supplies
and materiel, in records management, and in the art
of working together and depending upon each other.
Personnel also appreclated being briefed upon poli-
cies and activities.of the Dental Corps, the mission
of the dental team, and the overall needs of the
service. This philosophy. of training generated
respect for the profession and the individual and
indicated that best efforts of staff personnel would
be greatly appreciated. The dental officer is mo-
tivated by the service he can provlde and the recog-
nition he receives for this service.

5. The dental assistant should be given the same
concept of dental practice and should be trained to
support the dentist in efficient productive methods.
Personnel of this type are usually young and inex-
perienced, and therefore, in each module there should
be an older more experienced assistant to act as the
leader or captain of the team. The care of dental
patients should reign supreme, and those who pro-
vide this care should be given full recommendation
for promotional status. The success of a module
such as this depends upon the proper motivation

of staff personnel.

SUMMARY

A circular five-operatory dental clinic was de-
veloped and tested. This clinic was of experimental
design. Many items of prototype equipment were de-
veloped to support modern practice metheds. Per-
sonnel utilization and practice methods were slightly

altered from present practice. During & months of
testing a-total - of 15 dental officers-provided op-
erative dentistry treatsent to Navy recruits in a
Control and an Experimental Cliric. Based upon the
time tuqutred to -restore a tooth surface, €ach den-
tist was more officient in.the Experimental Clinic
than when tested in a standardized Navy Deatal Clin-
ic. This efficiéncy -ranged from.1 to 57 percent
with a mean of 32°percent. The averags length of
dental appointments in the Control Clinic was 43
winutes. In the Experimental Clinic it averaged

13 minutes longer with a resultant increase in pro-
duction of 73 per cent. The tests indicated that

as the length of appointments increased, the Ex-
perimental Clinic became increasingly more efficient
than the Contyrol Cliniec. [t is recomnended that the
fi\e-chair Experimental Clinic serve as a "module®
concept for future planning of facilities design

and treatment.methods.
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Fig. 1 Art{st's drawing of component parts of prototype dental uaft.
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CLINICO. ASSIGNMENT OF DENTAL OFFICERS DURING 6 MONTH TESTING PERIOD
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COMPARISON OF EXPERIMENTAL CLINIC VERSUS CONTROL
CLINIC DURING SiX-MONTH TESTING PERIOD*

CONTROL EXPERIMENTAL
PATIENTS TREATED . 2,006 1,468
3URFACES RESTORED 6,524 8,153
PRODUCTIVE TIME 85,429 81,171
PRODUCTIVE TIME 13.1 9.9

PER SURFACE

*27 DENTAL OFFICERS PARTICIPATED IN TEST

Table 1 Overall clinical test

COMPARATIVE DATA OF I5 DENTAL OFFICERS' EFFICIENCY
IN THE CONTROL. CLINIC VERSUS THE SAME I5 DENTAL OFFICERS'
EFFICIENCY IN THE EXPERIMENTAL CLINIC

CONTROL _ EXPERIMENTAL
PATIENTS TREATED 1,683 1,034
SURFACES RESTORED 5,682 5,930
PRODUCTIVE TIME 72,209 58,132
PRODUCTIVE TIME 129 9.8

PER SURFACE

Table II Overall performance of fiftecn dental officers who were tested in both clinics




COMPARATIVE DATA OF INDIVIDUAL PERFORMANCE OF 15 DENTAL OFFICERS
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COMPARATIVE DATA OF INDIVIDUAL PERFORMANCE OF 15 DENTAL OFFICERS
"DENTAL OFFICER PATIENTS SURFACES PRODUCTIVE PéOOUCTlVE TIME
CODE NO. CLINIC SEATED RESTORED TIME PER SURFACE
12 CON 133 358 8,577 24
"EXP 6! 199 4,034 '20.3
13 CON 87 327 5,866 179
EXP 29 163 2,246 13.8
8 CON 97 279 4,249 15.2
EXP 50 279 2,904 10.4
9 CON 92 295 4,457 15.1
EXP 39 187 1,797 9.6
7 CON 145 496 7,253 14.6
EXP 106 488 6,007 12.3
19 CON 113 318 4,573 14.4
EXP I35 647 6,377 9.9
T CON 133 40! 5,068 12.6
EXP 42 283 3,086 10.9
16 CON° 108 299 3,658 2.2
EXP 28 205 2,115 10.3
| CON 115 279 3,366 1221
EXP 67 426 3,773 8.9
26 CON 67 165 1,987 12
‘EXP 62 324 2,782 8.6
21 CON 114 376 4,315 1.5
EXP 129 717 7,796 10.9
2 CON 105 442 4,926 .1
EXP 33 213 2,240 t0.5
23 CON 102 417 3,998 9.6
EXP 36 370 3,148 8.5
10 CON 103 485 4,472 9.2
EXP 37 253 2,296 9.1
¥4 CON 169 645 5,440 8.4
EXP 160 1059 6,118 5.8

Table II1 Individual performance of fiftcen dental officers who operated in both clinics
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PROGRESSIVE PERFORMANCE" OF FIFTEEN DENTAL OFFICERS

