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Investigating the effects of physical activity levels, dairy products and
calcium intakes on risk factors of osteoporosis prevention in female

students of Islamic Azad University of Damavand, Iran
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Annotation:
Aim: Osteoporosis is a serious
metabolic bone disorder that

often results in hip fracture and
usually asymptomatic in its initial
stages. Since the majority of bone
formation occurs during childhood
and adolescence, it is important to
begin primary prevention at an early
age, although the optimal way for
instilling this preventive behavior
in youth has not yet been defined.
The purpose of this study was to
investigating the effects of physical
activity levels, dairy products and
calcium intakes on risk factors of
osteoporosis prevention in female
students of Islamic Azad university
of Damavand in Iran. Methods:
This cross sectional study was
conducted on 280 healthy female
university students aged between 18
to 24 years old who were selected
randomly from the university
students of Islamic Azad university
of Damavand, Iran. Subjects
completed an informed consent form,
health history questionnaire; food
questionnaire was used to assess
the entire dietary component intakes
and physical activity questionnaire
(Baecke). Result: The result shows
that Increase in physical activity
and diary product consumption,
the calcium intake with a decrease
in BMI, and increase in BMD. Also
results shows that there were
significant negative correlations
between the physical activity
levels, diary product consumption,
the calcium intake and risk factors
of  osteoporosis. Conclusions:
Increased physical activity and diary
product consumption, the calcium
intake is associated with an increase
in BMD and a concomitant decrease
in BMI. These findings suggest that
population-level interventions to
increase physical activity and diary
product consumption, the calcium
intake would favorably impact
bone and other health outcomes.
Thus, dietary pattern coupled with
higher education levels and greater
physical activity favored bone health
and osteoporosis prevention in
middle school females.
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Mapusi PexmaHu lo6agu, Pacrterap Xo-
cenHn. BnusHne ypoBHA dusnyeckon
aKTUBHOCTW, MOFOYHbIX MPOAYKTOB U MNo-
TpebneHune Kanbuua Ha dakTopbl pUcka u
npodMnakTMKy octeonoposa y CTyAeHTOK
Ucnamckoro Asap yHuBepcuteta (Hdam-
BaHA, WpaH). Lens: Octeonopo3 aBnsieTcs
Cepbe3HbiM  MeTabonMyeckuMm  HapylueHue
KOCTW, 4YTO 4acTo NpuBOAWT K neperomam
6enpa v, Kak npaBumno, npoTekaet Geccum-
NTOMHO B HavanbHOW cTaguu. [lockonbky B
bonbluMHCTBE CcryvaeB (hOPMUPOBaHUS KO-
CTel NPOUCXOAUT B [ETCTBE U IOHOCTYU, BaXHO
HayaTb NepPBUYHYI0 NPOMUNAKTUKY B PaHHEM
Bo3pacTe. XOTsl onTumaribHbI cnocob B gop-
MWUPOBAHWM B K3HW NIOAEN 3TOro NPeBEHTUB-
HOro NoBefeHns elle He onpegenexsl. Liens
AaHHOTO MCCrefoBaHnsA 3aknoyanacb B UC-
crnegoBaHUN BAVSIHUS YPOBHEN huanyeckomn
aKTUBHOCTW, MOJIOYHbIX MPOAYKTOB W MOTpe-
6neHue kanbUma Ha akTopbl pyucka npodu-
NakTMKM ocTeonopo3a y cTyaeHTok Mcnam-
ckoro yHuBepcuTeTa Asag (JamsaHng, VpaH).
MemoObi: 3TO nepekpecTHOe CeKUMOHHOe
nccrnegoBaHue 6bino nposeaeHo Ha 280 3a0-
pOBbIX AeBYyLLKax B Bo3pacTe oT 18 oo 24 ner,
KoTopble ObinMn oTOBpaHbl criyvaHbiM obpa-
30M M3 unucna ctygeHTok Micnamckoro Asag
yHuBepcuteta. CTyAeHTKM BbIpasunm cBoe
MHPOPMMPOBAHHOE cornacve W 3anonHWn
aHKeTy UCTOpUM 300POBbSA. AHKETa MUTaHWA
N aHKkeTa U3NYECKON aKTUBHOCTU Obinn
MCNOMb30BaHbl ANA  OLEHKU [ANEeTU4eCKUX
KOMMOHeHTOB. Pesynbmam: Pesyneratbl no-
KasblBaloT, YTO yBenuM4eHne uanyeckon ak-
TUBHOCTW, NOTpPebneHnsa Kanbuusi B coctase
MOIIOYHOW MPOAYKUMKN NPUBOAUT K YMEHbLLe-
HUIO nHaekca maccol Tena (MMT) u yBenuue-
HWI0 MaKCMMarnbHOro nNoTpebneHns Kucnopo-
aa (MIK). Tawke pesynbraTbl nokasblBatoT
CyLLeCTBEHHbIE OTpULaTeNbHblE KOPpPenauum
mMexay YpOBHEM (hM3NYECKON aKTUBHOCTH,
notpebnexHvem kanbuUms 1 hakTopamm pucka
ocTeonoposa. Bbigodk:: lNMoBbilweHHas ¢uan-
Yyeckasi akTUBHOCTb W MoTpebneHve Kanbums
cBs3aHbl ¢ yBenuyeHnem MIK n conytctByto-
LWwum cHxkeHnem VIMT. OTu gaHHble No3Bons-
0T NPeanonoXuTb, YTO AencTBME ObLLen Ha-
NpaBneHHOCTN ANS MOBbILEHUS (PU3NYECKON
aKTUBHOCTM 1 NoTpebneHne KanbLmns Nonoxm-
TenbHO BNWSET Ha KOCTHYIO CUCTEMY 1 Apyrue
nokasaTtenu 340poBbs. Takum obpasom, pe-
XUM MUTaHUSA B COMETaHUM C Bonee BbICOKUM
ypoBHeM 0by4eHus n Gonbluen puranyeckon
aKTVBHOCTbIO GnaronpuaTHO BnusSieT Ha 340-
pOBbe KOCTHOW CUCTEMbl B NpPOUNaKTUKe
0CTEeonoposa y CTyAEHTOK.

