
Studies on Dental Care Services

For School Children

-First and Second Treatment Series, Woonsocket, R. I.

By FRANK E. LAW, D.D.S., M.P.H., CARL E. JOHNSON, D.D.S.,
and JOHN W. KNUTSON, D.D.S., Dr.P.H.

THE WOONSOCKET, R. I., school dental
service program provides information on

how the problems of accumulated and main-
tenance dental care needs of school children
were met in a specific segment of the popula-
tion., A cooperative study project of the city of
Woonsocket, the Rhode Island State Depart-
ment of Health, and the Public Health Service,
the program was designed to supply complete
dental services, except orthodontics, to all
school children enrolled in kindergarten
through the ninth grade of the public and
parochial schools, provided treatment was re-
quested by a parent or guardian.
The Woonsocket study was similar in pur-

pose and procedures to a study conducted in

Dr. Law, regional dental consultant for Region III
of the Department of Health, Education, and Wel-
fare, directed the dental research program in Woon-
socket, R. I., from 1945 to 1948. Dr. Johnson, now
a member of the staff of the Public Health Service
outpatient clinic in New York City, was a member
of the Woonsocket program staff from 1945 to 1948
and dairected the program from 1948 to 1952. Dr.
Knutson, an Assistant Surgeon General, is the chief
dental officer of the Public Health Service.

Richmond, Ind., between December 1946 and
December 1951 (1). Possible regional varia-
tions in the size of the dental care problems and
in the resources available suggested compara-
tive studies to determine the magnitude of these
variations and methods of overcoming them.
Dental caries prevalence proved to be one-third
greater in Woonsocket than in Richmond and
missing tooth rates almost twice those in Rich-
mond. About the same amount of dental care
in proportion to need (F/DMF) had been re-
ceived by the children in each city prior to the
initiation of the programs.
Woonsocket, a fairly representative New

England industrial community in northern
Rhode Island, was chosen as the location for
this study for several reasons. Its relatively
stable population of approximately 50,000, 99
percent of whom are white with French-Cana-
dian stock predominating, provided between
6,000 and 7,000 school children for the study.
The program had the official approval and co-
operation of the Rhode Island State Depart-
ment of Health, the city authorities, the State
and local dental societies, and the public and
parochial school systems. A relatively high
dental caries attack rate is common in this re-
gion (2).
Planning of the program, purchase of equip-
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ment, selection of space, and preparation of
clinic rooms were begun in the fall of 1945. The
first clinics were opened on January 14, 1946,
and the study was concluded 63/4 years later.

Since the majority of dental defects in any
group of children results directly from dental
caries, this study, like the one in Richmond,
was concerned principally with caries preva-
lence and the treatment services required to cor-
rect carious defects. To facilitate comparison
between the studies in the two cities, the data
on the Woonsocket study are presented in a
pattern similar to that used in the Richmond
report.

Clinic Facilities and Personnel

Dental clinic rooms were selected and pre-
pared with the necessary plumbing and elec-
trical outlets in 24 of the city's 27 schools: 15
public, 8 parochial, and 1 orphanage. The size
of the clinics varied from 2 to 7 dental chairs,
depending upon school enrollment and the
space available. In most schools, attractive,
well-lighted rooms were provided, although in
two small elementary schools, it was necessary
to put up temporary partitions in classrooms.
Two modern standard dental units, 2 junior

chairs, 2 operating stools, and an instrument
cabinet containing duplicate sets of instruments
were the basic equipment for each dentist. Op-
erating lights on the units, an X-ray machine,
sterilizer, and additional equipment completed
each dental clinic. The arrangement of the
equipment and the provision of adequate aux-
iliary personnel encouraged each dentist to work
from a seated position at all times. These
working conditions were designed to reduce
fatigue and to improve the quality and quantity
of the dentists' services (3).

Organization and scheduling was planned to
maintain 3 clinics in operation throughout the
school system at one time. When dental treat-
ment was completed in one school, the equip-
ment, supplies, and personnel were transported
to the clinic room in another school. The aver-
age clinic was dismantled, transported, and set
up ready for use in the next school in approxi-
mately 11/2 days.

Project personnel included 4 to 7 dentists, 1
or 2 dental hygienists, 8 dental assistants, 1 fol-

Table 1. Age distribution of all children exam-
ined, by patient status, first and second treat-
ment series, Woonsocket, R. 1.

