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Introduction
Osteoporosis and Rickets are important bone metabolic diseases. 
Rickets is caused by the lack of vitamin D and mineral materials. 
According to WHO (world health organization), osteoporosis is 
a skeletal disorder whose most important property is reduced 
bone strength. As a result, the patient with this complication will 
be more prone to bone fractures. WHO considers osteoporosis 
as the third most important global issue following heart diseases 
and cancers and it is titled silent epidemics. [1] This complication 
is one of the most common metabolic diseases during the old 
age ranging from mild cases with no fracture to acute cases and 
various fractures. As the researchers believe, this disease is one of 
the risk factors contributing to death toll and disease. This disease 
plays a major role in the life quality of the elderly due to its high 
costs. [2-4] Higher rates of osteoporosis and fractures associated 
with it are observed among women than men. [1] In other words, 
1 out of every 4 women suffers from this complication, while 
this ration among men is 1 to 8. [5] A frequency rate of 30% has 
been reported for this disease in Europe. A study conducted in 
Austria showed that as many as 470000 Austrian women older 
than 50 are suffering from osteoporosis. [6] The results of many 
studies show that one woman out of every five older than 50 
years old suffers from osteoporosis. The same research claims 
that most women older than 50 have experienced wrist, pelvic, 
and lumbar fractures. [7] As for Iranian women, a frequency rate 
of 32.4% has been reported for lumbar osteoporosis while this 
frequency of femoral osteoporosis has been reported to be 5.9%. 

[5] The results of the same research show that as many as 75% 
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of all fractures are caused by osteoporosis. [8,9] Neonatals, the 
elderly, those exposed to insufficient sunshine, those who have 
problems absorbing fat, the black people, the obese and those 
who have undergone stomach bypass operation are in the danger 
of lack of Vitamin D. [10] Fracture is one of the most important 
complications of osteoporosis. Reduced physical performance, 
pain, less mobility, depression and social seclusion are the most 
important consequences of fractures caused by osteoporosis. 
Medical and non-medical interventions are used to treat 
and prevent this complication. The most obvious feature of 
osteoporosis is the reduced level of minerals and bone matrix. 
[11] The results of various researches points to the fact that 
exercising, taking sufficient levels of calcium and vitamin D 
and exposure to sunshine help slow down reduction of bone 
mass. [12] Proper and regular physical activities play a major role 
in preventing this disease. [13] Further to improving bone health, 
proper physical activities help create balance and coordination 
in the body, improve muscle power and general body health. 

[14] Most researches on osteoporosis have been focused on the 
elderly particularly on ladies in Postmenopausal period. Few 
researches have studied the prevalence of its relative factors 
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among university students. What’s more, the present research 
has also studied the role of the daily schedule of various 
colleges in bone health. The present research seeks to study the 
relative factors of osteoporosis among various ranks of AJA 
students. As a matter of fact, the present research seeks to study 
and compare the effect of various schedules in the cadet and 
medical schools of AJA (in terms of morning exercise, physical 
activity and exposure to sunshine) on osteoporosis (assessed by 
measuring bone density) and its relative factors such as vitamin 
D and calcium levels.

Materials and Methods
This is a prospective, cohort research conducted on the students 
of medical and cadet schools of AJA resorting to Khanevadeh 
and Imam Reza Hospital in 2015-2017. Those who had no 
previous history of taking Vitamin D or pathological fractures 
took part in the research. If the participants took medicines 
without doctor’s prescription, they would be eliminated due 
to low levels of vitamin D. Based on previous studies and 
with due consideration of the inclusion and exclusion criteria, 
the participants were divided into two groups each consisting 
of 100 students. The participants took part in the research 
voluntarily and with due consideration of medical ethics 
principles after obtaining the written consent. 10% of the first 
three-year students in the medical and cadet schools were 
evaluated prospectively. The participants were studied in terms 
of vitamin D and calcium levels and bone mineral density in 
the lumbar, femoral and hip areas. These laboratory assessments 
were conducted once at the beginning of the research. Without 
any intervention, these students were once again assessed in 
terms of vitamin D, calcium, and bone mineral density levels. 
IBM SPSS Statistics v.23 was used to analyze the data and the 
normality of data was studied for all variables. Proper statistical 
tests were utilized based on the normality status. Paired Samples 
t-test and Wilcoxon Test were used to analyze the data. The 
level of statistical significance in this research (P-value) was set 
to less than 0.05.

