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Abstract 

Background: Vitamin D deficiency is seen in all races, age groups and ethnic backgrounds. It is 

estimated to affect more than one billion people worldwide. This study was done to find out vitamin 

D levels and its associated factors among elderly patients presenting with fractures.  

Material and method: This cross-sectional study was performed at our tertiary care hospital, in 

patients above 45 years, presenting with fracture as a result of trivial trauma. In all patients serum 

25(OH)D level was measured. A level of serum 25(OH)D < 10 ng/ml was labeled as the deficiency, 

between 10 to 29 ng/ml as insufficient and ≥ 30 ng/ml as sufficient. 

Results: A total of 102 patients were included in our study with mean age of 60.8 ± 13.4 years, out 

of which 60 were males and 42 females. Mean serum 25(OH)D level in our study population was 

15.82 ± 5.88 ng/ml. We found 94.1% of the patients were having a low level of serum 25(OH)D i.e. 

less than 30 ng/ml, with 78.4% insufficient (between 10 to 29 ng/ml) and 15.6% deficient levels 

(below 10 ng/ml). Higher age, female, menopause and lack of sunlight exposure were found to be 

significantly associated with lower vitamin D levels.  

Conclusion: This study gives us important inside of a high prevalence of hypovitaminosis D in 

elderly patients. Detection and prompt intervention of vitamin D deficiency at an early stage can be 

helpful in decreasing the fracture in these elderly. 
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Introduction 

Vitamin D is very important for the 

musculoskeletal health as well as overall 

wellbeing. Apart from rickets in children and 

osteomalacia in adults, vitamin D deficiency 

has been associated with pain and muscle 

weakness [1,2]. Inadequate serum vitamin D 

is also associated with secondary 

hyperparathyroidism leading to increased 

bone turnover and bone loss, resulting in 

increased risk for fractures especially in the 

elderly and postmenopausal women, even 

with minimal trauma [2-4]. Studies have 

documented the benefits of vitamin D 

supplementation in fracture reduction [5]. 

 

Sources of vitamin D in human body include 

diet and sunlight. Vegetarian diet lacks in fish 

and animal protein, which are important 

source of vitamin D. Further, food product 

available in market unlike western countries, 

are not fortified with vitamin D or even 

calcium. Few food toxins like phytates which 

are common in vegetarian diet make this 

situation more complicated by preventing the 

absorption of calcium from gut and further 

misbalancing the vitamin D-calcium 

homeostasis in body [6]. The study among 

Caucasian population have proposed a 10 

minutes exposure of sunlight over, head and 
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arms three times per week would be adequate 

to prevent vitamin D deficiency [4]. But same 

cannot be said in reference to Indian 

population where most of people are either 

wheatish or brown-black, having more 

melanin, preventing UV rays from sunlight to 

react with vitamin D precursor in skin. Studies 

in Indian settings have documented the need 

for larger contact period that too daily, for the 

successful reaction [7].  

 

Due to these reasons, Vitamin D deficiency is 

quite prevalent in Indian subcontinent, with a 

prevalence of 66%–91% among various 

populations [8-10].  Elderly citizens are 

especially at higher risk of vitamin D 

deficiency primarily because skin and gut are 

now less efficient in producing and absorbing 

vitamin D and immobility among them 

decrease the sunlight exposure [4]. While the 

handfuls of studies are done on 

postmenopausal women with fractures, very 

few have studied the role of vitamin D among 

elderly. Given the importance of vitamin D in 

overall wellbeing as well as deficiency leading 

to fracture, data enlightening the prevalence 

of vitamin D deficiency in elderly patients may 

be of great value. Therefore we conducted this 

study to find out the prevalence of 

hypovitaminosis D and related factor among 

elderly patients sustaining fractures with trivial 

injury. 

 

Material and Methods  

This cross-sectional study was conducted over 

a period of 12 month duration from January to 

December 2015 at our center after approval 

from Institutional Ethics and Research Advisory 

Committee and informed consent from each 

participant. Our city is a district place in north 

India, which receives daily sunlight for not less 

than 10 hours throughout the year and natives 

of our place have skin complexion of wheatish 

to dark in color. Most of our patients belong to 

rural populations involved in agriculture, who 

are exposed to long duration of sunlight, that 

too with minimal clothing [11].  

 

All patients with more than 45 years age 

presenting with fragility fracture to hip and 

wrist caused by trivial trauma were included 

in the study. Patients with deranged kidney 

function or renal calculi, abnormal thyroid 

function, liver disease, history of esophageal 

disease, peptic ulcer or cancer or taking long-

term therapy like estrogen replacement 

therapy/corticosteroids/anticonvulsants/antico

agulant/glucocorticoid were excluded from the 

study.  

 

All study subjects were admitted in orthopedic 

ward, with detailed history followed by 

physical examination. A pre-designed 

questionnaire covering various risk factors 

was used to collect data from these subjects. 

For estimation of vitamin D levels, we 

measured pro-hormone 25-hydroxyvitamin D 

[25(OH)D], rather than the measurement of 

serum 1,25(OH)2D concentrations, as former 

is shown to related with vitamin D deficiency. 