[Number of children]

Age last
birthday

All ages-

5-
6
7-
8

10

12 --- -

13
14 --

15-
16

1st treatment series 2d treatment series

Patient status

Clinic Pri-
vate

5, 944

464
696
669
594
624
573
580
544
467
439
265
29

904

53
81
69
61
77
57
82
85
96
135
90
18

All
chil-
dren

6, 848

517
777
738
655
701
630
662
629
563
574
355
47

Patient status

Clinic Pit-vate

5, 189

220
624
634
613
559
608
482
500
419
344
160
26

918

35
88
94
94
75
87
67
115
110
93
52
8

All
chil-
dren

6, 107

255
712
728
707
634
695
549
615
529
437
212
34

lowup worker, 1 secretary, and 3 clerks. The
dental hygienists gave prophylaxis and topical
fluoride applications. The followup worker
checked on treatment certificates from patients
of private dental practitioners, encouraging
these as well as clinic patients to obtain com-
plete treatment. In addition, she transported
to a clinic children needing emergency treat-
ment or children whose treatment had not been
completed when the clinic was moved, and she
delivered supplies. The secretary cared for the
central office and supply room. A clerk was as-
signed to each clinic to handle records, main-
tain the flow of patients, and perform related
duties as required. An average of 11/2 dental
assistants for each dentist was on duty in each
clinic.
The 8 dental assistants employed at the start

of the study received 10 weeks of intensive
training at the Naval Dental School in Be-
thesda, Md. They in turn helped to train as-
sistants employed as replacements from time to
time as the study progressed. The entire staff
received inservice training at irregular inter-
vals from each of the seven dental consultants
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to the program, who also served the Richmond
project. The consultants were experts in ped-
odontics, dental materials, and the use of aux-
iliary personnel.

Clinic Routine

Before a clinic was installed in a school,
dental examination records were obtained for
the entire school population. Teachers issued
"request for treatment" slips to all pupils with
instructions to return them signed by a parent
or guardian, indicating whether he wanted the
child's dental care provided in the school clinics
or in the offices of the family dentist. Care in
the school clinics was requested for about 85 to
87 percent of the children enrolled.
The dental-care program was divided into

four consecutive treatment series. A treatment
series consisted of dental examination of the
total enrollment, kindergarten through junior
high school, and completed treatment of all
children whose parents requested treatment.
This report is limited to the first and second
-treatment series for children receiving care in
the school dental clinics.

Exam,ination
Complete dental examinations of all children

were made in each school. Examinations were
made with a No. 4 plain mouth mirror and
sharp No. 5 double-end explorers. X-rays
were used whenever there was any doubt about
clinical diagnosis.
The following information was recorded on

examination records maintained for eachl child
during each treatment series:

Number of primary and permanent teeth
erupted and unerupted.
Number of teeth missing because of extrac-

tion.
Number of teeth indicated for extraction.
Number of roots remaining.
Number of unfilled carious teeth and the

surfaces involved.
.Number of filled teeth and the surfaces re-

stored.
Observations were made on all teeth present

in the mouth. Teeth recorded as carious were
those which showed actual cavities, no matter

Figure 1. Dental caries prevalence in perma-
nent teeth, first treatment series, Woonsocket,
R. I., ages 5-16.
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how small, as well as deep pits and fissures in
which the explorer penetrated with pressure
and resisted removal.
A dental assistant recorded the information

on the record cards in code to facilitate transfer
to punch cards for processing and analysis. A
serial number was assigned to each child for
the duration of the study project. A master
card index system was maintained to simplify
reference to a child's previous dental record.

Treatm-ent
Once the examinations had been completed,

clinical treatment was given to all children
whose parents had signed consent slips. Dur-
ing treatment the children received chairside
instruction in oral hygiene.

Clinics were operated on a year-round basis,
with appointments for treatment continuing
during vacations and holidays. Young chil-
dren were treated in the early forenoon and the
older children received the later appointment
times. Extractions were generally avoided
during a child's first dental experience. Ef-
forts were made to complete all operative treat-
ment in the teeth of at least 1 mouth quadrant
during a single sitting. Treatment periods
varied from 15 to 30 minutes for younger chil-

Public Health Reports1194



dre-n and from 15 minutes to 1 hour for the
older children.
The types of treatment included:
Permanent fillings (amalgam and silicate

cement).
X-rays as required during treatment.
Vital partial pulpect"mies of permanent
and primary teeth.

Root canal therapy of permanent anterior
teeth.

Extractions.
Treatment of periodontal diseases.
Prophylaxis.
Topical fluoride atpplications.
Polishing of fillings.