Results
The participants aged 18 to 24 with an average of 20.08 ± 1.06 

years. The weight and height of the participants were also 
measured. It turned out that the participants weighed from 51 
to 90 kg with an average of 70.13 ± 7.90 kg and their average 
height was 175.85 ± 5.48 cm. A review of age, weight, and 
height of participants in each group showed that those in the 
medical school exhibited higher means in all three variables 
than those in the cadet school. Wilcoxon non-parametric test 
was used to compare levels of Vitamin D in the first and second 
assessment for participants. The results showed that in spite of 
reduced vitamin D levels in the second phase of assessment 
among students of medical school of AJA, this difference was 
not significant (P-value>0.05). On the other hand, the results 
of this statistical test showed that the average level of vitamin 
D among the cadet school students in the second assessment 
had increased significantly compared to the first assessment 
(P-value<0.05) [Table 1].

The vitamin D levels of the participants in the first and second 
phase of assessment was also studied. A review of data pointed 
to an unexpected fact indicating that a large number of students 
in both groups were in the deficient (Vit-D<10) and insufficient 
(Vit-D<30) levels, but the improving trend of vitamin D levels 
was more obvious among cadet school students. Next, the 
calcium levels measured in two phases among cadet school and 
medical school students were analyzed and compared with one 
another. The statistical analysis by Wilcoxon non-parametric 
test confirmed the fact that the calcium levels measured in the 
two phases exhibit no significant change among medical school 
students and this level has stayed relatively constant and fixed 
(P-value>0.05). However, observations point to the fact that the 
calcium levels measured in the second phase were significantly 
more than what was observed in the first phase (P-value<0.05) 
[Table 2]. 

An analysis of the difference between the measured values of 
Total lumbar spine BMD in the both defined stages for both 
groups was one of the main goals of this research which we 
will discuss in details here. In this analytical process where the 
statistical parametric test of Paired Samples T-test was used for 
both groups, it turned out that after 6 months no statistically 

Table 1: Ranking and comparison of vitamin D levels in the first and second assessment among the two groups.
Wilcoxon Test

Mean Std. Deviation N-Mean Rank P-Mean Rank Z P-value
Medical school 
students Variables

F‑D3 24.041 14.174
49.23 51.88 ‑0.120 0.904

S‑D3 23.675 7.553
Cadet school 
students Variables

F‑D3 14.354 8.620
26.14 52.33 ‑8.053 0.001

S‑D3 19.595 8.290
F: First stage measurement
S: Second  stage measurement

Table 2: Ranking and comparison of calcium levels in the first and second phases of assessment among the two groups.
Wilcoxon Test

Mean Std. Deviation N-Mean Rank P-Mean Rank Z P-Value
Medical school 
students Variables

F‑Calcium 9.58600 0.482841
47.55 47.42 ‑1.447 0.148

S‑Calcium 9.51600 0.605817
Cadet school 
students Variables

F‑Calcium 9.43700 0.446910
15.63 49.42 ‑8.242 0.001

S‑Calcium 9.93800 0.421584
F: First stage measurement
S: Second  stage measurement
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significant difference was observed between the two groups in 
terms of lumbar spine BMD levels (P-value>0.05) [Table 3].

Femoral neck BMD is another parameter measured in this 
research analyzed following two stages of measurement in 
each group. The results of parametric statistical test of Paired 
Samples t-test among medical school students failed to show a 
statistically significant difference between the values recorded 
in both stages (P-value>0.05). As a consequence of Wilcoxon 
non-parametric statistical test failed to show a statistically 
significant difference between the first measurement data and 
the first stage among cadet school students (P-value>0.05) 
[Table 4].

Another goal of the research was to study, investigate and 
compare Total hip BMD changes within the period of research 
(6 months) for each group. The results of the statistical analysis 
of non-parametric Wilcoxon test showed that in spite of rising 
changes in the second stage of measurement, no statistically 
significant difference was observed between the two stages 
of Total hip BMD measurement among the two groups 
(P-value>0.05) [Table 5].

Discussion
Various researches have pointed to factors such as calcium 
shortage, lack of vitamin D, lack of mobility and proper 
physical activities, insufficient exposure to sunshine, genetic 
and inherited factors, Menopause and previous history of certain 
diseases are the factors that intensify osteoporosis. Vitamin D 
deficiency (VDD) creates imbalance and unnatural conditions 

