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Abstract Objective The aim of this study was to determine the association of eruption of
permanent teeth of Sindhi children of Pakistan with the consumption of wheat, rice,
meat, and milk.
Methodology A team of two dentists (one male and one female) and two assistants
(one male and one female) was trained and calibrated before the study and visited all
the 26 selected schools on the prearranged time and date and all the children from
kindergarten 1 to class 8 were screened. Children with at least one “just erupted” tooth
were taken out of the class for further examination. Number of days of eating meat,
rice, vegetable, and milk in a week along with date of birth and some other personnel
information was recorded on a questionnaire sheet.
Results One thousand two hundred five cases were collected from 26 schools,
located in the city of Larkana and its suburbs. The minimum median value belonged
to tooth number 16 and the maximum value was for tooth number 27. Twenty-two out
of 28 teeth (79%) showed early eruption who consumed themeatmore frequently than
lesser time. Twenty-three out of 28 teeth (82%) showed early eruption for the children
who consumed the vegetable diet a lesser number of times as compared with more
frequent. Nineteen out of 28 teeth (68%) showed delayed eruption for those who
consumed the rice a lesser number of times as compared with more frequent. Eighteen
out of 28 teeth (64%) showed early eruption for the children who consumed a lesser
amount of milk as compared with a greater amount.
Conclusion The study concludes that a protein-rich diet accelerated, while calcium,
mineral, and carbohydrate-rich food items delayed the eruption of permanent teeth
among the children of Larkana.
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Introduction

Tooth eruption is defined as the movement of the tooth from
the position of alveolar bone to the oral cavity through the
oral mucosa.1Many factors such as gender, low birth weight,
prematurity, endocrinology condition, socioeconomic
attributes, malnutrition, obesity, and nutritional aspects
may affect early or delayed tooth emergence.2 Time and
sequence of eruption of permanent teeth have been dis-
cussed in many countries covering all the continents as
indicated in the literature.3–5 In Pakistan, only a few studies
have been published on this subject,3–7 In most of the
studies, only the effect of gender has been discussed.3,4,8–11

However, other significant factors, such as dieting patterns,
have not been givenmuch attention. Only a few investigators
have discussed the effect of nutrition on the time of eruption
of permanent teeth.5,7,12 Literature shows that only two
articles have been published from Pakistan on this topic.5,7

One study was conducted in the prepartition time of the
subcontinent, comparing the time of eruption of permanent
teeth between rice-eater children of Madras versus wheat-
eater children of Lahore.7 Another study was conducted to
observe the effect of dieting patterns on the eruption time in
Pakhtoon children of Peshawar.5 Studied showed that
malnutrition/underweight children usually delayed the
eruption of primary and permanent teeth.13 However,
obese/overweight children made early development and
eruption of permanent teeth.14,15 It implies that nutrition
intakes, which are directly proportional to thebodyweight of
a child, affect the time of eruption of permanent teeth.

Literature indicates that the time of eruption of perma-
nent teeth should be determined among different nationali-
ties and races, in which the information is going to
apply.3,4,16–18 As indicated earlier, only a few studies have
been conducted on the Pakistani population. Nevertheless,
the effect of dietary patterns on the eruption of permanent
teeth of Sindhi children has not been discussed in any of
those studies. Therefore, this study was conducted to inves-
tigate this factor in time of eruption of permanent teeth
among Sindhi children.

Methodology

This study is a part of multicenter-funded research con-
ducted for establishing the time and sequence of eruption of
permanent teeth of Pakistani children. Larkana was one of
the centers, chosen for the study to determine the time of
eruption of Sindhi children. A team of two dentists (onemale
and one female) and two assistants (one male and one
female) was trained and calibrated before the study and
kappa statistic was computed for satisfactory inter-exam-
iners reliability. The team visited the randomly selected
school at the prearranged time and date and all the children
from kindergarten 1 to class 8 were screened for the study.
Children with at least one “just erupted” tooth were taken
out of the class for further examination. Consent from
parents and assent from the children were accomplished
before the screening. All the teeth were examined using a

dental examination kit and the data was recorded in a
Performa. Height and weight were measured using the
weighing machine. The number of days of eating meat,
rice, vegetable, and milk in a week along with some other
personnel information was recorded on a questionnaire
sheet. The date of birth of the children was obtained from
the school record. If the child reported that the particular
food item was usually eaten less than three times a week, it
was categorized as “less frequent user,” otherwise assigned
as “more frequent user.” The detailed methodology is
reported in another article.19 One thousand two hundred
and five cases with at least one “just erupted” tooth were
obtained. Statistical Package for Social Sciences (SPSS) (ver.
21) was utilized for data entry and analysis. “t” test was
employed for comparison for different food items usually
consume (less or more frequent).