lNMuweesol, payuoH, uauyeckas, akmus-

Hocmb, UpaH, desywKu.

Mapis PexmaHi Mo6aai, Pacterap Xoce-
iHi. Bnnue piBHA ¢i3n4HOI aKTUBHOCTI,
MOJIOYHMX TMPOAYKTIB i CNOXMBaHHA
KanbUil0o Ha YMHHUKM PU3UKY | npo-
¢hinakTMKy octeonoposy y CTYAEHTOK
Icnamcbkoro Asap yHiBepcutety (Oam-
BaHA, lpaH). Mema: Octeonopo3 € cep-
NO3HUM MeTabonivYHMM MOPYLUEHHS KICTKM,
LLIO YacTo NpU3BOAUTL A0 NEPENOMIB CTer-
Ha i, Kk NpaBumno, NpoTikae 6e3cUMNTOMHO
B noyatkoBin cragii. Ockinbku B GinbLUOCTi
BMNagKiB popMyBaHHS KiCTOK BifOyBa€eThb-
CS1 B AUTUHCTBI | FOHOCTI, BaXXNMBO novatu
NnepBUHHY MPOMINaKTUKy B paHHbOMY BiLli.
Xoya onTumanbHWin cnocié y opmyBaHHi
B XXWUTTI Ntogew L€l NpeBeHTUBHOI NOBEAIH-
KN We He BM3HayeHi. MeTa gaHoro gocni-
[)KeHHs nonsrana B AOCHIOXEHHI BNNuUBY
piBHIB  Di3NYHOI  aKTUBHOCTI, MOMOYHUX
NPOAYKTIB i CNOXUBAHHSA KamnbLilo HA YMH-
HWUKN PU3KNKY | NpOinakTnkn octeonoposy
y CTyOEeHTOK lcnamcbkoro yHiBepcuTeTy
Asag (OamBang, IpaH). Memodu: Lle ne-
pexpecHe cekuiliHe [ocnigXeHHs Oyno
nposegeHo Ha 280 3gopoBux AiByatax y
BiUi Big 18 po 24 pokis, siki 6ynu BigidpaHi
BVNaAKOBMM YMHOM i3 Ynucna CTyaeHTok lc-
namcbkoro A3ag yHisepcutety. CTyaeHTKu
BWUCMNOBWUIY CBOO iIH(POPMOBaHY 3rofy i 3a-
NMOBHWUIMW @HKETY icTopii 300poB’a. AHKeTa
Xap4yBaHHs Ta aHKeTa gi3nYHOT aKTUBHOC-
Ti Oyny BUKOPUCTaHI ANS OUiHKN AIETUYHMX
KOMMOHEHTIB. Pesynbmamu: Pesynsratu
nokasytTb, WO 36inblIeHHs i3nYHOI ak-
TUBHOCTI, CMOXWBAHHSA KanbLilo Yy ckragi
MOMOYHOT NPOAYKLii NPU3BOANTb A0 3MEeH-
WeHHs iHaekcy macu Tina (IMT) i 36inb-
LUEHHIO MaKCMManbHOro CMOXWUBAHHS KUC-
Hio (MIIK). Takox pesynsratv nokasyoTb
CyTTEBI HeraTuBHi Kopensuii Mk piBHeEM
i3NYHOI aKTUBHOCTI, CNOXXVUBAHHAM Karb-
uito i daktopamy pusnKy OCTEOonopoay.
BucHosku: TligBuwieHa @i3nyHa aKTuB-
HICTb i CMOXMBaHHS KanbLilo MOB’'si3aHi i3
36inbLieHHsM MITK i cynyTHIM 3HUXEHHSAM
IMT. Ui gaHi 4o3BONAI0TL NPUNYCTUTH, IO
[is 3aranbHOi CNpsAMOBaHOCTI Ans NiaBu-
LLIEHHs1 (Pi3NYHOT aKTUBHOCTI | CMIOXXMBAHHS
KanbLito NO3UTMBHO BMSMBAE Ha KiCTKOBY
CUCTEMY i iHLLi MOKa3HWKM 300pOoB’s. Takum
YMHOM, PEXMUM XapyyBaHHS B NMOEAHAHHI 3
GinblU BUCOKMM pIBHEM HaBYaHHS i Ginb-
IO (Pi3UYHOI0 aKTUBHICTIO CNPUSTIMBO
BMNMBaE Ha 3[10POB’si KICTKOBOI cMCTEMU B
npoginakTuli ocTeonoposay y CTyAEeHTOK.

