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Summary

Background. /ron and Vitamin D3 deficiency is one of the major
global health problems in teenagers and adolescent population.
This study was aimed to monitor the utilization and predictive fac-
tors of Iron and Vitamin D Supplementations Program (IVDSP) in
high schools’ girls.

Methods. In a cross sectional study, the pattern of Iron and D3
consumption based on IVDSP on 400 high schools’ girl in Qom,
Iran assesses. Data collection was used by a reliable and stand-
ard researcher based questionnaire and daily, weekly, monthly
and seasonally consumption of complementary minerals in
schools were gathered. Data analysis conducted using SPSS ver-
sion 20 (SPSS Inc., Chicago, IL, USA) by chi square, independent
t-test and multivariate logistic regression.

Results. The mean age of subjects was 15.14 + 1.52 years
and ranged from 12 to 18 years old. The total weekly prevalence

Introduction

Iron and Vitamin D deficiency is one of the major
global health problems, which is also common in the
adolescent population and can have a negative impact
during phases of rapid growth, increasing susceptibility
to infection, autoimmune and other chronic disease
and also impair mental development and learning [1,
2]. Anemia due to Iron deficiency is a prevalent
disorder in high school girls and is defined based
on hemoglobin concentration lower than 12 gr/dl in
women [3] while the optimum level of Vitamin D
is 30 ng/ml [4]. In the absence of adequate level,
about 20-25 pg (800-1,000 IU), the oral Vitamin D
supplementation is required daily to achieve sufficient
levels in adults and children [5]. Current estimates
indicate that Vitamin D deficiency (VDD) is a
common health problem, affecting 1 billion people
globally [6]. Also, more than two billion people suffer
from Iron deficiency anemia as the most common
nutritional deficiency in the world [7]. According
to the estimate of the World Health Organization,
25% of students suffer from Iron deficiency anemia

of D3 and Iron consumption in high schools’ girls was calculated
36.73% and the weekly prevalence of Iron and monthly prevalence
of Vitamin D3 consumption was 33.75% and 40.5%, respectively.
The most common causes of non-consumption were bad taste
49.31%, Iranian made drug 20.27%, drug sensitivity 19.82%
and drug interaction 10.60%, respectively.

Conclusions. The inadequate and incomplete rate of IVDSP in
Qom was high and more than 60% of distributed supplementa-
tions have been wasted. Results showed that students who were
participated in educational orientation classes were more suc-
cessful and eager in Iron and Vitamin D3 consumption. Therefore,
more educational explanatory interventions for both students
and her parents recommended to increase the efficiency of the
program.

and in developing countries, the prevalence of Iron
deficiency anemia in students and adolescents has
been reported from 29.9% to 79.6% [8, 9] and it is
reported 13.9% in Iranian population with age less
than 18 years in a meta-analysis study [10].

The need for Iron during adolescence, which according
to the definition of the WHO is between the ages of 10
and 19 years, increases 2 to 3 times due to physiological
and physical changes in girls. The prevalence of Iron
deficiency anemia in this age group and especially
in girls after puberty due to menstrual bleeding
and growth spurt is increasing. Therefore, high-risk
groups of Iron deficiency anemia are menstruating
girls, pregnant women, and the elderly people [11-14].
Lack of micronutrients, including Iron and Vitamin D,
has major effects on human health and economic and
social development [14]. This shortage can lead to
a waste of educational and health care resources, a
decrease in productivity due to an increase in maternal
mortality and morbidity, and ultimately a decrease
in physical and mental capacity in a large part of
society [15]. Complementary therapy, supplementation
programs, nutrition education, and food fortification
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with Iron compounds are the WHO strategies for control
and prevent Iron and Vitamin D deficiency, are [8].
Furthermore, Iron and Vitamin D Supplementation
Program (IVDSP) was implemented in all high
school’ girls during the past 20 years in Iran improve
the health of students through nutritional education
and supplemental assistance. According to this program,
16 Table ts of Ferfolic and 9 Table ts of Vitamin D3
(50,000) are distributed among students over 12 years
of age on a weekly and monthly basis [12]. Despite the
reports of several studies that show the positive effect
of the supplement program in reducing the level of
Vitamin D and Iron deficiency, a national report and
some other researches show the lack of correct use of
Iron supplements and the high prevalence of anemia
and Vitamin D deficiency among Iranian teenagers [16-
20]. Therefore, the present study was designed and
conducted to monitor the utilization and predictive
factors of Iron and Vitamin D Supplementations Program
(IVDSP) in high schools’ girls.

