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Diet and sulcus dept h

by W . M. RINGSDORF, JR ., D.M.D., M.S .
E . CHERASKIN, M.D., D.M.D.

Introduction
® It is generally held that physiologic
sulcus depth is one to two millime-
ters .1- 4

This study is designed for a twofold
purpose :(1) to consider the epidemiol-
ogy of gingival sulcus depth in a group
of presumably healthy young men, and
(2) to examine the effect of three die-
tary programs upon gingival sulcus
depth .

Review of the literature
Recent clinical investigations indi-

cate that a relatively low-refined-carbo-
hydrate high-protein diet5-? and a pro-
tein-supplemented diet$ exert a favor-
able influence on the human periodon-
tium. Clinical improvement was evi-
denced by a reduction in sulcus depth,5
gingivitis,g• 8 and clinical tooth mobil-
ity;' Recently, it has been suggested
that greater reduction in tooth mobil-
ity may be obtained by combining sys-
temic nutritional therapy with local
treatment measures.9

In lower animal experimentation a
dramatic and significant reduction of
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A companion paper, "Diet and gingival
state," will be printed in a subsequent issue .

soft tissue lesions of periodontal tissue
occurred in rats on a carbohydrate-free
diet .10• 11 Also, significantly less alveolar
bone loss has been noted in mice sub-
sisting on a low-carbohydrate high-
protein diet .12 The control groups in
both experiments were given nutri-
tionally complete diets containing car-
bohydrates . On the other hand, protein
deprivation in dogs has been shown to
quickly precipitate the destruction of
periodontal tissues13 and, in association
with a high-sucrose intake, to produce
significantly smaller teeth in rats .14

Rats on a protein-free diet exhibited
delayed gingival wound healing and
a breakdown of partially healed
wounds.1 5

Method of investigation

The depth of the gingival sulcus (to
the nearest millimeter) was deter-
mined on the labial, lingual, mesial,
and distal surfaces of the four man-
dibular incisor teeth in 128 junior den-
tal students . Actually, four measure-
ments were made on each of the four
teeth in all but fifteen subjects . Miss-
ing and malposed teeth account for the
29 readings that could not be obtained.
Hence, 2019 of a possible 2048 values
(128 x 16 = 2048) constitute the data
for this report. In general, the oral hy-
giene was rated as fair, and all read-
ings were possible without having to
remove calculus .

The gingival sulcus depth was mea-
sured at the midline of the respective
tooth on the labial and lingual . The
mesial and distal measurements were
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made from the labial of each tooth. A
University of Alabama periodontal
probe (Star Dental Manufacturing
Company) was used to record the sul-
cus depth to the nearest millimeter .
The instrument has two thin, flat cali-
brated spatula blades (one hoe and one
hatchet arrangement) which have
rounded edges to prevent cutting the
epithelial attachment. The accuracy of
the measuring technique was deter-
mined by making a series of 50 mea-
surements and then repeating the
series . The reproducibility is evidenced
by a very significant (P < 0 .001) coef-
ficient of correlation (r = + 0 .989) .

The students were randomly classed
into three major groups (Table 1) .

TABLE 2

EACH CAPSULE CONTAIN S

25,000 units Vitamin A (Acetate )
1,000 units Vitamin D (Irradiated

Ergosterol )
10 mg . Thiamin HCL

(Vitamin B-1 )
10 mg. Riboflavin (Vitamin B-2 )

100 mg. Niacinamide
5 mg. Pyridoxine HCL

(Vitamin B-6 )
20 mg. D-Calcium Pantothenate
5 microgm. Vitamin B-12 (Cobalamin

concentrate )
150 mg. Ascorbic Aci d

(Vitamin C )
5 int . Units Vitamin E (D-Alpha Toco-

pherol acid Succinate )
1 mg. Vitamin K (Menadione )