The amount and type of treatment given each
child were noted on the record cards. Each
dentist and dental lhygienist recorded all of
their clinical services on daily work sheets. At
the end of each 10-day working period these
sheets were combined in a biweekly report show-
ing an accurate running account of services
performed during the study project.
During the first treatment series, a total of

6,848 children, 5 through 16 years of age, repre-
senting 96.5 percent of all children in kinder-
garten through the ninth grade, received dental
examinations; 5,944, or 87 percent of those ex-
amined, requested and received dental treat-
ment in the school clinics. In the second treat-
ment series 6,107 children in the above age
groups, or 99.7 percent of the total, were ex-
amined; 5,189, or 85 percent, of these requested
treatment in the dental clinics. About 2,500
children received initial care ir. the second
treatment period. The number of children not
receiving care in the school clinics was essen-
tially the same in both series (table 1).

Comparison of Caries Prevalence

The average annual increment of decayed
permanent teeth, estimated from the difference
in prevalence rates at individual ages, was 1.31
teeth per child in the first treatment series and
1.43 teeth per child in the second.
To measure and express the workload for

this study adequately, all teeth requiring fill-
ings, whether or not they had previously been
filled, were counted as "carious." Teeth indi-

Table 2. Dental caries prevalence in perma-
nent teeth of children, first and second treat-
ment series, Woonsocket, R. 1.

[Number of teeth per child]

Missing
Car-

birthday
iolis Ex-DM

Ag atCar- Filled and/ Ex- Drac
filld2 Ttaltract,- tions
filedToaled indi-

cated

5-163

5
6
7
8
9-
10o
11-
12
13
14
15-
16 --

5-16 3_

5
6
7-
8
9
10 -_

1-
12
13
14
15-
16 -----

1st treatment series

6.39 1.32 7.09

.41
1.51
2. 79
3.62
4. 25
5. 30
6.57
8. 85
9.90

10. 70
11. 88
10.90

.00

.03

.14

. 33

.50

. 83

.98
1. 31
2. 21
2. 91
2. 33
4. 24

.41
1. 53
2.85
3.77
4.43
5.59
7.03
9.56

11. 03
12. 56
13. 16
13. 21

0. 99

.00
l 01
l 04
.21
.29
.61
.89
1.38
1.54
2.21
2. 67
2.00

0.66 0.33 7.76

. 00
* 00
.02
.08
.14
.33
.54
.80
.98

1. 54
1. 83
1. 69

.00

.01

. 02

.13

.15

.28

.35

.58

.56

.67

. 84

.31

.41
1. 53
2. 87
3. 85
4. 57
5. 92
7. 57

10. 36
12. 01
14. 10
14. 99
14. 90

2d treatment series

5.30

.48
1. 82
3.24
3.56
3.96
4.90
6.14
7. 68
8.72
8.52
8.31
6.23

3.87 7.84 0.77 0.66

.00

.04

.26
1.17
2.17
3.06
3.56
4.50
5. 85
7.24
8.62
9.92

.48
1. 83
3.33
4.15
5.08
6.64
8.29

10. 53
12. 52
13. 49
14. 12
13. 65

.00

.01

.07

.12

.16
33

.46

.81
1. 15
1. 38
2.05
2.70

.00

.01

.01

.03

.08

.22

. 34

.64

.96
1. 20
1. 88
2.58

0.11

.00

.00

.06

.09

.08

.11

.12

.18

.19

.18

.17

.12

8.50

.48
1. 83
3. 34
4.18
5.16
6.85
8.65
11.16
13. 47
14. 67
16. 00
16. 23

1 Includes teeth carious only, those both carious and
filled, and those indicated for extraction. 2 Based on
actual number of teeth carious, filled, or carious and
filled. Teeth that are both carious and filled are
counted only once. 3 Average of the rates for ages
5-16.

cated for extraction were also counted as "ca-
rious." (Data shown in the charts, figures 1
and 2, are cumulative and, therefore, do not
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necessarily correspond with figures given in
table 2. "Decayed," on the charts, shows the
number of teeth that were decayed only and
does not include teeth decayed and filled or teeth
indicated for extraction.) Approximately 84
percent of the children in the first treatment
series had one or more carious permanent teeth;
in the second series about 87 percent were so

Table 3. Dental caries preva
teeth of children, first and
series, Woonsocket, R. 1.