Materials and methods

In a cross sectional study, 400 girl students in high
schools of Qom, Iran recruited to monitor the Iron and D3
Complementary Therapy program in June 2023. Sample
size calculation was done by using the type one error,
o = 0.05, success rate of program in a recent study in
Semnan, Iran equal 16.5%, and the precision proportion
as d = 0.04 based on following formula which use for
prevalence estimation studies [21].

The minimum sample size for this study has been
calculated 350, but due to clustering sampling method
and considering the design effect equal 1.35, overall
486 questionnaires were distributed and finally, data
of 400 girls’ students were analyzed. We used cluster
sampling method to select the high schools from
different districts of Qom city and in each district,
one high school selected. In the next stage, one class
selected randomly and all consent students recruited
for study. Verbal informed consent was taken from all
participants.

Inclusion criteria was girls who living in Qom
and studying in governmental high school. Girls
who were studying in high schools without complete
distribution of Iron and Vitamin D complementary, girls
who were transferred from other high schools during
the educational year, and girls who were using foreign
complementary drugs were excluded form study.

Data collection was used by a reliable and standard
researcher based questionnaire that was used in
our recent study [22]. The prepared questionnaire
including two different sections. First section contains
demographic characteristics such as age, menarche
age, nationality, marital status, weight, height, BMI,
high school level, educational major, parents’ education
and parents’ job and socioeconomic status. The second
section of questionnaire including some questions that
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evaluate the complementary consumption pattern in
high school girls’ students. The daily, weekly, monthly
and seasonally consumption of complementary in
schools including Iron and Vitamin D3 consumption
as well as home consumption including folic acid,
Calcium, Zinc, Vitamin C, Multi Vitamin, Vitamin B,
and Other complementary drugs were gathered. The
reliability of used questionnaire of Iron and Vitamin D
supplementations program in current study was 0.780
(o0 =0.780; CI1 95%: 746-0.811).

ETHICAL CONSIDERATION

All the students were free to participate in this study
and verbal informed consent taken from all included
subjects. Moreover, the authors were assured all
participants that their information will be confidential.
In addition, the study protocol was approved by ethical
committee of Qom University of Medical Sciences by
IRMUQ.REC.1401.048 at 10.05.2022.

STATISTICAL ANALYSIS

The primary outcome in current study was the weekly
Iron and Vitamin D3 supplement consumption in high
schools. Therefore, girls who have consumed Iron
and Vitamin D3 supplement weekly in their schools
categorized as consumed and compared with other
students. Therefore, monitoring and effectiveness
of Iron and Vitamin D supplementations program
evaluated by regular and on time of these two
supplements.

Statistical analysis conducted using SPSS version
20 (SPSS Inc., Chicago, IL, USA). First, we used
descriptive statistics to show the demographic
characteristics of subjects and prevalence rate of different
supplement consumption. Chi square test was used to
assess relationship between supplement consumption
and qualitative variables such as contribution in
explanatory sessions, and consumption surveillance.
Independent t-test was used to evaluate difference of mean
and standard deviation of quantitative variables such as
age, menarche age, BMI, weight and height between two
different groups (consumed and not consumed). P-value
lower than 0.05 considered as significant.

Results

In this study we assess 486 students in high schools of
Qom, Iran and finally the questionnaires of 400 students
received (response rate = 82.30%). The mean age of
subjects was 15.14 + 1.52 years and ranged from 12 to
18 years old. The mean of BMI was 20.44 + 3.14 kg/
m? and the mean of weight and height was 52.12 + 8.62
and 159.66 + 7.19 cm, respectively. The mean of self-
rated health was 7.82 + 2.13 that varied from 1 to
10 (used 10 Point-Likert scale of self-rated heath)
and approximately 10% of high school girls reported the
SRH lower moderate (quit weak and weak). More details
of demographic variables of participations depicted in
Table 1.
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Tab. 1. Descriptive statistics of demographic continues variables of participations in study.

