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PREFACE

1he Cholera Research Labhoratory (CRL) operates under a
pilateral project agreement between the governments of
Bangladesh and the United States of America. Research acti-
vities of CRL center on the interrelationships between
diarrheal disease, nutrition, fertility and theix environ-
mental determinants. CRL issues two types of papers: sclenti-
fic reports and working vapers which demonstrate the type of
research activity currently in progress at CRL. The views
exprassed in these papers are those of authors and do not
necessarily represent views of Cholera Research Laboratory.
They should rot be guoted without the permission of the
anthors.,



DABSTRACT

This study was conducted in the village of Meheran
along with the prospective study of growth and development.
This report is based on findings of about 350 ¢hildren
followed longitudinally. The children below the age of 1
year were monthly examined for eruption of teeth. Child-
ren over the age of 12 months were examined every 3 months.
The dates of eruption of teeth between two examinations
were elucidated from. the mothers. The relation of dentition
was cempared with the income of the parents, birth weight and
gickness., All the examinations were made by a sihgle werson
who khew the community very intimately.

By the age of 30 months an average of 1% out of 20 milk
teeth erupted in male and female children. The minimum and
maximum time for eruption of 1 tooth was 5 and 18 nenths.
The minimum time for developing all the milk teeth was 18
months for males and 15 months for females. 48 months wvere
the longest time needed for the eruption of all milk teeth.
This period is longer than the time taken by children of
developed and some developing countries.

High birth weight favourabhly influences the eruption.
put frecuent sickness did not influence it. Poorex
economic conditions of the parents delayed dentition up
to 21 months of age and there after no influence was
observed.

For calculation of age in month the formula 7 +
average number of teeth + 3 holds good up to 17 teeth only'.
For children having more than 17 teeth a modified formula
t11 + 3 for 18-1% teeth only' can be used for chilidren not
exceeding 30 months of age. faily's formula does not hold
good for rural Bangladeshi children in estimation of age.



IITROSHCTLON

Age specific dentition may reflect the nutritional
status of children. 1In ceser whoere propeYy age is rnot
known, the counting of tectn may help in estimating the
precise age ©of children. Many rersons living in the
develorina regions of thr tronien are ignorant of their
aexact age. Sometimes the wother nay uot know the child's
age (i1}. The age of dentit.ion for developed countries
has been established. It hae Leen found that the usual
growth pattern of Bangladeshi children lags hehind that
in developed countries., Whethey the age of dentition is
also delayed in Bangladeshi children compared to the
standard is not known. Tn raral areas when the exact age
is not known the calculation of precise age from the
walght and height is also difficult especially in Banglades
where only one out of every © children is found ro have
normal welght for height for age (2). The opinion about
the usefulness of tootr count for estimation of age varies
irom person to person. It has heen shown that the time
rangs of eruption is inadeguateiy of lower secio-egunomic
groups in Africa (3})in &ew Culnez (4) and Peru {5) is
similar to that found amona children in Eurone and Horth
america. McCane {6) wenorted that even in severely under-
nourished children denital eruniion was not delayed. Tut
McLaren et al. (7) have reporied that deciducus teeth
erupt later in marasnic ‘nfanis. Delgado et al. (8) reporte
Lhat the weidght at birth and the nostnatal weight influence
the eruption of deciduous teelt! in Guateomala children. e
also reported that the mear ro. of teeth may he used as an
estimate of mean age. Vellewic2 et al. {9) reported that
children heavier or taller =t pirkh were ahead in dental
develorment upy to 20 months. Fe Tnund ne association of
dertal developnent with health crading, skin fold thickness
or skeletal maturity. MceGregor et al, {10) reported that
up to 18 months the Gamkian cbildren lagged bLehind American
and Furopean children in number o arunted teeth. ile
found that children with delaved dentition ave assessed
as being younuer than true chrorncliocical age, Baily (11)
found no major differercos in whe eruption of deciduous
tooth hetween divferent rutritional greuns. He suggested
the use of a table for estimation of age of children where
true age is net hnovn,. Since physical growth and dentition
at given ages are factorr for comparing children's health
with known standards of the world, it is necessary to
estaklisk the age of dertition in vural Rangladeshi child-
ren for consideration of the rnoszihle influencing factors,



Estimation of age s alsc necessary for clinicians. In
field situations the wveight for age and helglt are
difficult to estimate., In such a situation we want to
examine whether counting of tcoth can help for easy
ascertainment of precise ave of children. ’