[Number of teeth per

Age last birth- ed
day Cros1Fle

5-16

5-
6
7-
8

10-
11-
12
13
14
15-
16 --

5-16 3_

5-

7-
8
9-
10-
11-
12
13
14
15-
16 ----

J

lence in primary w

second treatment
w

I.-

child]
w

z

4

Carious Extrac- W

and/or tions in- a.
filled 2 dicated

1st treatment series

2.86 0.10 2.91 0.40

6.21 .16 6.28 .36
6.69 .19 6.79 .50
6.30 .23 6.43 .86
5. 66 .29 5.83 1.07
4 36 .16 4. 46 .87
2. 67 .07 2. 70 .49
1.38 .03 1.39 .30
.67 .02 .69 .20
.27 .01 .27 .10
.05 .00 .05 .01
.05 .00 .05 .02
.00 .00 .00 .00

2d treatment series

2. 69

5. 81
6. 32
6. 16
5. 42
4. 24
2. 42
1. 16

. 49

. 16

.08

.01

.00

0.17

.24

. 27

. 40

. 43

. 40

.16

. 07

. 01

. 01
* 00
. 00
. 00

2. 78

5.93
6. 45
6. 36
5. 65
4. 47
2.51
1. 20
.50
. 17
. 08
. 01
. 00

0.52

.56

.93
1. 40
1. 28
.96
.61
.31
.10
.07
.03
.00
.00

1 Includes teeth carious only, those both carious and
filled, and those indicated for extraction. 2 Based on
actual number of teeth carious, filled, or carious and
filled. Teeth that are both carious and filled are
counted only once. 3 Average of the rates for ages 5-16.

Figure 2. Dental caries prevalence in perma-
nent teeth, second treatment series, Woon-
socket, R. I., ages 5-16.

:7 I I iI* *,-

AGE LAST BIRTHDAY

affected. In the two rounds, there were totals
of 32,359 and 25,544 carious teeth involving
about 58,318 and 41,376 surfaces, respectively.
As shown in table 2 and figures 1 and 2 the

age specific DMF (decayed, missing, and filled)
rates for permanent teeth increased in the first
series -from 0.41 at age 5 to 14.99 at age 15; in
the second, from 0.48 to 16. At the start of
the first series the average 15-year-old had 11.88
carious teeth, 2.67 missing teeth, and 2.33 filled
teeth. The examination for the second series
showed a decrease in carious teeth (8.31) and
missing teeth (2.05) and a significant increase
in filled teeth, from 2.33 to 8.62, for the average
15-year-old.
Twenty-two percent of the children in the

first treatment series had one or more extracted
permanent teeth; the corresponding figure for
the second series examination was 18 percent.
Only 20 percent of the children had one or

more filled permanent teeth on examination in
the first round, but the percentage increased to
58 in the second series.
Of the primary teeth examined, 47 percent

were found carious in the first series. The
average 7-year-old had 12.7 primary teeth, of
which 6.30, or nearly 50 percent, were decayed
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(table 3). Only 4 percent of the group had
one or more primary teeth which had been filled
prior to the first treatment series. Examina-
tion prior to the second treatment series dem-
onstrated only minor improvement in care of
the primary dentition. The number of pri-
mary teeth filled increased from 709 in the ini-
tial round to 1,107 in the second.
During the initial treatment series the main

concern was care of the accumulated defects
of the permanent teeth; primary teeth received
only emergency or very selective treatment. In
spite of the high caries attack rate and the time
required to complete the first treatment series
(30 months), this policy was modified to a con-
siderable extent in the second round. As shown
in table 4, the number of primary teeth filled
per child during the second round was more
than 10 times as large as the number during the
first.
Of the children requesting clinic care, 88 per-

cent in the first series and 98.6 percent in the
second received complete treatment; 78 percent
and 87 percent of the children treated received
fillings in one or more permanent teeth. More
than 17 percent had at least one or more perma-
nent teeth extracted during the first series, but
only 9 percent of the children required extrac-
tions the second time around. The 684 perma-
nent teeth which were extracted in the second
series indicate considerable improvement over
the 1,778 extracted during the initial treatment
series.
The total number of permanent teeth filled in

the first and second series was 25,939, and
24,682, respectively, averaging 4.60 and 5.08
teeth per child for all age groups. The average
15-year-old had 9.60 surfaces on 5.72 teeth re-
stored during the initial treatment and 7.77
teeth involving 12.67 surfaces received fillings
in the second series (table 4).

Selective treatment of primary teeth resulted
in a total of 530 primary teeth filled in the first
series and 4,140 in the second. Extractions of
primary teeth numbered 5,131 and 4,391.
Additional treatment included 900 pulp cap-

pings and 29 vital partial pulpectomies on per-
manent and primary teeth during the first
period. These treatments numbered 1,163 and
214, respectively, during the second series.

Table 4. Dental treatment to permanent and
primary teeth of children, first and second
treatment series, Woonsocket, R. 1.

[Number per child]

Number of perma- Prmytehnent teeth Primary teeth
Age last

TeethdayFilled Teeth TehFilled TeethfilTeeth ftSr aex- Teethd sur- ex-
fildfaces tracted fd faces tracted

5-161

5
6 -
7 -_
8 -
9-.