300 mg . Kelp powder

TABLE 3

TABLE 1

number
groups of treatment regime

subjects

I 40 relatively low-refined-
carbohydrate high -
protein diet

IIa 22 multivitamin-trac e
mineral s

IIb 22 placebo
IIIa 22 protein
IIIb 22 placeb o

Group I, consisting of forty students,
was instructed to take a relatively low-
refined-carbohydrate (no sugar or
white flour products) high-protein diet
(increased consumption of meat, fish,
fowl, eggs, nuts, and cheese) for three
days. Group II (forty-four students)
was randomly divided into two sub-
categories . Group IIa received a multi-
vitamin-trace mineral preparation for
three days (Table 2) ; Group Ilb was
given an indistinguishable placebo for
the same time period. Group III (forty-
four subjects) was also randomly sub-
divided. Group IIIa was given forty
grams daily of a protein supplement
(Table 3) for three days ; Group Illb

COMPOSITION OF PROTEIN TABLET S

average weight 760 mg .
protein conten t

derived fro m
soybean protein concentrate
casei n
gelatin

essential amino acid content
(per 12 tablets )

isoleucine 485 mg .
leucine 715 mg .
lysine 560 mg.
methionine 135 mg.
phenylalanine 450 mg.
threonine 350 mg.
tryptophane 95 mg.
valine 460 mg .

was administered an indistinguishable
placebo .

Three days later sulcus depth was
remeasured by the same examiner with
no knowledge of the initial findings nor
the nature of the dietary recommenda-
tions .

Results

Table 4 summarizes the frequency
distribution of sulcus depth at the first
visit for the entire group of 128 stu-
dents. Several points deserve special
mention. Firstly, in not one instance,
was a sulcus of zero depth observed .

•
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TABLE 4

FREQUENCY DISTRIBUTION OF SULCUS DEPT H

sulcus number percentage
depth of o f
(mm.) sulci sulci

0 0 0. 0
1 202 10 . 0
2 1363 67 . 5
3 382 18 . 9
4 68 3 . 4
5 4 0 . 2

total 2019 100 .0 %

mean 2.2
S .D . 0 .6

tions for the entire group (Table 4) .
Secondly, 22 percent of the group at
the initial examination demonstrated
sulci greater than two millimeters. This
figure also compares favorably with the
earlier reported observations (Table
4) . Thirdly, following the diet, the
number of one millimeter sulci rose al-
most two and one-half fold (from 11 .1
to 26.1 percent) . Fourthly, the number
of two millimeter sulci remained essen-
tially the same (66 .9 to 62.1 percent) .
Lastly, the frequency of greater than

TABLE 5

EFFECT OF RELATIVELY LOW-REFINED-CARBOHYDRATE

HIGH-PROTEIN DIET UPON vSULCUS DEPTH
(Group I )

..'.

initial scores final score s
sulcus number percentage number percentage
depth of of of o f
(mm.) sulci sulci sulci sulci

0 0 0 .0 0 0 . 0
1 70 11 .1 164 26 . 1
2 420 66 .9 390 62. 1
3 126 20 .1 70 11. 1
4 11 1 .7 3 0.5
5 1 0 .2 1 0. 2

total 628 100 .0 628 100 . 0
mean 2 .1 1 . 9
S .D . 0 .6 0 . 6
P < 0 .00 1

Secondly, the overwhelming percentage
of sulci (67.5 percent) were two milli-
meters . Thirdly, if one to two milli-
meters is to be regarded as physiologic
for mandibular incisors in the 20-30
year age group, then 22 .5 percent of
the sulci may be considered pathologic
since they are three, four, and even five
millimeters deep .

Table 5 outlines the initial and final
values for sulcus depth in connection
with the relatively low-refined-carbo-
hydrate high-protein diet (Group I) .
Five points warrant special attention.
Firstly, the greatest number of sulci
(66.9 percent) is two millimeters . This
fraction is consistent with the observa-

two millimeter sulci decreased almost
one half (from 22 .0 to 11 .8 percent) .