BACEKGROUND

The Cholera Research Loboratony (CRLY, Dacca has
been operating a surveilllance area in rural !atlab since
1962. At present there are 234 wvillages under surveillance.
Meheran, a village of the area, was taken un for intencive
surveillance of cholera in 1967-68. Since then thiz village
had been the seat of many investigations ccnducted by many
investigators. The popmilation of the village as of the 1974
CPL census was 1934. The peorle mainly depciid on agri-
culture and fishina. A loncitudinally shudy on dentition
growth and development of children has waen carried out in
the village since 1974. For this purpose a centrally
located clinic had been estaklished for vocording ol den-
tition and anthropometric neasarcments of the childrer. A
trained paramndic supervisad by o supervisor and aided
weekly by a physicion concducted the study., Two village aildes
helped him in bringing the ctiltdyen to clinic, sendina them
lkack home and also in taking meagsurement. ITn addition,
sacio-econonic status and fanily history had been obtained.
'ield assistants visited bLiweelly for recording i1llness of
children, The parents usually reported illiness te the
clinic for obtaining medicine. Serious cases of illness
were referred to the Tield Nosrdtal ot Matlalb., The demo-
graphy was kKept upte date by reqular home visits,

MATERIALE ARD METHODS

The villagers were giver the option of bringing their
children to the clinic for antbropometric measurements,
The age of all the children born after 196% vere ¥Fnowr o
the CRL office. All the new lhorn were included in the
study within 5 davs of tleir PFirth., In addition, zome
children Lorn earlier ware alse included. Free medicine
vere supplled for minor illnesses to all the partacipants,
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Children were hwought to the clinic menthly up to the age
of 12 months and later every 3 months. The history of
eruption of tooth between the visits was obtained from

the parents as precisely as possible. The tecth were
checked by fingertip palpation of gum hy the paramedic
during usuval visits and also when they visited for sick-
ness. The information was noted on a prescribed Format

for every child. If any child failed to attend the clinic
con the prefixed dates the female aides brought him back to
clinic by themselves. The children were grouped according
to low and high birth weight, low and medium socio-economic
status, low and high illness group, low and high nutritional
status at different ages, etc. for the purpose of analysis.
This data has been derived from 350 children.

RESULTS

Table 1 shows the eruption of average no. of teeth in
Heheran children by age and sex. Out of the 80 hoys aged
5 months only 3 had eruption of teeth. On an average at
least 1 tooth grew in boys by the age of 9 months. This,
however, does not mean that every hoy reaching their 9th
month had grown a tooth. By the age of 12 months the
mean number of teeth was 5.5. At the age of 2 yrs. the
average no. of teeth grown was 17.13 and by the age of 30
months the number was at least 19 ocut of 20 teeth. 2all the
male children developed all the 20 milk teeth by 45 months.

The eruption pattern is not significantly different in
female children than males. Amongst 80 female children
only 2 grew a milk tooth hy the age of 5 months. Ry the
age of 9 months the mean no. of erupted milk teeth was 1.15,
This was lower than male children (1.59). A% the en¢ of
a year thg average for females (4.84) was lower than males
{5,457 . At tho age of 2 yrs, the average for females (17.16)
is same as males {17.13). 2By the age of 30 months the mean
for female children was 19.4 teeth which is not different
from males. The female children spent 48 months for grow-
ing all the deciduous teeth. This period was 3 months
longer than that of males.

The average weight in kg. and the mean no. of teeth is
shown in Tabkle 2. Only a few male children out of 80 grew



TARLE 1
ERUPTION OF MILK TLETH, AGE ,

BEX AND NUMBER OF TEETH

MALE

Ages 'No. of Mo, of Averace of No.cf Average
Month'Observaticn Teeth Teeth Observation Teeth Teeth
4 ad 2 O a3 8} G
5 B2 3 .04 82 2 0.02
6 77 17 0.22 78 5 0.06
7 77 30 .38 79 24 0,30
8 77 56 C.713 81 52 0.64
0 73 l1e 1..59 7 =T} 1.15
10 72 176 2.40 7A 137 1.80
11 (e 266 31,50 78 217 2.78
12 783 425 £.45 77 373 4.4
15 70 €84 1,66 75 641 8.54
18 74 999 12,65 77 921 11.96
21 BO 1224 15,35 80 12000 15,00
24 539 1525 17,13 73 1253 17.16
27 37 1612 1553 70 1304 13,63
30 83 L6046 19. 3% 0 1360 16,43
a3 74 1587 1w, 71 &7 1324 £9.?6
36 75 1441 1¢.68 65 1292 192.8B
R 7 1337 16,96 59 1175 19,92
42 €5 1269 19,98 5% 1095 19.9]
45 64 1282 20,03 52 1335 192.90
48 63 1260 20,00 43 964 20,08