12 --
13 --
14 --
15-
16-

5-1

6
7-

10._

12
13
14
15-
16-

1st treatment series

- 4.60 7.79 0.32 0.07 0.12 0.58

.37 .57 .00 .25 .43 .37
1.47 2.40 .02 .20 .37 .f64
2.70 4.56 .04 .21 .35 1.03
3.32 6.16 .16 .10 .16 1. 35
3.97 7.29 .19 .07 .11 1. 26
4.78 8.57 .36 .04 .05 .86
6.03 10.25 .43 .00 .00 .63
7.68 12.31 .67 .01 .02 .43
7.63 12.50 .62 .01 .01 .22
6.49 10.55 .54 .00 .00 .08
5. 72 9. 60 . 63 . 00 . 01 . 05
5.07 8.76 .21 .00 .00 .00

2d treatment series

5.08 8.35 0.15 0.86 1.75 0.66

.50
1. 82
3.15
3.45
3.83
4. 70
5. 93
7. 48
8.40
8. 18
7. 77
5. 69

.77
3.21
6. 04
6.57
6.91
7. 58
9. 18

11. 26
12. 87
12. 67
12. 67
10. 46

.00

.00

.06

.12

.10

. 13

.17

.21

. 28

. 24

. 28

. 23

3.29
3. 02
2. 42
1. 25

. 33

. 04

.00

.00

.01

.00

.00

.00

6. 62
6.18
4. 91
2. 49

. 66
* 09
. 01
.011
. 03
.00
.00
* 00

. 64
1. 07
1. 60
1. 54
1. 24
.78
. 47
. 27
.16
.07
.03
.00

1 Average of the rates for ages 5-16.

Every child received at least 1 dental prophy-
laxis during each round. In the second period
an attempt was made to provide every child
with a series of 4 topical fluoride applications;
a total of 5,016 children received this treatment.
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Dentist Man-Hours

During the first treatment series a ratio of
1 dentist to 384 children treated per year re-
sulted from an average of 6.2 dentists on duty
in the program. During the second series an
average of 5.5 dentists operating produced a
ratio of 1 dentist to 470 children treated per
year. This staffing average is based on a full
65-hour, biweekly period for all dentists as-
signed during both series with no deductions
made for administrative work, vacations, ill-
ness, training, or other nonclinical activities.

Dentist man-hour rates were determined
from the total clinic time actually worked by
all dentists during the 30 months required for
the first treatment series and the 24 months for
the second. During the first round 3.3 dentist
man-hours were required to complete the treat-
ment of each child, but in the second round
only 2.8 dentist man-hours, or 86 percent as
much time as in the first, were needed for this
work. The average number of permanent teeth
treated per dentist man-hour was about the
same in both series: 2.1 in the first and 1.9 in
the second. However, the 0.7 primary teeth
treated per dentist man-hour in the second series
was an increase of 140 percent over the number
treated per dentist man-hour in the first period.
The reduction in the second treatment series

of 0.5 dentist man-hour required to complete
the treatment of each child resulted primarily
from the lower prevalence of carious teeth and
to improved operating and clinical procedures.
This reduction would undoubtedly have been
greater had there not been constant addition
of new patients with practically no previous
dental treatment and had the time (2-1/2 years)
between the two treatment series been less.

Summary
Dental examination and complete dental

treatment were given 5,944 children in kinder-
garten through the ninth grade in the first treat-
ment series and 5,189 children in the second

treatment series of the Woonsocket, R. I., den-
tal care study.
The first treatment series, covering a total of

30 months, was designed to care for the accu-
mulated dental needs of the group, with pri-
mary emphasis on care of defects in permanent
teeth.
The second treatment series, requiring 24

months, was designed to treat the increment
of defects occurring between treatment periods
and to provide substantially more care for the
primary dentition. The proportion of children
requiring fillings during the second round was
no less than in the initial series. In addition
to the increment of defects occurring subsequent
to treatment in the first series, about 2,500 chil-
dren received initial care in the second series.
Only 20 percent of the children had any per-

manent teeth filled prior to the first series; this
figure increased to 58 percent at the start of the
second.
Examinations for the second treatment period

demonstrated that the average 15-year-old had
8.62 filled teeth, compared to only 2.33 at the
start of the first series.
In all age groups, 1,778 permanent teeth were

extracted in the first series and only 684 in the
second.
There was a reduction of 14 percent in the

number of dentist man-hours required to com-
plete the treatment of each child: 3.3 dentist
man-hours were required in the first series and
2.8 in the second series.
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