Results

One thousand two hundred and five cases were collected
from 26 schools of Larkana city and the suburbs. Six hundred
fifty eight (54.6%) students were males and the maximum
number of students were from grade 5 (n¼223;
percentage¼ 18.5) (►Fig. 1). The mean age, height, weight,
and body mass index (BMI) of the participants were
8.66�2.1 year, 129�12 cm, 26.8�8.1 kg, and 16.0�4.2
kg/m2, respectively.

►Table 1 describes the 3rd, 25th (Q1), 50th (median), 75th
(Q3), and 97th percentiles of time of eruption of both the
jaws. The minimum value of the 3rd percentile belonged to
the left first molar (#26) with the value of 3.8 years. The
maximum value of the 3rd percentile belonged to the
left second molar (#27). The minimum value of the 50th
percentile (median) value belonged to the right first molar
(#16) and the maximum value was for the left second molar
(#27). The minimum value of the 97th percentile also
belonged to the left first molar (#26); however, the maxi-
mum 97th percentile appeared for the right second molar
(#17). The minimum value of the 3rd percentile of mandib-
ular teeth appeared for the left central incisor (#31) and the
largest value belonged to the left second molar (#37). The
minimum median value appeared for the right first molar
(#46) and the largest was attached to the secondmolars (#37
and #47). Theminimumvalue for the 97th percentilewas for
tooth number 46 and the largest valuewas for the left second
molar (#37).

►Table 2 discusses the comparison ofmean eruption time
of permanent teeth of the maxillary jaw for the Larkana
children who consumed the meat, less frequently (� 0–3
times/week) as compared with more frequent (� 4
times/week). None of the teeth, except the left lateral incisor
(#22), showed any significant difference between these two
groups. However, 10 teeth out of 14 showeddelayed eruption
for the children who consumed the meat less frequently.
None of the teeth of themandibular jaw showed any statisti-
cally significant difference between the two groups. Howev-
er, 12 teeth out of 14 showed delayed eruption for the
children who consumed the meat a lesser number of times.

Ibnosina Journal of Medicine and Biomedical Sciences Vol. 14 No. 1/2022 © 2022. The Libyan Authority of Scientific Research and Technology and the Libyan Biotechnology
Research Center. All rights reserved.

Dietary Pattern on the Emergence of Permanent Teeth Khan et al. 29



In total, 22 out of 28 teeth (79%) showed early eruption who
consumed the meat more frequently than lesser time.

►Table 3 shows the comparison of time of eruption of
teeth of themaxillary jaw for the childrenwho consumed the
vegetable a lesser number of times as compared with more
frequent. None of the teeth, except the right second molar
(#17), showed any statistically significant difference be-
tween these two groups. Fifty percent of teeth showed early
eruption for the childrenwho consumed the vegetable diet a
lesser number of times as compared with more frequent.
None of the teeth of themandibular jaw showed any statisti-
cally significant difference between these groups. No clear
direction appeared in the mean eruption time of these two
groups.

Comparison of mean eruption time between the children
of rice eater of lesser number of times than more frequent is
discussed in►Table 4. None of the teeth of themaxillary jaw,
except the right secondmolar (#17), showed any statistically
significant difference. However, nine teeth showed delayed
eruption for the children who consumed the rice a lesser
number of times, while four teeth showed early eruption. In
one tooth, themean of the two groups was the same. None of
the teeth of the mandibular jaw showed any statistically
significant difference between the mean eruption times of
these groups. However, 10 teeth showeddelayed eruption for
the childrenwho consumed the rice a lesser number of times
as compared with more frequent. In total, 19 out of 28 teeth
(68%) showed delayed eruption for those who consumed the
rice a lesser number of times as compared with more
frequent.

The comparison ofmilk with a lesser amount as compared
with a greater amount on the time of eruption of teeth is
discussed in►Table 5. None of the teeth of the maxillary jaw
showed any statistically significant difference. However, 10

teeth showed early eruption for the children who consumed
a lesser amount (� 0–3 cups/week) ofmilk as comparedwith
a greater amount (� 4 cups/week). None of the teeth of the
mandibular jaw showed any significant difference between
these two groups. Eight teeth showed early eruption for the
children who consume a lesser amount than a greater
amount. In total, 18 out of 28 teeth (64%) showed early
eruption for the children who consumed a lesser amount of
milk as compared with a greater amount.