I WEEKLY TESTING PERIODS
o%‘r':czk g——————— CONTROL CLINIC " EXPERINENTAL CLINC ——————
Looewo L 2 3 4 5 6 7T @& 9 w0 1 2 3 4 5 6 7 8 9 W0

1”2 204 275 263 28.1 244 236 205 218 187 188

1 185 196 196 206 135 42

8 175 126 13 158 182 102 106 97

9 156 148 127 92 66

7 137 15 166 14 152 144 123 10.6 122 137 1z 133 134

19 29 149 169 1.1 96 84 83 102 B84

" 13129 15 B3 2 108 02

16 W7 139 n3 w7 99 109

I 2 13 145 106 133 89 71 98 96

26 161 93 148 66 77 100 B 83

19 49 1R3 129 15 98 112 152 ‘1.1 96 94

2 103 99 101 153 104 104 104 13

23 9 104 94 94 96 7.5 86 94

10 04 86 108 75 98 9 72 126 )

17 81 70 76152 74 79 87 85 81 123 85 55 48 57 72 67 68 63 57 45

EXPRESSED IN PRODUCTIVE ‘TIME (MINUTES) REQUIRED TO RESTORE ONE SURFACE

Table IV Individual performance compared to length of expérience in each clinic

PERFORMANCE® OF FIFTEEN DENTAL OFFICERS WITH RESPECT TO PRODUCTIVE TIME PER PATIENT
PRODUCTIVE TIME PER PATIENT (LENGTM OF APPOMTMENT)

gr‘?nl:‘:% —————————CONTROL CLINIC — ¢ EXPERMENTAL CLINIC ~——————y
CODEMO. 20 30 40 50 60 70 80 90 100 110 20 30 40 S0 60 70 80 0 00 o
12 10 215 28 26 243 240 nr 218 285 18.8

13 16.7 175 206 13.8

8 126 151 18.2 158 33 106

9 146 164 86 99

7 146 140 144 152 120 3% 122 12

19 1 1T 89 96 91 102 1.6

] 109 129 0.8 102 12.0

16 1222 9.9 10.9

I N2 46 133 29 9 98

26 93 154 19 a8

21 33 93 0.l 128 1.5 9.8
2 0.5 53 1.3 104 104

23 30 98 100 75 94

10 75 98 104 126 1.2 90

17 91 82 85 &1 5& 97 59

ALL 100 1L 120 176 177 197 244 206 236 13 64 97 88 110 120 9.1 105 198 98

*EXPRESSED IN PRODUCTIVE THIE (MINUTE) REQUIRED TO RESTORE ONE SURFACE

Table V Individual performance compared to length of appointment in each clinic
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OVERALL PERFORMANCE OF 15 DENTAL OFFICERS WITHRESPECT
TO PRODUCTIVE TIME PER PATIENT ( LENGTH OF APPOINTMENT )
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s
' N

104
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~— CONTROL

7 ~~~EXPERIMENTAL
2 - .

¥ ) J . J \J LJ LR
20 40 60 80 100
PRODUCTIVE TIME PER PATIENT

Fig, 4 Overall performance {n cack clinic compared to lenath of appointment
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COMPARATIVE PERFORMANCE OF TEN DENTAL
OFFICERS WITH RESPECT TO LENGTHS OF APPOINTMENTS

DENTAL OFFICER CODE NUMBER
7 02 221 19 7 8 R

Lett — CONTROL
Right — EXPERIMENTAL [20
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Fig. 5 Clinical comparisen of the performance of ten dental officers utilizing appointment
times of equal length in each clintc. (Black bars indicate instances where Experimental
Ciinic was less efficient than the Control Clinic)

COMPARISON OF SURFACES RESTORED PER PATIENT PER APPOINTMENT*

CONTROL EXPEMNT’L
PRODUCTIVE TIME 42.9 56.2
PER PATIENT
PRODUCTIVE TIME 129 9.8
PER SURFACE
SURFACES PER PATIENT 3.3 5.7

PER APPOINTMENT

¥DATA BASED ON RESULTS SHOWN N TABLE I

Table VI Total average surfaces restored per appointment in each clinic

13

Ry

R

0
ey




e

G

Qe e vvoovt 36 IO

vy

e e i L @O ¢ 8 A

s e e s e e

CONTROL CLINIC

Equipment for one DOR
Instruments for one:DOR
(Three packs @ $84.45)

Total cost of one DOR

$5,259.73
253.35.

Total cost of Control Clinic (five DORs)

EXPERIMENTAL CLINIC

Equipment for one DOR
Instruments for one DOR
(Three each of the following:
operative, handpiece, linen,
gown and glove for operator
and assistant @ $476.40)

Total cost of one DOR
Total cost of five DORs

Rotator stand equipment
Central Sterilization Room equipment

Total cost of Experimental Clinic

2,131.06

1,429.20

$5,513.08
$27,565.40
3,570.26
17,851.30
819.08
6,734.30 .
$25,354.68

Table VII' Cost analysis of equipment and supplies
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Fig 6 Artist's drawing of the Experimental Clinic
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