ERUPTION OF MILE TEETH BY AGE AND SEX

Male Female Total

age ,Observ. Av. Av.Wt. !Observ. Av. Av.WL. | Obsarv. Av. Av.Wt. fAy,
Month No. Teeth WNo.  Teeth INo. Teeth 'length
4 a2 O 5.43 a3 o 4.94 165 O 5.18 58.82
5 80 ©.04 5.83 82 G.02 5.30 162 G.o3 5.56 60,70
& 77 0.22 6.12 78 0. 06 5,56 15h .14 5.84 62.18
7 77 0.3¢9 6.30 79 0. 230 5.87 156 0. 135 6.08 63.39
3] 77 0.73 6.42 81 0.64 5.9C 158 0.68 6.15 6d.42
9 73 1.59  6.53 78 1.15  5.99 151 1.36 6.25 65.36
10 72 2.49 6.72 76 L.BO 6.28 148 2.14 G.49 6f.33
11 16 3.50 ©.84 78 2.70 6.33 154 3.14 6.58 &7.23
12 78 5.45 7.07 T7 4.84 £.38 19% 5.15 6.3 AB.14
15 79 8.66 7.44 75 H.55 6.65 154 8.60 7.06 £9.99
18 79 12.865 7.80 TPEo1l.96 7.11 156 12.31 7.46 72.00
23 80 15.35 8.1% 80 1h.00 7.56 160 15.18 7.88 74,18
24 g9 17.13 8.66 73 17.16 7.98 162 17.15 8.35 76.10
27 87 18.53 9.09 70 18.63 B8.45 157 18.57 8.8l 78.07
30 a3 16.35 9.60 70 1%.43 8.79 153 19.39 9.23 78.79
33 79 19.71 9.97 67 19.76 9.03 146 15.73 9. 54 Bl.45
36 75 18.88 10.35 65 19.58 9.48 140 19.88 9.9% 83,29
39 &7 19.96 10.74 59 19.92 g9.74 126 19.94 10.27 84.74
42 65 19.98 11.00 55 19.91 10.00 120 19.95 10.54 86.10
45 64 20.03 11.39 52 19.90 10.3% ile 18.97 10.92 87.59

48 63 20,00 11.64 48 20.08 10.55 111 20.03 11.17 88.57



teeth when their average wt. was 5.83 kg. at the age of

S months. ©On the average at least one tcoth had grown

in male children by the age of 9 months when the average
weight was 6.52 kg. At the age of 1l yr., when the average
wt. was 7.07 kg., the average no. of teeth grown was 5.45.
At the age of 2 years the averaye no. of teeth was 17.13
when the wt. was 8.66 kg. When the average wh. increased
to 9.60 kg. the age of 30O months while the average nc. of
teeth reached was 19.35. By the age of 4% months when an
average of 20 teeth had grown, the average wht. attained by
a male child was 11.3 kg.

In the cases of, female children the average wt. (5.3
kg.) was less than male (5.83) when a few of them grew
their lst tooth at the age of 5 months. At the age of 9
months when at least one tooth grew the mean wt. was less
in females {5.99 kg.) than males (6.52 kg.). Thus at the
age of 12 months the females had an average of 4.84 teeth
and an average wt. of 6.38 compared to a male child's
averaging 5.45 teeth and 7.07 kg. in wt. At the age of
2 yrs., when both male and female children had an equal
average no. of (17.13 and 17.16) teeth the average wt. was
more than half a kyg. less in females (7.98 kg.)} than males
(8.66 kg.). By the age of 30 months the mean no.of teeth
was more in females, but the average wt. was nearly a kg.
more in males. This difference remained constant until the
development of an average cof 20 teeth both in males and
females at the age of 45 months and 48 months respectively.
The average length of the sexes together was 65 cm. for
developing an average of at least one tooth and 88 cm. for

20 teeth.

Figure 1 shows the average number of erupted milk
teeth by age and sex. The average number of teeth erupted
up to the 8th month of age was almost equal for both boys
and girls. From the age of 8 months to 21 months boys
developed more teeth than girls. Then the growth was
almost identical for boys and girls. Over 50% of the milk
teeth had erupted in children by the age of 16 months.

