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Abstract 

Our aim in the present study was to evaluate the association between bone mineral density in lumberspine 

and femoral neck with serum levels of vitamin D in females of Kanpur, Uttar Pradesh, India, aged between 

25 to 65 years. Recent attention to the high prevalence of osteoporosis and its association with low vitamin D 

levels in adults has raised the importance of vitamin D evaluation. A low level of vitamin D is considered to 

be one of the most important risk factors for osteoporosis. The present study was a cross sectional study 

carried out for a period of 1 year. i.e, April 2022 to April 2023. A total of 200 females without any diagnosed 

chronic disease attending the outpatient department at Rama Medical College Hospital and Research Centre, 

Mandhana, Kanpur, India, were recruited randomly were included in the study. The serum levels of total 

Vitamin D were taken to be severely deficient if lower than 20 ng/ml, mild to moderate deficient if it was 

between 20 and30 ng/ml and optimum level if it was 31–100 ng/ml. We observed that6.6% ,17.1% ,26.7% 

and 20.0% women suffered severe deficiency of Vitamin Damong the age groups A (25-35 years old), B (35-

45 years old), C(45-55 years old) and D (55-65 years old) respectively. While, 30.0%, 67.14, 69.3 and 72.0% 

had mild deficiency, whereas, 63.3%, 15.7%,4.0% and 8.0 of female among the same groups possessed 

optimal level of Vitamin D. Overall 20% women suffered from severe, 63% had mild to moderate while 17% 

showed normal levels of Vit D. And these results indicated that the age group C (45-55 years) had a slightly 

higher percentage of Vit D deficiency. Only 4-8% of women above the age of 45 had normal Vit D levels. 

The BMI in all groups showed a significant correlation with the mineral deficiency and osteoporosis. Out of 

the 200 women included in the study 122 suffered from Osteopenia while 78 had normal bone density. The 

highest incidence of osteopenia was seen in the Group C (55-65 year) i.e76% while the lowest observed in 

group A (25-35 years) which was 30.0% among the respective groups. The females with a higher BMI had 

lower levels of osteopenia and no subject had indications of osteoporosis across the four groups which is a 

promising indication of better dietary status with respect to Vitamin D. 
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Introduction 

Vitamin D is a group of fat-soluble secosteroids 

responsible mainly for increasing intestinal 

absorption of calcium, magnesium, and 

phosphate. Vitamin D plays a critical role in bone 

metabolism and many cellular and immunological 

processes. Low levels of vitamin D have been 

associated with various chronic diseases 

especially rickets in children and osteoporosis in 

adults especially in women. Osteoporosis is a 

common bone disorder that is characterized by a 

reduction in the bone mass and disruption of bon 

earchitecture leading to impaired skeletal strength 

and increased susceptibility to fragility fractures. 

It is also known by the unique name of "silent 

disease," or "silent thief" because most of the 

times patients and their physicians become aware 

of the condition only after person falls and sustain 

fracture. 

 

Osteoporosis affects postmenopausal females, 

particularly the elderly, and is a prevalent and 

complicated health issue [1]. It is a progressive 

skeletal disease characterised by decreasing bone 

mineral density (BMD) and collateral bone 

microarchitecture destruction, which may 

therefore compromise skeletal strength and 

increase fracture risk [2]. 

 

According to statistics, more than 50% of persons 

aged 50 or older have osteoporosis, with 

postmenopausal females making up over 70% of 

this group [3]. Additionally, in 2010, more than 

900 million women over 50 had osteoporosis. 

Over 10 million females are expected to suffer 

negative effects by 2020 due to the lack of 

efficient disease-prevention techniques [4]. The 

use of BMD as a substitute measure for the 

diagnosis of osteopenia and osteoporosis is widely 

recognised [5]. This further validates the value of 

BMD as a diagnostic tool for aberrant bone mass 

and osteoporosis [6]. Clinically, a person with 

BMD higher than 2.5 SD below the adult mean 

value is regarded to have acquired osteoporosis. 

In general, a number of diverse factors have been 

linked to BMD, including body weight, physical 

activity, and exercise, as well as nutrients like 

calcium and vitamin D, alcohol, coffee, and body 

weight. Body weight and body mass index (BMI) 

[7,8], among these variables, have been found to 

have a significant influence on postmenopausal 

females' BMD [9]. 