Variables N Minimum Maximum Mean Std. Deviation
Age, year 400 12.00 18.00 1514 1.52
Menarche age, year 373 9.00 16.00 12.95 1.25
BMI, kg/m? 400 12.49 37.28 20.44 3.14
Weight, kg 400 30.00 83.00 5212 8.62
Height, cm 400 130.00 175.00 159.66 719
Self-rated health score 400 1.00 10.00 5.82 213

Tab. II. Descriptive statistics of demographic categorical variables of
participations in study.

Variables Frequency Valid
percent
High school | First high school 221 55.25
level Second high school 179 44.75
Experimental 107 26.8
Human science 47 11.8
Educational ;
major Mathematical 15 3.8
Technical science 12 3.0
None 219 54.8
) ) Iranian 290 72.5
Nationality
Other 110 27.5
. Single 380 95.0
Marital -
Married 20 5.0
llliterate 48 12.0
Elementary 162 40.5
Mother ;
education Diploma 105 26.3
Bachelor 70 17.5
MSc & Upper 15 38
llliterate 27 6.8
Elementary 151 37.8
Father ;
education Diploma 126 31.5
Bachelor 65 16.3
MSc & Upper 31 7.8
Physician/Manager 22 5.5
Staff 28 7.0
Mother job Housekeeper 316 79.0
Unemployment/
Free 32 8.0
Retried 2 5
Physician/Manager 19 4.8
Staff 72 18.0
Father Job | Unemployment/ 276 68.9
Free '
Retried 24 6.0
Died 9 2.3
Low Income 82 20.5
) Lower average
Socio . income 164 a41.0
Economic -
Status Average income 78 19.5
Upper average
income 76 19.0

According to demographic characteristics (Tab. II),
26.8% studying in experimental major and 72.5%
were Iranian. Socioeconomic status of participated
studies showed that only 21.3% of students’ mothers
and 24.1% of students’ fathers have college academic
education and only 12.5% of students’ mothers and
22.8% of students’ fathers have professional jobs.
Finally, 38.5% have average and upper average
income in society. From all studied students, 132
(33%) reported a type of background disease including
depression (17.5%), hypothyroidism (4.5%) and other
diseases (11%).

Our effectiveness results of program execution showed
that the prevalence of both D3 and Iron consumption
(complementary consumption in high schools)
was calculated 36.73% (126 students). The weekly
prevalence of Iron and Vitamin D3 consumption was
33.75% and 6.25% and the monthly prevalence for Iron
and Vitamin D3 consumption was estimated as 57%
and 40.5%, respectively (Tab. III). Our results showed
that the most important causes of un-consumption were
bad taste (49.31%), Iranian made drugs (20.27), drug
sensitivity (19.82%) and drug interaction (10.60%),
respectively.

We assessed the relationship between of complementary
consumption with demographic variables and the results
in Table IV showed that contribution of students in
explanatory sessions (p =0.003), contribution of students
in school sessions (p = 0.001) were predictor variables
for better complementary consumption in high schools.
However, contribution of girls’ parents in sessions
and executive of consumption surveillance were not
significant variables for complementary consumption in
high schools’ girls.

Comparing the mean of age, menarche age, BMI, weight
and height between two different groups of students in
high schools based on complementary consumption
(Tab. V) showed that the menarche age in complementary
consumption group was statistically significant than
other group (p = 0.043), but there was not significant
difference between two groups regarding to age, BMI,
weight and height.

The binary multivariate logistic regression showed that
lower age and contribution in explanatory sessions for
supplementary consumption were the most positive
important predictors of IVDSP success. Based on our
results age (AOR =0.732, CI95%: 0606-0883, p=0.001)
and contribution in explanatory sessions (AOR = 0.161,
CI95%; 0.072-0.356, p < 0.001). Based on these results
by increasing the age the IVDSP success decrease, but
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Tab. IlI. The daily, weekly, monthly and seasonally prevalence of complementary consumption in girls’ high schools.

