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ABSTRACT

Background: Unfortunately there is no published data available about the bones related
nutrition status of school students any where in Pakistan, especially in Hazara circle. Objective:
The study was designed to measure the daily nutritional intakes of vitamin D, calcium and
phosphorus and its effects on weight and height in different age groups of boys and girls schools
students from different territories of Hazara. Study Design: Observation cross-sectional study.
Place and Duration of Study: Faculty of Health Sciences, Hazara University Mansehra, Ayub
Medical College and Teaching Hospital Abbottabad. Subject & Methods: Data from 189
students, 96 boys and 93 girls having age 11 to 16 years obtained who were studying in schools of
different areas. Age wise the number of participants were almost same in both genders. Boys
and girls were divided into to different age groups such as, 11-12 years,>12-13 years,>13-14
years,>14-15 years and >15-16 years. Daily intakes of Vitamin D, calcium and phosphorus of
each student were calculated over the period of one month. Results: All 189 (100%) participants
were receiving less amount of vitamin D, calcium and phosphorus than recommended quantity
of daily intakes. In boys of different age groups, the daily intakes of vitamin D was <6%, calcium
<24% and phosphorus <28% of recommended quantity. Daily intakes of vitamin D, calcium and
phosphorus of girls groups was measured as <6%, <23% and <27% of per day recommended
level. Weight and height was seen significantly more in boys than girls of age groups >13-16
years. None of the age group of both gender had standard weight and height. Conclusion: It is
very astonishing that, not a single boy and girl student taking daily intake of nutrients up to the
mark of recommended level. This situation is alarming to at risk factors for related sub clinical
bones and health problems.

Keywords:
Phosphorus

School students, Nutritional status, Daily intakes, Foods, Vitamin D, Calcium,

Date of Acceptance: 06/12/2019

Correspondence Address

Tanveer Hussain Shah
PhD, Assistant Professo
Talhatta, Tehsil, Balakot,
District, Mansehra
drthsphd@gmail.com

Article Citation: Shah H T. Assessments of bones related nutritional status in schools students. IJAHS, Jan-Mar 2020;01(71-76):01-06.

INDEPENDENT JOURNAL OF ALLIED HEALTH SCIENCES

IJAHS-

r

0312

INTRODUCTION

Nutration perform the most important vital role in
social, mental and physical condition of human.
The groups having age 11 years to 19 years
between childhood and adulthood is considered
as adolescent." Sufficient intake of nutrients
increases the mass of bone in adolescent and
decreases the chances of fracture.” Maximum
mass of skeleton and growth is achieved in
adolescence period of life.**

Among adolescents, the proper functioning of
metabolic process is essential and can be carried
through adequate nutrition.” Nutrients like

vitamin D, calcium and phosphorus play a major
role for the development and mineralization of
bones.’

Vitamin D has vital effects on skeletal system of
human.” Intestinal absorbtion of calcium and
phosphorus is facilitated by vitamin D.* Calcium
absorption is reduced when serum concentration
of vitamin Dis low.’

Mostly calcium and phosphorus of the body
present in bone, which is about 99% and 85%
respectively.”” "' New daily intake of vitamin D is
600 IU, calcium 1300 mg and phosphorus 1250 mg
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recomended for the age groups of 9 years to 18
years.” " In developing countries the adolescent
age group is more at risk of nutritional
deficiencies."

Keeping in view that, adolescent's nutration is
essential for supporting the growing body and
avoiding health related problems in latter age.
This study was conducted to evalute the daily
amount of vitamin D, calcium and phosphorus
taken by adolescence boys and girls student from
schools of different area Hazara.

METHODS

Present study was approved by Ayub Medical
College & Teaching Hospital Abbottabad and
Hazara University Mansehra. Before
commencing this study, permission was obtained
by the head of respective schools and parents of
the students. Study was approved by Medical
Ethics Committee. The study conducted on 189
adolescent's boys & girls students from
geographically different government schools of
Hazara, Pakistan. The age of participants was 11
years to 16 years. On the basis of their ages, the
participants were divided into different groups,
such as 11-12 years,>12-13 years,>13-14
years,>14-15 years and >15-16 years. All students
included in this study were willingly participated,
through the permission of their guidance. A
special Performa was designed to collect the
information regarding age, weight, height and
daily intakes of nutrients in their foods. The
performa was handed over to the guidance of
participant in front of school's incharge. Each
participant was asked to mention the name and
guantity of eaten foods in the said performa on
daily basis. This practice was repeated for one
month. Daily intakes of vitamin D, calcium and
phosphorus were calculated from their daily
foods by using foods composition guidelines.
Recommended daily intake value of vitamin D is
600 1U, calcium 1300 mg and phosphorus 1250mg.
Results are represented as Mean+=SD and
percentage. Mean value of each nutrient was
measured through their one month intakes.

Percentage of daily intake of each nutrient was
calculated in its comparison with daily
recommended quantities.