Xapuyosul, payioH, ghizudHa, akmueHicms,
IpaH, disuama.

Introduction

Osteoporosis is a clinically-silent disease in its early
stages. It can lead to hip and spine fractures later in life.
According to the National Osteoporosis Association of
America in 1999, 28.5 million people in the U.S., of whom
89% are women, had osteoporosis in the USA. Also, 10
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million people in the U.S. were categorized as having
low bone mass, exposing them to the risk of osteoporosis
and osteopenia (Mark & Link, 1999; Drozdzowska et al.,
2004). The effect of environmental factors on bone is
likely to vary across the lifespan, and length of exposure
to exercise, diet, alcohol, caffeine, and smoking may
have increasing impact in older women. Physical activity
and exercise have been demonstrated to have positive
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effects on growing bones before and during puberty,
and many studies have shown the beneficial effects of
high-impact weight-bearing activity on the load-bearing
sites of the skeleton [McKay et al., 2000; Shibata et al.,
2003].Although bone mass achieved by early adulthood
primanly reflects bone mass achieved during growth, the
additional gain in bone mass that may potentially occur is
likely to be dependent on lifestyle factors practiced during
young adulthood these factors may include physical
activity and nutrient intake, in particular calcium intake
[Bonjour et al., 1991; Sowers et al., 1985]. Physical
activity has been suggested as an intervention strategy
to promote optimal bone density during youth and to
reduce the rate of bone loss during middle and later life
[Heaney et al., 2000, Kohrt et al., 1996]. Bone tissue
responds to dynamic as opposed to static loading, as
static loads (even those that produce fairly large stresses
or strains) do not initiate osteogenesis [Lanyon et al.,
1984]. For physical activity to have an osteogenic effect,
the mechanical loads applied to the skeleton need to be
in excess of those encountered in daily activity [Frost et
al., 1988]. Nutrition could be an important modifiable
factor in the development and maintenance of bone
mass and the prevention and treatment of osteoporosis.
Calcium and vitamin D nutrition play an important role in
determining bone health. It has been shown that physical
activities and sports during the growing years affect bone
mass status in the perimenopausal period, and calcium
intake is an additive contributing factor [Uusi-Rasi et
al., 1998]. Reeker et al (3) reported that calcium intake
and physical activity (PA) were significantly associated
with increases in both compact and trabecular bone tissue
[Reeker et al., 1992]. Also studies [Cooper et al., 1995;
Uusi-Rasi et al., 1998] showed that physical activities and
sports during growing years affect bone mass status in the
perimenopausal period, and calcium intake is an additive
contributing factor.

The studies evaluated the impact of both exercise and
nutritional intake on bone mass in premenopausal young

women and results unclear [Takada. 2004], but the study
involved only a small number of subjects and their results
were inconsistent.