Table 6 summarizes the initial and
final scores for sulcus depth for the
groups supplied a three-day multivita-
min-trace mineral versus placebo sup-
plement. Five items deserve special
consideration. Firstly, the greatest
number of sulci (65.0 and 66.9 per-
cent) were of the two millimeter depth.
This finding is consistent with those
earlier reported for the entire sample
(Table 4) and Group I (Table 5) . Sec-
ondly, 24.1 and 17.0 percent of the
group at the start had sulci greater
than two millimeters. These figures
compare favorably with those previ-
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TABLE 6

sulcus
depth
(mm. )

0
1
2
3
4
5

tota l

mean
S.D .
P

EFFECT OF MULTIVITAMIN-TRACE MINERAL VERSUS
PLACEBO SUPPLEMENTATION UPON SULCUS DEPTH

(Group II )

Group IIa Group IIb
(multivitamin-traee mineral) (placebo )

initial scores final scores initial scores final score s

number percentage number percentage number percentage number precentage
of of of of of of of of

sulci sulci sulci sulci sulci sulci sulci sulci

0 0.0 0 0 .0 0 0 .0 0 0 . 0
37 10.9 71 20.9 56 16.1 51 14 . 7

221 65 .0 215 63 .2 233 66 .9 236 67 . 8
61 17 .9 46 13 .5 49 14 .1 54 15 . 5
21 6 .2 8 2 .4 8 2 .3 6 1 . 7
0 0.0 0 0 .0 2 0 .6 1 0 . 3

340 100.0 340 100 .0 348 100 .0 348 100 . 0
2.2
0 . 7

ously reported (Tables 4 and 5) .
Thirdly, after multivitamin-trace min-
eral supplementation, the number of
one millimeter sulci doubled (10 .9 to
20.9 percent) while there was no appre-
ciable change in the placebo-treated
group (16.1 to 14.7 percent) . Thirdly,
in both Groups IIa and IIb the number
of two millimeter sulci remained essen-
tially the same. In Group Ifa the ini-
tial and final values are 65 .0 and 63.2
percent ; in Group IIb 66 .9 versus 67 . 8

TABLE 7

EFFECT OF PROTEIN VERSUS PLACEBO SUPPLEMENTATION UPON SULCUS DEPTH

(Group III )

< 0 .001

2 .0
0 .7

2.0 2.0
0.7 0.7

= 0.50 0

percent . Lastly, sulci greater than two
millimeters decreased from 24 .1 to 15 .9
percent after multivitamin-trace min-
eral therapy ; in the placebo group the
values are 17 .0 and 17.5 percent .

Table 7 describes the initial and final
scores for sulcus depth with protein
versus placebo supplementation for
three days. Five points are noteworthy .
Firstly, the greatest number of sulci
initially were of two millimeters in
depth in both the protein and placebo

Group IIIa Group IIIb
(protein) (placebo )

initial scores final scores initial scores final score s

sulcus number percentage number precentage number precentage number precentag e
depth of of of of of of of of
(mm.) sulci sulei sulci sulci sulci sulei sulci sulci

0 0 0.0 0 0.0 0 0.0 0 0. 0
1 17 4.8 31 8 .8 22 6.2 21 6 . 0
2 235 67.0 254 72 .4 254 72.1 257 73. 0
3 80 22.8 58 16 .5 66 18 .7 65 18 .4
4 18 5.1 8 2 .3 10 3.0 9 2 . 6
5 1 0.3 0 0.0 0 0.0 0 0.0

total 351 100.0 351 100 .0 352 100.0 352 100. 0
mean 2 .3 2 .1 2 .2 2 . 2
S.D . 0 .7 0 .6 0.6 0 . 6
P < 0 .001 = 0 .500

•'
'

/OF

Copyright © Price-Pottenger Nutrition Foundation. All rights reserved. 
 No part of this research may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording, 

or by any information storage and retrieval system, without permission in writing from the publisher. Visit http://ppnf.org for more information.