Variables No Yes, n (%)
n (%) Every day Every week Every month Every season Seldom
High schools consumption
Iron consumption 68 (17.00) 18 (4.5) 117 (29.25) 93 (23.25) 4 (1.00) 100 (25.0)
Vitamin D3 141 (35.25) 5(1.25) 20 (5.0 137 (34.25) 3(0.75) 94 (23.50)
Home consumption
Folic acid 295 (73.75) 3(0.75) 25 (6.25) 41 (10.25) 1(0.25) 35(8.75)
Calcium 312 (78.00) 16 (4.0 18 (4.50) 17 (4.25) 0(0.00) 37 (9.25)
Zinc 300 (75.00) 10 (2.50) 20 (5.0) 19 (4.75) 2 (0.50) 49 (12.25)
Vitamin C 230 (57.50) 9(2.25) 21 (5.25) 28 (7.0) 10 (2.50) 102 (25.50)
Multi Vitamin 286 (71.50) 10 (2.5) 8(2.0) 10 (2.50) 6 (1.50) 80 (20.0)
Vitamin B 309 (77.25) 0(0.00) 2 (0.50) 14 (3.50) 4 (1.0 71 (17.75)
Other
complementary 355 (88.75) 2 (0.50) 1(0.25) 10 (2.50) 3(0.75) 29 (7.25)
drugs
Tab. IV. The relationship between of complementary consumption in high schools’ girls with demographic variables.
! Complementary consumption
Variable Yes, n(%) No, n (%) Total pvalue
o Yes 24 (25.30) 71 (74.70) 95 (23.75)
i’é‘s‘ggﬂts contribution in explanatory 15 (37.50) 25 (62.50) 40 (10.00) 0.003
No educational Session 87 (32.80) 178 (67.20) 265 (66.25)
o Yes 15 (25.90) 43 (74.10) 58 (14.50)
Ejsfigf contribution in explanatory 19 (27.10) 51 (72.90) 70 (17.50) 0.341
No educational Session 92 (33.80) 180 (66.20) 272 (68.00)
Yes 58 (44.30) 73 (55.70) 131 (32.75)
School session programs No 12 (24.50) 37 (75.50) 49 (12.25) 0.001
No educational Session 56 (25.50) 164 (68.50) 220 (55.00)
Yes 17 (26.60) 47 (73.40) 64 (16.00)
Consumption surveillance No 75 (33.90) 146 (66.10) 221 (55.25) 465
Sometimes 34 (29.60) 81 (70.40) 115 (28.75)

contribution to explanatory programs enhancing the
IVDSP prosperity.

Discussion

Our results showed that the overall utilization of
IVDSP in high schools’ girls is only 36.73%. The
weekly prevalence of Iron and monthly prevalence
of Vitamin D3 consumption was estimated 33.75%
and 40.5%, respectively. Different studies in Iran
showed that the utilization of this program in female
high school students is weak. In Karimi et al. study on
440 middle school and high school female students from
different areas of Semnan city [12], the results showed
inappropriate consumption of Iron supplements, which
was in line with the results of our study. Another
study in Yazd girls showed that only 53.9% of middle
school girls and 16.5% of high school girls consumed
supplements completely [23]. In addition, in another
mixed method (quantitative and qualitative) study by
Khamarnia et al. in Zahedan on 400 randomly selected
high school students from different regions, most of
the students received Iron supplements irregularly
or did not use them [13]. Dubik et al. study in Tamal
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Metropolis, Ghana also showed that 60% of the girls
students did not take Iron and folic acid pills, which is
consistent with the results of our study [24]. However,
different results in a wide variety of students’ selection
are the most reasons. On the way, all studies showed that
the efficacy of this program in Iran is insufficient and
more activities is necessary to increase the efficiency
of IVDSP.