Discussion

Pakistan is the fifth most populous country in the world,
divided into four provinces. Each province is separated in
different ethnic groups, including socioeconomic and cul-
tural differences. Literature3,4 indicates that the time of
eruption should be obtained from the population in which
it is supposed to be used, because it may differ due to
ethical, cultural, and socioeconomic backgrounds. There-
fore, studies on the eruption of teeth should be conducted
for each ethical population. From Pakistan, studies have
been published for Karachi3 (overwhelming participants
were Muhajir), Peshawar4 (Pashtoon), Hyderabad6 (Predo-
minated Muhajir), and Lahore7 (predominated Punjabi)
children. Nevertheless, predominated Sindhi children are
not covered in any of the above studies. Therefore, this
study was conducted on the eruption of teeth among
children of Sindhi origin. Part of the study is submitted
for publication in another journal.19

The ratio of male and female children was not very much
different. However, it was tilted upward in favor of female
children. It indicates that a little bit more female children
showed at least one “just erupted” tooth as compared with
male children.

Fig. 1 Percentage of children among gender and classes.
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The 3rd, 25th (Q1), 50th (Median), 75th (Q3), and 97th
percentiles of this study showed lower values as compared
with Vithanaachchi,10 Chaitanya,20 Khan,21 and Sindelar-
ova22 studies. The values of Vithanaachchi and Chaitanya,
obtained from children of Sri Lanka and India, respectively,
were a little bit far away from this study, while Khan’s data,
obtained from Karachi, Pakistan, were not were much higher
than this study. The criterion of “just erupted” tooth is not
very well defined in the articles of Vithanaachchi and Chai-
tanya. Probably they have also chosen the full appearance of

teeth in their studies. That is why their time of eruption is
noticeably higher than this study. The difference between
Karachi and Larkana children could be due to the eating
habits of the two populations. Larkana childrenmay be using
more conventional hard food and items containing more
protein and that are why they have shown a little bit early
eruption as compared with Karachi children. This study
showed more variations as compared with Sindelarova’s
study. However, the median values of all the teeth of this
studywere less than Sindelarova’s study. Comparing the 50th