Table 3 shows the axact number of teeth erupted in
boys by age and no. observed in each group. This shows
that out of 80 children only one developad one tooth
and another developed ¢ teeth at the age of 5 months.
At the age of 15 months only one child did not develaop

any teeth. The age of a child having only on@ tooth



FIGUEE I

SRUFTI1UN OF TEETH IN BOYS AND GIRLS BY AGE
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Table 3

Exuption of Milk Teeth in Male by Age

Age
Mentn 9] 1 2 3 4 5 £ ? 8 S 1o 1 12 13 i4 15 16 17 18 12 20 No. Obs.
5 78 1 e
6 gg 4 3 1 1 -
7 62 5 7 1 2 -
8 54 7 8 2 101 77
9 39 06 12 3 8 2 2 1 1 73
10 25 4 15 Z 13 & 3 1 2 1. 79
11 17 3 12 8 11 4 2 2 5 1 1 76
12 5 2z 10 4 12 5 17 2 10 3 4 3 L 1 1 7€
15 i 1 7 5 9 7 10 4 11 6 9 5 1 i 2 ri-
18 1 1 B 2 < 5 14 il 3 & 15 1 3 I
21 1 4 1o 2 8 7 27 7 4 1 8 8
24 1 3 & 6 27 8 10 4 24 89
27 1 1 2 16 5 8 2 45 87
30 il 4 & 61 82
33 2 4 1 5 66 78
36 1 1 1 4 &7 74
39 1 3 82 66
4z 1 1 62 &4
45 2 61 63
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varied from 5 to 15 months. Similarly the age of a
child having 8 incisor teeth may vary from 9-18
months. None developed 20 teeth before 18 months and
by the age of 4 years nearly 99% developed all the
daciducus teeth.

Table 4 shows the same distribution of tooth for
girls as seen in Table 3 for bhoys. The age of a female
child as is shown frowm this table for growing one tooth
may vary the 5-18 months. For developing all the incisor
{8) teeth in females the time taken may also vary from
10-24 months. None of the girls developed 20 deciduous
teeth before 15 months and 98% of the female c¢hildren
developed all the {20) deciduous teeth by the age of
4 years.

Whether difference in average income has any assocla-
tion with the erupticn of milk tooth has been shown on
rable 5. It may be mentioned that there were none having
a high income in the village and most of them were medium
and low income group people. The family income has been
arbitrarily divided into two classes, one earning up to
Tk. 3%0 monthly and the second garning over Tk.350 per
month. 'fhe lowest and highest range vary from Tk. 100 to
Tk. 1000. It was noted that some of the children from
the higher income group developed teeth at the age of
5 months but none from the lower income group did so at
t+hat age. At the age of 10 months there was one tooth
more on the average in the higher income group than the
lower. This trend continued up to the age of 21 months.
The trend gradually egualised by 45 months of age.

Wwhether high or low birth weight has any association
with the number of deciduous teeth which erupted has been
shown in 'Table 6. The children have bheen arbitrarily
groupead with the available data. The low birth weight
group ranged from Kg. 1.30 to kg, 2.33. The range for
the high birth weight group was kg. 2.66 to kg. 3.40.
mhe average number of teeth in the high birth weight
group appeared larger from the age of 6 months. From the
age of 11 months this group led the lower birth weight
group by one tooth on the average. At the age of 18 months
the mean no. of teeth in the low birth welght group was
10.67 and 13.00 in the high birth wt. group. This
difference continued and by the age of 33 months all the
children of the high birth weight group had developed
20 teeth. This was only attained by low birth weight
group in 36 months. It was apparent that higher birth
weight was assocliated with early eruption of teeth. As
the no.observed were fewer from the 30th month of age a
larger no. is needed to be conclusive.
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NUMBLR OF TEETH SRUIPIED N CUHILAREN OF LOW AsD RIGH INCOME FAMILIES

hyg e Ne. of Hih Income No, of Low Income
Observation Averade No. Observation Average No.
5m 69 C ool 37 0.0
&I &8 .1 Ja 0.1
7m 6B .3 42 0.2
2341 69 0L b 46 0.4
Om 65 1.5 46 0.8
1Om Ad 2.5 46 L
1lm ) 3.4 46 2.2
12m 64 5.7 51 4.6
15m 6l 2.3 51 8.4
18m 59 L2207 D4 12,3
21lm 54 15.0 51 14.7
24m 46 17.0 51 17.0
27m 33 1.5 A2 8.1
3Cm 15 8.9 28 19.1
33m 1o 19.0 L5 19.7
Jom & 9.2 12 20.1
39m 4 2G.0 51 20.0
42m 5 20.0 9 20.0
45m 7 200 i1 20.90
48m 2 19.6 12 20.3
Sim 10 20.0 1l 20.4
54m 9 12.& 12 20.0
57m 10 19.¢ 11 20.0
&0m 1G 19.6 13 20.6
63m 11 19.7 12 20.3
60m 12 20.4 i1 21.1
69m 10 20.13 Y 21.56
72n 9 20.5 e 21.7
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TAELE 6
AVERAGE NUMBER OF TEETH I CHILDREN
BORN WITE LOW AND HIGH DBIRTH WEIGHT