Bad taste, Iranian made drug, drug sensitivity and drug
interaction were the most common causes of non-
consumption, respectively. In a similar qualitative study
by Alami et al. the perceived challenges of the national
plan of Iron supplement in schools assessed and target
community of students, parents, school administrators
and school health instructors interviewed in Gonabad
city. They found that the bad taste of Iron pills was one
of the main influencing factors in not taking Iron pills
by students [25], which was consistent with the results
of the present study. Another study in Zahedan bad taste
and quality of Iron pills were the related factor of no
usage Iron supplementation and they recommended the
improvement of taste and quality of Iron pills for better
consumption [13].

VDD prevalence estimated 76% in adolescents
and approximately 93.9% of girls and 85.3% of
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Tab. V. Comparing the mean of continues variables between two dif-

ferent groups of students in high schools based on complementary

consumption.
Complementary
Variable consumption p value
Yes, No,
Mean = SD Mean = SD

Age 15.24 £ 1.58 1510 £ 1.49 0.382
Menarche age 14.59 = 1.07 11.32 £ 1.32 0.043
BMI 20.55 + 3.06 20.38 +3.18 0.624
Weight 52.65+9.17 51.87 £ 8.36 0.400
High 159.86 + 6.50 | 159.57 +7.50 0.695

pregnant women affected to this disorder [26, 27].
In addition, a systematic review and meta-analysis
showed that the overall prevalence of Iron deficiency
anemia in the Iranian population under 18 years
of age was estimated at 13.9% and the overall
prevalence of Iron deficiency was 26.9% [10].
Another study in the first and third grades of high
schools in Yasuj city, showed this rate 32.3% and in
the third grade, as 41.9% [28]. Several researches
show that students with Iron deficiency anemia have
significant differences in terms of doing schoolwork,
recognition, problem solving, sensory and motor
abilities, and memory power compared to healthy
students [8]. The consequences of Iron deficiency
anemia in adolescence have a negative impact on a
person’s reproductive performance in the future and
the risk of low birth weight, premature birth, and
abortion [12, 29]. Since millions of people suffer from
Iron deficiency, this problem has a significant impact
on economic and national development by reducing
the quality of life of people, and it can be said that
prevention of Iron deficiency and anemia caused by it
has the greatest benefits for public health [8].
Despite the efforts of the Ministry of Health,
Treatment and Medical Education in implementing
free Iron supplement programs for adolescent groups,
especially girls, the utilization and consumption
of Iron and Vitamin D3 is low and this program
was being unsuccessful [27]. Nevertheless, due to
implementation of IVDSP, the consumption of Iron
and Vitamin D is approximately 40%, while the
monthly home consumption of other complementary
micronutrients such as folic acid, calcium, zinc,
Vitamin C, multi Vitamin and Vitamin B was lower
than 8%. In addition, results of different studies in
Iran showed that, the IVDSP has significant effect on
decreasing the Iron deficiency and VDD and change
multiple behavioral intention in female high school
girls and prevent from worse outcomes in pregnancy
in the future [30, 31].

This study was the first investigation to evaluate the
effectiveness and utilization of IVDSP in Qom as
strength, but some limitations were existing. Mineral
interactions due to consumption foreign Iron or

Vitamin D caused underestimation of estimates in
our study. Some female high school’ girls were using
non-Iranian micronutrients and didn’t use Iranian
kind which distributed in schools. Moreover, the
pattern of mineral distribution and micronutrients
consumption manner was different among schools.
High schools that have weekly distribution showed
higher consumption in compared to schools that
distributed all micronutrients’ rations of students one
time at first or monthly.

Conclusions

The inadequate and incomplete rate of IVDSP in
Qom was high and more than 60% of distributed Iron
and Vitamin D3 supplementations have been wasted.
Our results showed that socioeconomic variables such
as patents job and economic status of students are
related factors of consumption of supplementations, but
students who were participated in educational orientation
classes were more successful and eager in Iron
and Vitamin D3 consumption. However, regular weekly
distribution of micronutrients suggested by authors for
enhancing the IVDSP efficacy. Therefore, more support
and educational explanatory interventions for both
students and their parents recommended to increase the
efficiency of the program.
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