Table 1 Percentiles (25th, 50%, and 75th) of eruption time of Larkana children

Tooth number P3 P25
Q1

P50
Median

P75
Q3

P97 Tooth number P3 P25
Q1

P50
Median

P75
Q3

P97

17 6.2 9.1 9.8 11.4 12.1 47 5.4 8.8 10 11 11.3

16 4.1 5.3 6.0 6.9 8.6 46 3.7 5.3 6.1 6.9 7.2

15 4.6 7.1 8.3 10 10.2 45 6.1 7.2 9.0 10.3 11.7

14 5.1 8.1 9.1 10.1 11 44 6.3 7.8 9.0 10 11.3

13 6.6 8.3 9.4 10.8 11.6 43 6 8 9.0 10.2 11.2

12 4.9 6.9 7.9 8.5 8.5 42 4.2 6 6.8 7.7 8.9

11 4.8 6.2 6.6 7.3 7.3 41 4.3 5.5 6.3 6.9 8.2

21 4.0 5.9 6.4 7.1 7.1 31 3.2 5.3 6.3 6.9 8.0

22 4.8 6.6 7.7 8.5 8.5 32 4.3 6.2 7.0 7.8 8.7

23 6.2 8.3 9.8 11 12 33 6.0 7.9 8.9 10.1 11.2

24 5.1 7.9 8.9 10 10 34 6.1 7.9 9.1 10 11.3

25 4..6 7.8 8.5 10.1 10.1 35 6.2 8.2 9.0 10.3 11.7

26 3.8 5.4 6.1 6.9 6.9 36 3.3 5.3 6.2 7.0 9.0

27 6.9 8.8 10.0 11.1 11.1 37 7.2 8.8 10.0 11.3 12.1

Table 2 Comparison of eruption time among two categories of meat consumption

Tooth
number

n � 0–3 times/
week

n � 4 times/
week

p-Value Tooth
number

n � 0–3 times/
week

n � 4 times/
week

p-Value

17 18 10.5�1.3 13 9.5� 1.6 0.071 47 65 9.8�1.5 36 9.7� 1.7 0.632

16 14 6.3�1.6 7 6.2� 0.7 0.912 46 22 6.2�1.8 12 6.1� 07 0.780

15 6 9�2.8 13 8.1� 1.3 0.336 45 12 9.1�1.1 22 8.9� 2.1 0.623

14 34 9�1.9 38 9.1� 1.5 0.850 44 43 9.3�1.6 58 9�1.7 0.359

13 63 9.6�1.5 59 9.3� 1.6 0.363 43 67 9.2�1.6 61 9�1.6 0.505

12 39 7.8�1.4 28 7.7� 1.1 0.754 42 43 6.8�1.8 40 6.9� 1.1 0.855

11 21 7�1.5 25 6.7� 1 0.396 41 22 6.7�1.9 22 6.1� 1 0.247

21 24 6.5�1.5 34 6.6� 0.8 0.826 31 19 6.3�1.3 14 6.1� 0.8 0.679

22 33 8.2�1.6 40 7.2� 1.2 0.003 32 43 7.2�1.4 30 6.7� 1 0.099

23 43 9.8�1.6 4 9.5� 1.8 0.477 33 59 9.2�1.8 58 8.8� 1.6 0.267

24 31 9.2�1.9 33 8.4� 1.4 0.063 34 48 9.2�1.9 55 8.8� 1.6 0.182

25 16 8.5�1.9 9 9.4� 2.2 0.301 35 16 9�1.2 14 9.5� 1.8 0.356

26 8 5.9�2.6 8 6.4� 0.8 0.579 36 19 6.6�2.3 11 6.1� 0.6 0.370

27 33 10.2�1.5 8 9.8� 1.5 0.507 37 57 10.1� 1.6 40 9.9� 1.7 0.622
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percentile (median) with other studies showed that most of
the teeth of the Larkana children erupted earlier than the
children of other population.3,10,20,22–24

The dominant ingredients in the food items discussed in
this study, as indicated in Khan et al,5 are (1) carbohydrates in
rice, (2)minerals, such as calcium,magnesium, andminerals,
in vegetables, (3) protein in meat, and (4) fat and proteins in
milk.

Literature indicates that it is essential for the proper
nutrition of a child to be fed diverse food.25 However, in
most of the developing countries, especially in the small

towns and rural areas, people are fed by monotonous diet
with a small number of food items. Data from this multicen-
ter project also showed that 15% of the children from Larkana
were overweight or obese as compared with only 5% of the
underweight children.26 Furthermore literature indicated
that obese children received their energy mostly from pro-
tein and fat, such as meat and milk, and less from carbohy-
drates.5 Many studies2,11,13,24,27 indicated a direct
relationship between obesity and early eruption of primary
and permanent teeth. This study showed that the mean
eruption time of 22 out of 28 (79%) teeth was earlier among

Table 3 Comparison of eruption time among two categories of vegetable consumption