For this Vitamin D estimation, 4ml blood 

sample of the subject was collected in ice-

cooled syringes and maintaining proper cold 

chain was send to endocrinology lab earliest. 

At endocrinology lab, quantitative 

determination of total serum 25(OH)D was 

done by direct competitive chemi-

luminescence immunoassay (CLIA) 

methodology from serum after centrifugation 

at 1200 rpm for 10 minutes. For our study, 

Vitamin D less than < 10 ng/mL, between 10–

29 ng/mL and more than 30 ng/ml was 

considered deficiency, insufficiency and 

sufficient respectively [12,13]. 

 

Statistical analysis was performed using 

Statistical Package for Social Sciences (SPSS) 

Version 20. The categorical variables were 

represented by percentage (%) along with 

95% confidence interval and continuous 

variables were expressed as mean with 

standard deviation. The statistical significance 

was tested by unpaired t-tests for 

independent as well as Analysis of Variance 

(ANOVA), wherever applicable with Bonferroni 

test for post-hoc assessments to identify the 

groups that are homogenous with respect to 

mean. All tests were two tailed and a p value 

of ≤ 0.05 was considered significant.  

 

Results 

A total of 102 patients were included in the 

study, out of which 60 patients (58.8%) were 

male while rest 42 (41.2%) females. Overall 
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mean age was 60.8  13.4 years (range 45 to 

92 years), with mean age of male being 60.1  

13.7 years while that of female was 61.6 

13.1 years. Among them 54.9% were urban 

residents while 45.1 % were living in rural 

area. Majority of population were married 

(83.3%) and Muslim by religion (59.8%). 

None of the participants reported use of 

sunscreen ever. 34 patients presented with 

intertrochanteric fracture, 66 with fracture 

neck of femur while 2 patients presented with 

distal radius fracture. None of the patients had 

been investigated for vitamin D level or 

received treatment for osteoporosis in past.  

The mean level of serum 25(OH)D was 15.82 

 5.88 ng/ml. Out of 102 cases included in the 

study 6 (5.8%) patients were in sufficient 

range (>30 ng/mL), while rest 94.2% were 

classified as either deficient or insufficient 

level. Eight patients (78.4%) were insufficient 

(between 10-30 ng/mL) and 16 patients 

(15.6%) patient were deficient in serum 

25(OH)D (< 10ng/mL) (Table 1 & Fig. 1). 

Figure 1: Patients as per to Vitamin D level 

        

 

Figure 2: Age Vs Vitamin D levels 

    

When compared the age in groups, the means 

age in deficient group (72.98.9 year) was 

higher than insufficient group (59.412.9 

year) and normal group (45.82.0 year), and 

this was statistically significant (F = 13.352, 

df 2, p <0.001).  On Post Hoc analysis using 

Bonferroni test, a significant difference was 

found between means of age with deficient 

group and insufficient group (mean difference 

= 13.5, p <0.001), deficient group and 

normal group (mean difference=27.1, p 

<0.001) as well as insufficient group and 

normal group (mean difference=13.6, p = 

0.026). Thus higher age was significantly 

associated with vitamin D deficiency as well as 

insufficiency levels (Fig. 2).  

 

Means of vitamin D level in males (17.43 

6.39) was higher as compared to females 

(13.50  4.14) and this was significant when 

we analyzed by independent t test (p<0.001). 

Females who had not attained menopause 

were having significantly higher means of 

vitamin D level (17.413.22) then those who 

had attained menopause (12.583.81, p 

value-0.002). When we compared religion and 

residence of patients with the vitamin D levels, 

we did not found significant relationship 

between means of them. Although patients 

who gave history of daily sunlight of 15 min or 

more were having significantly higher levels of 

vitamin D levels (16.456.06) in comparison 

to those who did not (12.603.55) (p value - 

0.001) (Table 2). 

Discussion 

Vitamin D plays important role in calcium 

metabolism. Indians owing to cultural, 

religious and ethnic variation from western 

world are more prone to low level of vitamin D 

[2-4]. Most of the epidemiological researches 

of level of Vitamin D in fracture patients are 

from western countries. Hence we studied 

vitamin D levels and its associated factors 

among elderly patients presenting with 

fractures in 102 Indian patients and observed 

very high prevalence (94.1%) of 

hypovitaminosis D, with prevalence of 

insufficiency in 78.4% and deficiency in 15.6% 

of cases.  
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Table 1: Status of Vitamin D levels in study population. 