in levels of calcium, phosphor, and bone metabolism. VDD 
contributes to reduced absorption of calcium and phosphor from 
your diet and this will increase levels of parathyroid hormone 
(PTH). Higher osteoclastic activities will create weak local bone 
centers as a result of parathyroid hormone which will culminate 
in reduced bone mineral density (BMD) and osteoporosis. [15] 
Measuring bone mineral density (BMD) is one of the most 
important methods to diagnose osteoporosis. Considering the 
great importance of this issue in the health and life quality 
of people, the researchers in the present study have studied 
osteoporosis and its relative factors among various ranks of the 
students of AJA. Various groups are working on osteoporosis 
and the factors that affect it and they keep publishing their 
results. A review of the related literature and an analysis of the 
results achieved by those researchers and comparing them with 
the present research points to a general alignment and rational 
agreement between data. In a 20-year cohort research ending in 
2014, Lindqvist et al. studied the effects of receiving sunshine 
on the death toll regardless of the disease (all-cause mortality). 
They arrived at the conclusion that failing to expose to sunshine 
is a risk factor for all-cause mortality. Although the first glance 
at this research fails to show a correlation between this research 
and its goals with our research, the general view and conclusion 
of our research can justify its correlation with the above-said 
study. [16] Based upon the reports released in a review research by 
Holick in 2007 [17] and according to the epidemiologic research 
by Eobinson et al. [18] the global rate of Vitamin D insufficiency 
is 50%. A glance at the present research shows that the rate of 
insufficient vitamin D in both groups at the beginning and at 
the end of the research was more than 50% which shows the 

Table 3: Total lumbar spine BMD comparison in the double stages of measurement in both groups.
Paired Samples Statistics

Mean Std. Deviation t d P-Value
Medical school 
students Variables

F‑Total lumbar spine BMD 0.98625 0.082785
1.727 99 0.087

S‑Total lumbar spine BMD 0.97602 0.079998

cadet school students Variables
F‑Total lumbar spine BMD 0.98694 0.091588

‑1.366 99 0.175
S‑Total lumbar spine BMD 0.99493 0.083123

F: First stage measurement
S: Second  stage measurement

Table 4: Femoral neck BMD comparison in the double stages of measurement in both groups.
Paired Samples Statistics

Mean Std. Deviation t d P-value

Medical school students Variables
F‑Femoral neck  BMD 0.96553 0.127235

1.438 99 0.154
S‑Femoral neck BMD 0.96164 0.129567

Cadet school students Variables
F‑ Femoral neck  BMD 1.01585 0.132028

47.66 41.26 ‑1.948
S‑ Femoral neck  BMD 1.01055 0.130832

F: First stage measurement
S: Second  stage measurement

Table 5: Total hip BMD comparison in the double stages of measurement in the two groups.
Wilcoxon Test

Mean Std. Deviation N-Mean 
Rank

P-Mean 
Rank Z P-value

Medical school 
students Variables

F‑ Total hip  BMD 1.00620 0.114051
47.66 41.26 ‑1.783 0.075

S‑ Total hip  BMD 1.01317 0.099195
Cadet school 
students Variables

F‑ Total hip  BMD 1.08741 0.123115
53.42 39.53 ‑1.860 0.063

S‑ Total hip  BMD 1.08256 0.144709
F: First stage measurement
S: Second  stage measurement
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insufficient rate of vitamin D has a great prevalence. At the end 
of the research, the rate of vitamin D insufficiency was 15% 
less than the global level which indicates the positive effect of 
physical activity and exposure to sunshine on vitamin D and 
calcium levels. Many authors such as Fu et al. [19] Langsetmo et 
al. [20] Moayyeri, [21] Zernicke et al. [22] have reported the positive 
effect of physical activity on BMD through mechanical loading 
mechanism. A clear example of these researches is athletes who 
have a higher BMD as a result of greater mechanical loading 
mechanism. [23] In a research by Alghadir et al. in order to assess 
the role of physical activities in bone mineral density (BMD) 
and bone metabolism indicators among 350 young volunteers, 
it was shown that body mass index (BMI), physical activity; 
low calcium consumption and lifestyle play a major role in 
bone minerals density and pre-awareness of osteoporosis 
among adults. [24] Taking into consideration the intangible and 
insignificant change of BMD in our research, we may conclude 
that changes in this variable were not significant possibly due to 
the limited time of the research and absence of any intervention.

Conclusion
Physical activity and exposure to sunshine plays a major and 
central role in the increasing trend of vitamin D and calcium 
level in the group of cadet school students and absence of 
these factors among medical school students is responsible for 
reduced levels of vitamin D and calcium. We may also predict 
that reduced levels of vitamin D and calcium caused by lack 
of physical activity, unhealthy diet, insufficient exposure to 
sunshine, etc. will reduce BMD level over a long period and 
may culminate in Osteopenia and Osteoporosis.

Conflict of Interest
All authors disclose that there was no conflict of interest.

References
1. WHO Study Group WTRS.

2. Chrischilles E, Shireman T, Wallace R. Costs and health effects of 
osteoporotic fractures. Bone. 1994;15:377-386.

3. Darvishi M, Saeedi AA, Amini F. Evaluation of vitamin D levels 
in patients with tuberculosis. The Journal of Clinical and Analytical 
Medicine. 2017:9(Special Issue 2).