Low Birth Weight High Birth Weight

1.20 Kg,.-2.33 Ky 2,66 Kg.~3.40 K,
Age Ho. of Obser- Average Ho. of Obser- Average
Honth vatiorn " Teeth ___vation Teaeth
6 27 .07 32 0,25
7 27 0.26 32 0.47
8 27 0,549 32 1.06
o 27 3.9¢ 32 1.53
1o 27 1.70 32 2.56
11 27 2.63 32 3.63
12 27 4.30 32 5.52
15 24 7.75 z6 9.38
L8 21 10,67 25 13.00
21 18 13.236 20 L5.7%
24 16 16.38 15 16,93
27 11 Y7.73 11 18.464
30 7 13.75 5 19,40
33 3 1¢.00 2 20.00

36 1 20.00 1 20.00
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FPigure 11 shows the differences in the eruption of
teeth in lov and high birth weighi groups of children
as has been described in Takle 6.

The assoclation of sickness and eruvtion of teeth is
shown in Table 7. The nc. of children without any sick-
ness were very few In this low socio-economic group of
children. Nevertheless, we have arbitrarily divided the
children in 2 groups.. Group I included children who had
sickness up to 2 days per month. The children in group
IT had more than 2 days of illness. The mean for group
I was 1.1 and for group 1I 3.4 days of illness per month.
None of the c¢hildren had any serious illness requiring
nrolonged hospitalisation. It appeared that the mean
difference of 2.3 days &©f illness per month had no effect
on the eruption of milk teeth.

DISCUSSION

The mean no. of deciduous teeth grown at the age of
9 months in London children is 2.3 and the mean for the
age of 24 months ig 16.3. The mean no. in our series at
the age of ¢ months for boys is 1.52 and for gixls 1.15.
These are less than the standard children of London and
Pavis. But by the age of 24 months the mean is 17.1%6 for
girls and 17.13 for boys. 7his is higher than the former.
Tor the growth of all 2¢ tegth the London children needed
36 months whereas the children of our series needed 45-48
months. Compared to the develowed London and developing
Gampian children the eruption time in cur children is
delayed especially the lst ampearance and £inal completion
time. The reason why male children up to the age of 21
months grew a mean larger no. of teeth is not known.
Wwhether it may be due to preferential feeding rractice
to male children needs further work. The minimnum time
needed for growth of a single tooth in our series is 5
months compared to 3 months needed by Gambian children.
For the erupticn of all milk teeth in all Bangladeshi
children (rural) 48 months were needed compared to 36
months of London and Guatemalan children. This may be due
to nutritional influence.
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DENTITION 1N S1LCK AND LESS SICK CLLILOREN

Sick Child flealthy Child
agu 1.4 days/p.u. 1.1 day/p.m.

] W, of Ohser- Average ho.of Obser— Average
on Lovatden o teeth Lvagiem o feeth
1 29 0.00 g Q.00
5 29 007 g Q.03
& 26 G.15 33 0.15
) 24 .42 32 ¢.38
3 24 0.71 30 C.77
g o L.27 24 1,13
i 22 2.14 19 2.05
11 22 3.09 17 3.6
L2 2] 4,46 17 4.89
Ll 17 f. L2 13 7.46
123 11 11.5% ic 1010

2] 8 14,725 7 13,00
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Birth weight has bLeen found to be associated with
the early start of eruption of teeith as has been
found by other investigators (8.9). The difference
in the cGays of wild to sederate illness did not seen
to have any influence on dentition. Further analysis
considerirg greater differences in the days of illness
may show its effect if any. Uigher fanily income is
associated with higher average no. of eruwnted teeth
up to the age of 21 months. This again may be due to
betver nutrition in higher income group.

Baily (11} has suggested that simple addition of &
to the number of teeth erupted gives the approximate
age in months. In cur series less than 35% of child-
ren grew 20 teeth by the age of 24 months. &o, the
above formula deoes not fit for calculation of age of
thig series of children of rural Bangladesh. %o find
out the aporoximate age of cnildren in this group the
formula '7 + no. of average teeth + 3 shows the ace
in months for & very high percentage up to 17 teeth.
Thereafter the formula 11 + 3 with lo-12 teeth gives
the age in month in most cases. Calculations using
these formula appear w0 e useful up to 30 months of
age only.
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