However, the associations’ physical activity levels,
dairy products and calcium intakes on risk factors
of osteoporosis prevention in Iranian have not been
thoroughly investigated. The purpose of this study was
investigating the effects of physical activity levels,
dairy products and calcium intakes on risk factors of
osteoporosis prevention in female students of Islamic
Azad university of Damavand in Iran.

Materials and methods

The target population consisted entirely of female
students of Islamic Azad university of Damavand in Iran.
Among them 280 healthy female students with similar
age and weight selected were randomly. The condition of
the study was thoroughly explained to all subjects, and
written informed consent was subsequently obtained.
The protocol was approved by the Ethics Committee
of Islamic Azad university of Damavand, Tehran, Iran.
Subjects completed an informed consent form, health
history questionnaire; food questionnaire was used to
assess the entire dietary component intakes and physical
activity questionnaire (Baecke). SPSW statistical software
(version 18) was used to analyze. Both descriptive (mean
and standard deviation) and inferential statistical were
used to Spearman correlation coefficient were used.

Results

Subject age data are present in table 1. The result
shows that Increase in physical activity and diary product
consumption, the calcium intake with a decrease in BMI,
and increase in BMD. Also results shows that there were
significant negative correlations between the physical
activity levels, diary product consumption and calcium
intake with risk factors of osteoporosis (Table 2).

Discussion

This study focused on the investigating the effects
of physical activity levels, dairy products and calcium
intakes on risk factors of osteoporosis prevention in

Table 1
Demographic characteristics of study subjects (n = 254)
Variables Mean SD
Age (year) 21.1544.62
Height (cm) 162.16+5.04
Weight (Kg) 65.45+7.17
Body Mass Index 24.81+£3.39
Table 2.

Relationship between Physical Activity, Dairy production and calcium intakes

Physical Activity Levels Dairy Products Calcium Intakes
Pearson P Value Pearson P Value Pearson P Value
correlation correlation correlation
Risk Factors of -49.6 0.023 -52.7 0.004 -64.8 0.002
Osteoporosis
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female students of Islamic Azad university of Damavand
in Iran. The results show that significant negative
correlations between the physical activity levels, with
risk factors of osteoporosis. The literature demonstrates
the Physical activity is necessary for bone acquisition
and maintenance through adulthood. The best evidence
that exercise can slow bone loss or add bone mass to
the postmenopausal skeleton comes from prospective
intervention studies. Even job-related physical activity is
an important factor in maintaining adequate bone mass.
The suppression of bone turnover is the key mechanism
for the positive response of lumbar BMD to moderate
walking exercise in postmenopausal women [ Yamazaki et
al., 2004]. The researchers found that Physical activity in
childhood may provide a significant positive contribution
to an osteoporosis prevention strategy (i.e., maximizing
peak adult bone density) that has been endorsed by some
researchers [Burry et al., 1984; Stillman et al., 1987].
Our results suggest that the skeletal status of the os calcis
in young women is influenced by the modulation of
mechanical stress (i.e., physical activity) in the growing
years.

Also results shows, that there were significant negative
correlations between the diary product consumption
and calcium intake with risk factors of osteoporosis.
The major part of this dietary calcium came from plant
sources, which are known to have low bioavailability.
Inhibitors of calcium absorption such as phytates and
oxalates are abundant in the vegetarian diet and retard the
absorption of dietary calcium. Moreover, absorption of
calcium could be hampered by vitamin D deficiency as

this is the major factor influencing absorption of calcium
from the gut. Babarousti et al. (2005), reported that BMI,
Ca intake, and time spent on physical activity affect
heel BMD independently but not in an age-dependent
manner [Babaroutsi et al., 2005]. Results with regard to
the relationship between calcium intake and peak bone
mass were disparate. Greater calcium intake is thought to
contribute to the acquisition of a high peak bone mass. A
meta-analysis showed that calcium intake correlated with
BMD of all areas except in the ulna of postmenopausal
women [Welten et al., 1995].1t is paradoxical that, as
health researchers and educators become increasingly
aware of the importance of good habits in nutrition and
physical activity in the prevention of a variety of chronic
diseases, children and adolescents are adopting lifestyles
that act counter to these. Diets in many developing as well
as industrialized countries are moving towards foods that
are poor in calcium and minerals, and children gravitate to
television and computer games in place of outdoor games
and sports. In order to reverse this trend, it is necessary
to actively promote healthy behaviors and lifestyles to
adolescents. School health education programs are critical
opportunities for facilitating healthy lifestyles for youth.

Conclusions

Our results suggest that physical activity levels, dairy
products and calcium intakes during the growing years
has a positive effect on osteoporosis prevention and bone
density attained by female students.
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