The p value was calculated by comparison of boys
and girls parameters of different age groups
through t test. The p values <0.05 and >0.05 was
considered significant and non significant
respectively. Analysis of data was performed by
Minitab 11.

RESULTS

Daily nutritional status of 189 students were
measured, of which 96 (51%) boys and 93 (49%)
girls. Mean age of different groups in both gender
was almost same with no significant difference
(>0.05). Daily intake of vitamin D in boys is
almost same as in girl's student but significantly
more as compared to girls in >13 to 16 years age
groups(<0.05). Significant difference was
observed while taking of calcium in daily foods by
both genders except age group of >12 to 14 years
(>0.05). Different age groups of Boys, the
phosphorus intakes were significantly more as
compared to intake of girl's students (<0.05) but
no differences significantly seen in the age
groupsof 11to12years.

All 189 (100%) participants were receiving very
less amount of vitamin D, calcium and
phosphorus than daily recommended level
proposed for adolescent's age groups. Maximum
dietary intake of vitamin D in boy's gender was
calculated 31.53%+2.35 iu in age group of>13-14
years, which is about 5.25% of total
recommendation and for girls maximum (5.02%)
average daily intake was 30.14%2.96 iu noted in
>14-15 years age group. In boys gender the
average maximum calcium intake on daily basis
observed 317.6%+31.7 mg/dl in >15-16years age
group and in girls 289.3+35.2 mg/dl of >14-15
years age, which were the 24.43% and 22.25 % of
recommended level respectively. The highest
mean level of daily phosphorus intake in boy
gender was calculated 349.9+13.6mg/dl in >14-
15 years which contribute only 27.99% of required
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quantity and in girls the highest level of same
ingredient was observed 328.8+33.8mg/dl
(26.30%). On the other hand the significant
difference was noted among all age groups in
both genders regarding daily intakes of vitamin D,
calcium and phosphorus (<0.05). Results data
shows that average maximum daily intakes of
vitamin D in boys different age groups is <6%,
calcium <24% and phosphorus <28% of daily
reference value. In girls of different age groups
the maximum vitamin D daily intake was <6%,
calcium <23% and phosphorus <27% of
recommended value. Weight and height of girls
inage group 11-12 years is significantly more than
of boy, no difference observed in both sexes of 12-
13 years age and in >13-16 age groups, both
parameters in girls noted significantly less than
boy's gender. None of the age group of both
gender had standard weight and height

Table 1: Characteristics of boys and girls students
participant in the study.

Variable Age Groups Boys (n=96) Girls (n=93) p-value
(Mean=SD) (Mean=SD)
11-12 11.59+0.39 = 11.68+0.33 | 0.45
>12-13 12.84=0.24  12.77+0.22 | 0.37
Age (years) >13-14 13.82+0.22  13.7=0.27 0.13
>14-15 14.79+£0.25  14.75+0.29 @ 0.64
>15-16 15.8+0.31 15.89+0.2 0.26
11-12 29.95+2.74  31.82x1.7 0.016
>12-13 36.74+2.10 = 37.95%+3.20 | 0.17
Weight (kg) >13-14 44.24+2,99 |« 42.39x2.17 = 0.047
>14-15 47.67+2.23  46.05+1.94 = 0.030
>15-16 53.76+3.22 | 49.00+2.13 | 0.0001
11-12 52.10%=1.21 53.41+1.54 = 0.0080
>12-13 55.58+1.64 @ 55.85+0.98 @ 0.54
Height (inch) >13-14 57.94+1.48 @ 56.94+x1.06 = 0.030
>14-15 60.07+1.22 = 58.23x=1.07 = 0.0001
>15-16 62.52+1.73 | 59.31+0.87 | 0.0001

Table 2: Analysis of age and daily intake of nutrients
between boys and girls of different groups

Variable Age Groups Boys(n=96) @ Girls(n=93) @ p-value
(Mean=SD) @ (Mean=SD)

11-12 26.55+2.67 @ 26.71+3.37 = 0.88

Dailv Vitami >12-13 28.16+2.59 = 29.70+2.72 = 0.078

aily Vitamin

D intake (iu) >13-14 31.63+2.35 = 29.11+3.08 = 0.014
>14-15 31.07x2.49 @ 30.14%x2.96 @ 0.31
>15-16 31.32+3.11  29.63+3.20 = 0.10

1112 2524231 | 268.1%11.1  0.01
. . >12-13 | 268.6+18.8 & 283.6+26 | 0.046
:?j!zec(%';’m >13-14 | 296.1+32.8 = 291.6+359 = 0.70
>14-15 | 2085+21.9 = 291.2+31.0 = 0.032
>15-16 | 300.8+24.0 | 277.3+31.0 = 0.016
1112 301.7422.3  296.2+19.0 = 0.42
Daily >12-13 | 32654246 = 310.1+23.6 = 0.41
Phosphorus | >13-14 | 3427+13.8 3211262  0.0051
intake (mg) >14-15 | 349.9+13.6  328.8+33.8  0.013
>15-16 | 349.0+18.6 = 320.8+28.0 = 0.0017