0
Ringsdorf-Cheraskin • Diet and sulcus depth • 7

9

groups. These figures are surprisingly
similar to those described in connection
with Group I (Table 5), Groups IIa
and IIb (Table 6), and the entire
sample (Table 4) . Secondly, 28.2 per-
cent (Group IIIa) and 21 .7 percent
(Group IIIb) had sulci greater than
two millimeters at the start of the
study. These values closely parallel the
observations in the other groups .
Thirdly, after protein, the number of
one millimeter sulci almost doubled
(from 4.8 to 8.8 percent) ; the scores
remained the same (6 .2 to 6.0 per-
cent) in the placebo-treated category .
Fourthly, in both groups the number
of two millimeter sulci remained essen-
tially the same (in Group IIIa 67 .0 to
72.4 percent ; in Group IlIb 72.1 to
73.0 percent) . Lastly, sulci greater
than two millimeters decreased from
28.2 to 18 .8 percent with protein ; with
the placebo the scores were 21 .7 to 21 .0
percent .

Discussion

Firstly, in the light of conventional
standards, it seems fair to conclude
that pathologic sulcus depth is fairly
common in a group of presumably
healthy young men .

The unsupervised recommendation
of a diet (Group I) seems to have
yielded a significant reduction in sul-
cus depth from 2 .1 ± 0 .6 millimeters
to 1.9 ± 0.6 millimeters (P < 0 .001) .
However, it is difficult to draw many
other conclusions since no control
group was included, and two variables,
refined carbohydrates and protein, had
been altered. For this reason, it is well
to turn attention to Groups II and III
where controls are included, one vari-
able is operative, and the factors are
those which are part of the diet recom-
mended to Group I.

The evidence from Table 6 suggests
that a significant reduction in mean
sulcus depth occurred with 'multivita-

min-trace mineral supplementation (P
< 0.001) ; no such change occurred
with the placebo (P = 0 .500) . Aside
from the very obvious point that there
is a significant difference in the groups,
there is another point which should be
mentioned. It is now generally recog-
nized that the ingestion of refined car-
bohydrates carries with it the possibil-
ity of developing a multivitamin de-
ficiency. Hence, the observations in
Group II suggest that the findings in
Group I may be more significant than
earlier pointed out .

It should be recalled that one of the
recommendations to the participants
in Group I was to increase protein in-
take in an unsupervised fashion . Group
III provides the opportunity to study
the effect of protein under more care-
fully controlled conditions . It is clear
(Table 7) that a significant decrease in
sulcus depth occurred with protein (P
< 0.001) while no change followed the
placebo (P = 0.500) .

There is one other question which it
would be nice to answer if at all pos-
sible . It would be helpful to try to de-
termine the relative efficacy of the vari-
ous therapeutic regimens employed in
this project . A study of the data indi-
cates that sulei greater than two milli-
meters decreased by 10 .2 percent in
Group I, 9 .4 percent in Group IIIa,
8 .2 percent in Group IIa; 0.7 percent
in Group IIIb, and increased by 0 .5
percent in Group IIb . Thus, within the
limits of this study, it appears that the
greatest sulcus depth reduction oc-
curred with the elimination of refined
carbohydrates and addition of protein .
The second greatest reduction was as-
sociated with a protein supplement,
and the least decrease in sulcus depth
seemed to accompany the introduction
of a multivitamin-trace mineral prepa-
ration.

The decrease in sulcus depth in each
instance was mediated chiefly through
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a reduction in marginal inflammation
and edema. These were most probably
in response to systemic alterations
since the dietary consistency was not
altered .

It must be admitted that the method
utilized in this report to measure sul-
cus depth leaves much to be desired .
Nonetheless, the findings are highly in-
teresting in view of the the fact that
the two placebo groups demonstrated
only minimal changes .

Summary

Within the limits of this study and ,
on the assumption that sulcus depth
greater than two millimeters is patho-
logic, one may conclude that approxi-
mately 22 percent of the sulci of a
group of presumably healthy students
are pathologic .

The evidence suggests that, in de-
creasing order, the introduction of
a relatively low-refined-carbohydrate
high-protein diet, a protein supple-
ment, and a multivitamin-trace min-
eral preparation exerted a beneficial
effect (reduction in sulcus depth) . In
contrast, no significant changes were
noted with placebo treatment .

It is well to underscore the fact that
the subjects for this study were pre-
sumably healthy students . It is also
noteworthy that the changes reported
here occurred from Monday to Friday
of the same week .
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