Tooth
number

n � 0–3 times/
week

n � 4 times/
week

p-Value Tooth
number

n � 0–3 times/
week

n � 4 times/
week

p-Value

17 7 8.9� 1.6 25 10.5� 1.3 0.010 47 13 9.9� 1.2 89 9.7� 1.6 0.778

16 7 6�0.9 14 6.4� 1.5 0.636 46 6 6.2� 0.8 28 6.2� 1.6 0.992

15 5 8.1� 1.4 16 8.5� 2 0.666 45 7 9.2� 2.5 27 8.9� 1.6 0.788

14 17 9.1� 1.4 57 9� 1.8 0.941 44 21 9�1.7 84 9.1� 1.6 0.798

13 21 9.1� 1.8 102 9.6� 1.6 0.207 43 28 9.2� 1.8 101 9.1� 1.6 0.746

12 11 7.7� 0.8 57 7.7� 1.4 0.982 42 18 6.8� 1 65 6.9� 1.6 0.870

11 14 6.9� 1 32 6.8� 1.3 0.663 41 9 6.4� 0.5 35 6.4� 1.7 0.904

21 16 6.7� 0.9 42 6.5� 1.2 0.456 31 6 5.7� 0.6 27 6.3� 1.2 0.192

22 16 7.3� 1.1 58 7.8� 1.5 0.254 32 12 7.2� 0.9 61 7� 1.3 0.499

23 24 9.3� 1.8 81 9.7� 1.7 0.231 33 28 9�1.8 89 9� 1.7 0.986

24 17 8.5� 1.5 49 8.9� 1.7 0.413 34 29 8.8� 1.5 75 9.1� 1.8 0.555

25 3 9.5� 2.3 22 8.8� 1.8 0.568 35 6 9.7� 2.1 24 9.1� 1.3 0.382

26 4 6.8� 0.3 12 6� 2 0.458 36 4 6�0.8 26 6.4� 2 0.706

27 5 10.7�1.3 37 10� 1.5 0.371 37 11 10.4�1.8 87 9.9� 1.5 0.427

Table 4 Comparison of eruption time among two categories of rice consumption

Tooth
number

n � 0–3 times/
week

n � 4 times/
week

p-Value Tooth
number

n � 0–3 times/
week

n � 4 times/
week

p-Value

17 5 8.7�1.8 27 10.4� 1.2 0.013 47 10 10� 1.1 92 9.7�1.6 0.655

16 6 6.3�0.7 15 6.2�1.5 0.954 46 4 6� 0.9 30 6.2�1.6 0.769

15 4 8.5�1.1 17 8.3�2 0.840 45 6 9.5�2.5 28 8.8�1.6 0.389

14 14 9.4�1.2 60 9�1.8 0.401 44 22 9.4�1.9 83 9� 1.6 0.283

13 20 8.2�1.8 103 9.5�1.6 0.343 43 27 9.3�1.7 102 9.1�1.6 0.551

12 10 7.9�0.6 58 7.7�1.4 0.482 42 15 6.8�1 68 6.9�1.6 0.930

11 10 7�0.8 36 6.8�1.3 0.645 41 7 6.4�0.5 37 6.4�1.6 0.950

21 11 6.7�1.1 47 6.5�1.1 0.552 31 5 5.6�0.6 28 6.3�1.2 0.199

22 10 7.5�1.1 64 7.7�1.5 0.728 32 8 7.6�0.9 65 6.9�1.3 0.171

23 20 9.7�1.7 85 9.6�1.7 0.744 33 25 9.2�1.7 92 9� 1.7 0.613

24 16 8.8�1.4 50 8.8�1.8 0.913 34 23 9.3�1.3 81 8.9�1.9 0.345

25 2 8.2�0.5 23 8.9�2.1 0.643 35 5 9.9�2.3 25 9.1�1.3 0.281

26 4 6.8�0.3 12 6�2.1 0.458 36 3 6� 1 27 6.4�2 0.739

27 4 10.6� 1.5 38 10� 1.5 0.482 37 12 10.6� 1.8 86 9.9�1.6 0.172
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the children of the frequent user of meat. Ten out of 28 (35%)
teeth showed early eruption of the frequent user of vegeta-
bles. Rouhani et al28 concluded in a systematic and meta-
analysis study that there was a direct relationship between
the consumption of red and processed meat with obesity,
BMI, and waist circumference. The early eruption of perma-
nent teeth in this study could be influenced by the frequent
use of meat only. Nevertheless, calcium, mineral, and carbo-
hydrate-rich foods derived from the use of milk, vegetable,
and rice delayed the eruption of teeth. The nutrition of the
children is directly affected by food consumption and indi-
rectly influenced by socioeconomic status and knowledge
related to the diversity of food, selection, and availability of
food items.11

As indicated earlier that nutrition and eating habits may
change the time of eruption of permanent teeth, which has a
significant effect on the dental treatment delivery in pediat-
ric dentistry due to impact in occlusal, dental caries, and
timing for orthodontic intervention.2 Hence, this study will
give some insight to the pediatric dental specialists to look
into the dietary habits of the children, along with the other
influencing factors to decide the early or late eruption of
permanent teeth.

The schools were chosen from the city and the suburban
areas of Larkana. Therefore, children going to schools from
rural areas were not included, and they might have different
dieting habits. Religious schools (Madaris) were also not
included in the schools’ selection. In Pakistan, most of the
students of the religious schools live in hostels and are
provided a scheduled controlled diet. It has also been
reported that social pressure also produces “desirability
biases” when reporting in such surveys.5 Furthermore,
most of the time, meals contain mixed food items on the
table in Pakistani culture. However, asking each item sepa-
rately will someway give nearly correct picture of the food

items consumed in a week, and reduce this limitation.
Keeping the above-mentioned limitations, the outcomes of
this study should be read with caution. This study covered
only four types of food items, without going into further
details of those types. Therefore, a larger study is needed to
find out the effect of diet on the time of eruption of perma-
nent and primary teeth with the larger variety of food items.

Conclusion

The study concludes that a protein-rich diet accelerated,
while calcium-rich food items delayed the eruption of per-
manent teeth among the children of Larkana.
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