Table 3: Percentage of daily intakes of nutrient in comparison
with daily Recommended quantities

Variable Age Boys(n=96) Daily Girls(n=93) Daily
Groups (Mean=SD) intake % (Mean=SD) intake %

1112 26.55+2.67 442  26.71+x3.37  4.45
>12-13 28.16x2.59 469 | 29.70x2.72  4.95

Sﬁgﬁqmo >13-14 31.53+£2.35 525  29.11+3.08  4.85
intake (W) 1415 31.07+2.49 517 | 30.14+2.96 502
>15-16 31.32+3.11 522  29.63+3.20  4.93
1112 | 2524231 19.38 | 268.1=11.1  20.62
Daily >12-13 268.6+18.8 20.66 = 283.6=26 = 21.81
Calcium |>13-14  296.1%32.8 2277 | 291.6235.9 22.43
intake(ma) |14 15 o985+21.9 2096 | 2012+31.0 22.4
>15-16 300.8+24.0 2313 | 277.3+31.0 21.33
1112 | 301.7+22.3 2413  296.2+19.0  23.69
Daily >12-13 32654246 2612 31012236 24.80
Phosphorus | >13-14| 342.7+13.8  27.41 | 321.1%26.2 | 25.68
ntake(M@) 1415 34904136 | 2799 328.8+338 26.30
>15-16 349.0+18.6  27.92 | 320.8+28.0  25.66
DISCUSSION

In present study the daily intake of vitamin D,
calcium and phosphorus were measured in boys
and girls adolescent students. Participants age of
both genders in different age groups were non
significant (>0.05).

Study conducted on old age people revealed that
Intakes of all nutrients on daily basis were
measured less than DRI except iron and protein®.
Differences in quantity of daily intakes of
nutrients were contributed to different in
socioeconomic position.” According to national
survey, conducted during 2003 to 2006 among
American's adolescents age 14 years to 18 years
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found that, 42% boys and 10% girls had calcium
daily intake above 1300 mg." A study from Turkey
high lighted that none of the cases were taking
vitamin D, calcium and phosphorus as par daily
recommendation.”® Same observation was noted
in our study, in which all the boys and girls
students were taking daily intakes of vitamin D,
calcium and phosphorus less than required level.
In fourteen symptomatic rickets girls the daily
intake of calcium (485 mg) less than
recommended level was found, out of which nine
cases had low intake of vitamin D (228 IU) less
than reference level of 400 IU.” In study from Iran
on adolescents girls demonstrated that daily
intake of vitamin D was (30%), calcium (30%) and
phosphorus (95%). * Daily intake of calcium in
girls was found less than boy’s gender.” In our
study, the maximum intake of vitamin D in boys
was (5.52%), calcium (24.43%), and phosphorus
(29.69%). in girls, higher daily vitamin D intake
was (4.95%), calcium (22.25%) and phosphorus
(26.64%).

Holick found that a daily intake 600 IU of vitamin D
was not sufficient in sun deprived area for three
months.” Commonly the recommended daily
intake of vitamin D is not sufficient if sun
exposure is limited.” Low calcium intake 280
mg/d (<355 mg/day) is associated with higher
risk of blood vitamin D deficiency.” Low calcium
intake increases the needs for already deficient
vitamin D.** Vitamin D deficiency has been noted
in countries with abundant sun shine through out
the year'®® and also in cold or temperate
countries.”

In our study areas, the sunshine vitamin D
synthesis is might be affected by the traditional
and cultural concepts such as indoor activities,
Islamic dress, and pardah system and also due to
environmental uncertainty and cold climatic
effects.

Nutritional rickets (10.8%) has been reported in
north India among adolescent age 10-18 years of
age”and 9.4%inchina.”

In one study from Saudi Arabia shows that the
daily intake of calcium in adolescents girls of age
11 15 years was comparatively greater than boys
(<0.05) but no significant difference was noted in
both gender for vitamin D intakes (>0.05)." In our
study except >13-14 years age groups, the
significant difference was noted for calcium daily
intake in all other groups of both sexes, and also
significant difference was noted regarding
vitamin D intake in both genderage groups of >13
to16years.

In South Asian population, female gender is not
getting much more attention by their family
regarding daily intake of foods, consequently low
weight happened than boys.” Adolescents attain
low bone mass and height due to inadequate
vitamin D which is more dominantly seen in girls
as compared to boys.” Low level of calcium and
phosphorus has adverse effect on bone fracture.”
In our observation regarding relationship of daily
intakes and weight/height is based on synergetic
effect of sunshine vitamin D and vitamin D intake
through daily foods. The weight and height of
students dependent on synergetic effect of
vitamin D and its functional role on calcium
absorptions. Girl's students are more affected due
toless daily intake of required nutrients.

CONCLUSION

Itis very astonishing that not a single boy and girl
student taking daily intake of nutrients up to the
mark of recommended level. This situation is
alarming to at risk factors for related sub clinical
bones and health problems.
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