Serum Vitamin D status Frequency Percentage 95% CI 

Deficiency (<10 ng/mL)  16 15.7 9.8 – 24.1 

Insufficiency(10–29 ng/mL)  80 78.4 69.4 – 85.4 

Sufficiency (30–100 ng/mL)  6 5.9 2.5 – 12.5 

<20 ng/mL* 77 75.5 66.3 – 82.7 

<12 ng/mL# 35 34.3 25.8 – 44.0 

 

Table 2: Association of Vitamin D levels with various variables 

Variables Freq. 
Vitamin D level 

t df p value 
Mean SD 

Sex Male 60 17.43  6.39 3.766 99.5 <0.001 

 Female 42 13.50 4.14    

Menopause Not attained 8 17.41 3.22 3.311 40 0.002 

 Attained 34 12.58 3.81    

Religion Hindu 41 16.84 4.87 1.461 98.5 0.126 

 Muslim 61 15.11 6.42    

Residence Rural 46 16.43 5.60 0.962 100 0.338 

 Urban 56 15.30 6.11    

Sun exposure 

(<15 min/day) 

Inadequate  17 12.60 3.55 -3.550 37.6 0.001 

Adequate 85 16.45 6.06    

 

While there is no generalize consensus on 

optimal levels of serum 25(OH)D for deficiency 

and insufficiency, most researchers considered 

more than 30 ng/ml as sufficient level 

[6,7,12]. Lips et at has classified vitamin D 

deficiency at level of less than 20 ng/ml 

among Caucasian, but at the same time 

stressed that cutoff for these levels should be 

based on population studies and level which 

triggers secondary hyperparathyroidism 

[4,13]. Studies among Indian patients with hip 

fracture found prevalence of vitamin D 

deficiency (taken by them as <20ng/ml) at 

76.7% in Delhi and 74% in South 

India[14,15]. If we take similar cut-off point in 

our study, 75.5% of patients had 25(OH)D 

levels less than 20ng/ml.  

  

International studies assessing prevalence of 

vitamin D deficiency according to National 

Osteoporosis Society criteria (< 12 ng/mL), 

found it as 50% among US postmenopausal 

women with hip fracture and 78% among 

German vertebral fracture patients (compared 

to 34.3% in this study with same criteria) 

[16,17]. Another study done in US, among 

Caucasian presenting with minimal trauma 

fracture, documented similar 97.4% 

prevalence of hypovitaminosis D (<30 ng/ml) 

[18]. Although there is no universal consensus 

to what constitutes subnormal concentrations 

of vitamin D, most of literature shows a higher 

prevalence of hypovitaminosis D in fracture 

patients, because it is major reason of weak 

bones leading trivial trauma to cause fracture.  
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Studies have shown that when serum 

25(OH)D levels fall below 30 ng/mL, calcium 

absorption decreases and it leads to secondary 

hyperparathyroidism, resulting in resorption of 

the calcium from bone in order to maintain 

serum calcium within normal range [7]. This 

secondary hyperparathyroidism may lead to 

weak and fragile bone, and further to fracture 

by trivial trauma. This is the same reason why 

studies have recognized serum 25(OH) D < 30 

ng/ml be used as the cut off value for vitamin 

D insufficiency [4,7,19,20].  

We observed the low levels of vitamin D to be 

significantly associated with advancing age, 

females, especially those who have attained 

menopause, and among inadequate sun 

exposure. Previous studies have documented 

elderly and postmenopausal women as risk 

factor for fracture [4,5] similar to our study 

but prior studies had conflicting results in 

regards to advancing age. Although higher 

prevalence of vitamin D deficiency among 

elderly and with each decade has been 

demonstrated by Bhat et al and Arya et al 

[21,22], but Marwaha et al and Narang et al in 

their study among health adults did not found 

any relation with advancing age [8,23]. 

Although few researches had found 

hypovitaminosis D irrespective of gender, 

majority are in notion of this being commoner 

among menopausal females [8-23]. Female 

gender, especially from north Indian 

population, by virtue of various customs and 

culture, often stay at home with minimal 

chances of sun exposure, and whenever they 

go outside, are fully or maximally covered, 

decreasing the chance of sunlight exposure. 

Application of sunscreen, which is common in 

female, reduces the chances of adequate UV 

rays penetration in skin.  

Studies have proposed minimum duration of 

daily 30 minutes of sun exposure is required 

for adequate production of vitamin D 

[7,15,23], although in our study this was even 

lesser. We observed daily exposure of 15 min 

of sunlight is significantly associated with 

higher level of serum vitamin D.  

We did not observe residence and religion to 

have a significant effect on serum vitamin D 

level in our study population. Both rural and 

urban population as well as Hindu and Muslim, 

had almost similar mean of serum vitamin D 

level as of the mean study group, although all 

were in insufficient range, confirming the 

widely prevalent of vitamin D deficiency 

among various socioeconomic groups, 

different ethnicities, rural and urban areas as 

well as different professions as other have 

measured [7]. Therefore all older people 

irrespective of their ethnicity, residence or 

professions, need to be monitored for 

hypovitaminosis D and Vitamin D supplements 

to be given to them, which will help in 

resisting fracture, not only by strengthen the 

bone to survive trivial fall but also in averting 

the chances of fall by strengthening the 

proximal muscle [19,20].  

Conclusion  

With such high percentage of prevalence of 

vitamin D deficiency/insufficiency in elderly 

fracture population, we should thought toward 

it prevention to prevent the occurrence of 

fracture. Oral vitamin D supplement should be 

advocated as first line defense to all. Along 

with being fit and healthy, promoting outdoor 

activities would serve as a good public health 

measure in increasing the serum vitamin D 

levels. 
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