4. Morris R, Masud T. Measuring quality of life in osteoporosis. Age 
and ageing. 2001;30:371-373.

5. Khan A. Advances in Osteoporosis Therapy. 2003 update of practical 
guidelines. Canadian family physician. 2003;49:441-447.

6. Jahelka B, Dorner T, Terkula R, Quittan M, Bröll H, Erlacher L. 
Health-related quality of life in patients with osteopenia or osteoporo-
sis with and without fractures in a geriatric rehabilitation department. 
WMW Wiener Medizinische Wochenschrift. 2009;159:235-240.

7. Ström O, Borgström F, Kanis JA, Compston J, Cooper C, McCloskey 
EV, et al. Osteoporosis: Burden, health care provision and opportuni-
ties in the EU. Archives of Osteoporosis. 2011;6:59-155.

8. Keramat A, Patwardhan B, Larijani B, Chopra A, Mithal A, 

Chakravarty D, et al. The assessment of osteoporosis risk factors in 
Iranian women compared with Indian women. BMC Musculoskeletal 
Disorders. 2008;9:28.

9. Wagner CL, Greer FR. Prevention of rickets and vitamin D deficiency 
in infants, children, and adolescents. Pediatrics. 2008;122:1142-1152.

10. Bischoff-Ferrari HA, Dawson-Hughes B, Staehelin HB, Orav JE, 
Stuck AE, Theiler R, et al. Fall prevention with supplemental and 
active forms of vitamin D: A meta-analysis of randomised controlled 
trials. BMJ (Clinical research ed). 2009;339:b3692.

11. Gallagher JC. Effect of early menopause on bone mineral density and 
fractures. Menopause. 2007;14:567-571.

12. Kelley GA, Kelley KS. Exercise and bone mineral density at the fem-
oral neck in postmenopausal women: A meta-analysis of controlled 
clinical trials with individual patient data. American Journal of Ob-
stetrics and Gynecology. 2006;194:760-767.

13. Ernst E. Can exercise prevent postmenopausal osteoporosis? British 
Journal of Sports Medicine. 1994;28:35.

14. Henderson NK, White CP, Eisman JA. The roles of exercise and fall 
risk reduction in the prevention of osteoporosis. Endocrinology and 
metabolism clinics of North America. 1998;27:369-387.

15. Nair R, Maseeh A. Vitamin D: The “sunshine” vitamin. Journal of 
Pharmacology & Pharmacotherapeutics. 2012;3:118-126.

16. Lindqvist PG, Epstein E, Landin-Olsson M, Ingvar C, Nielsen K, 
Stenbeck M, et al. Avoidance of sun exposure is a risk factor for all-
cause mortality: Results from the Melanoma in Southern Sweden co-
hort. Journal of Internal Medicine. 2014;276:77-86.

17. Holick MF. Vitamin D deficiency. The New England Journal of Med-
icine 2007;357:266-281.

18. Robinson PJ, Bell RJ, Lanzafame A, Kirby C, Weekes A, Piterman 
L, et al. The prevalence of vitamin D deficiency and relationship with 
fracture risk in older women presenting in Australian general practice. 
Australasian Journal on Ageing. 2013;32:177-183.

19. Fu X, Ma X, Lu H, He W, Wang Z, Zhu S. Associations of fat mass 
and fat distribution with bone mineral density in pre- and postmeno-
pausal Chinese women. Osteoporosis International: A journal estab-
lished as result of cooperation between the European Foundation for 
Osteoporosis and the National Osteoporosis Foundation of the USA. 
2011;22:113-119.

20. Langsetmo L, Hitchcock CL, Kingwell EJ, Davison KS, Berger C, 
Forsmo S, et al. Physical activity, body mass index and bone min-
eral density-associations in a prospective population-based cohort of 
women and men: The Canadian Multicentre Osteoporosis Study (Ca-
Mos). Bone. 2012;50:401-408.

21. Moayyeri A. The association between physical activity and osteo-
porotic fractures: a review of the evidence and implications for future 
research. Annals of Epidemiology. 2008;18:827-835.

22. Zernicke R, MacKay C, Lorincz C. Mechanisms of bone remod-
eling during weight-bearing exercise. Applied physiology, nutrition 
and metabolism = Physiologie appliquee, nutrition et metabolisme. 
2006;31:655-660.

23. Kohrt WM, Bloomfield SA, Little KD, Nelson ME, Yingling VR. 
American College of Sports Medicine Position Stand: Physical activ-
ity and bone health. Medicine and Science in Sports and Exercise. 
2004;36:1985-1996.

24. Alghadir AH, Gabr SA, Al-Eisa E. Physical activity and lifestyle ef-
fects on bone mineral density among young adults: socio-demograph-
ic and biochemical analysis. Journal of Physical Therapy Science. 
2015;27:2261-2270.