Lean mass (LM) and fat mass (FM) make up the 

majority of the body weight in healthy persons 

with FM making up the remaining 16–25% of 

total body weight [10]. Males and females have 

different relationships between LM and BMD, 

and postmenopausal females have a stronger 

effect of FM on BMD than premenopausal 

females do [11]. Body FM has been identified as 

the most important predictor of BMD in 

postmenopausal women in few earlier research 

[12,13]. In contrast, a person's BMI, which is a 

calculated number based on their weight and 

height, allows doctors to classify them as 

underweight, normal weight, overweight, or obese 

based on how much muscle, fat, and bone they 

have in their body [14]. Increased BMI has been 

shown to have a protective effect on bone density, 

and those who are moderately overweight were 

found to have elevated BMD values, suggesting 

that a relationship between BMI and weight gain 

and BMD may exist [15]. More importantly, it has 

been shown that a rise in body weight is 

associated with endocrine changes that can either 

directly or indirectly have a favourable impact on 

bone metabolism [16] investigations [17,18] 

provided evidence linking LM and FM to bone 

mass.  However, a specific BMI value chart to 

accurately predict osteoporosis and related 

fracture risk remains to be fully established. 

Preliminary results suggested that a BMI of 

26~28 may confer some protection, whereas a 

BMI of 22~24 likely indicates an increased risk 

[19]. Therefore, we carried out the current 

analysis and sought to clarify whether body 

weight and BMI have an important impact on the 

BMD of lumbar vertebra and femoral neck in 

postmenopausal females.It is essential to target 

bone health in women by identifying specific risk 

factors and developing awareness programs. 

Moreover, failure to attain sufficient peak bone 

mass in childhood and adolescence and lack of 

maintenance of peak bone mass for a sufficient 

period of time during early adulthood increases 

the risk of osteoporosis.  

Therefore, the present study was undertaken to 

study and analyze the relationship between body 

mass index (BMI) and weight and bone mineral 

density (BMD) measured in lumbar spine (L1-

L4), femur neck in a population of 200 women at 

a women attending Rama Medical College 

Hospital and Research Center, Uttar Pradesh. The 

aim of our study is to find out Bone mineral 

density (B.M.D) of proximal femur & lumbar 

spine in women of different age group (age 25 to 

65 years) & correlating it with serum vitamin D. 

 

Materials and Methods 

The present study was a observational study 

carried out in the Department of Biochemistry 

with collaboration with the Radiology Department 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4716713/#b19-medscimonit-22-145
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for a period of 1 year i.e, April 2022 to April 2023 

at Rama Medical College Hospital and Research 

Centre (RMCH&RC), Kanpur, U.P. The Ethical 

clearance was obtained from the Institutional 

Ethical Committee of RMCH & RC, 

Mandhana Kanpur. 
 

A total of 200 cases of bone deformity were 

included in the study. All the samples obtained 

after a written informed consent.  

 

Inclusion Criteria 

1) Patientsintheagegroupof25 - 65years. 

2) Patients ready to participate in the study. 

 

Exclusion Criteria 

1) Patients with history of fractures due to minor 

trauma or osteoporosis. 

2) Patients with metabolic bone diseases, 

malignancy, renal failure etc. 

3) Patients with terminal illness, psychiatric 

illness and severe dementia. 

4) Patients under the hormone therapy, 

consumption of dietary supplements, ovarian 

surgery. 

5) Patients using the medications that affect bone 

mass such as those given to treat convulsion 

(anti- convulsion), respiratory disease (Gluco- 

corticoid), and thyroid problem. 

 

Sample collection –Females with complain of 

backache with no diagnosed chronic diseases 

attending the outpatient department of 

RMCH&RC were studied. Out Patients in the age 

group 25-65 were chosen for the data collection. 

These subjects had visited the Rama Hospital for 

routine checkup and volunteered to participate 

willingly were included in the study. In this study 

morphomertric measurement of the proximal 

femur and lumber spine in the different age group 

womens were carried out by bone mineral density. 

 

Tools of the study 

The study tools included an interview 

questionnaire, anthropometricmeasurements and 

blood biochemical tests. 

Anthropometric measurements 

The recording of all the anthropometric 

measurements were done with minimum clothes 

without shoes and was conducted on the 

guidelines issued by the World Health 

Organization (WHO). The Age was recorded to 

the nearest completed year. Weight (kg), and 

height (cm) were selected for anthropometric 

evaluation as variables for calculating 

BMI(kilogram/meter2). 

 

Weight: Weight of the subjects was measured by 

using a portable electronic weighing machine. 

The same machine was used in case of all women. 

The machine was calibrated every day before 

using it. The scale was adjusted to the zero mark. 

The patient was made to stand bare-footed on the 

weighing machine without any support, with the 

feet flat on weighing machine and arms by the 

side of the body. The patient was made to look 

straight with eyes parallel to the floor. Body 

weight was measured in kilograms and measured 

to the nearest 100gm. 

 

Height: Height was recorded with the standard 

Stadiometer. The patient was made to stand in 

bare-foot. It was ensured that the occiput, 

shoulders, buttocks and heels of the patient 

touches the flat vertical surface of the wall. The 

patient was made to look straight ahead with the 

line of sight parallel to the floor with the hands by 

the side of body. The highest point (vertex) of the 

head of the patient was felt and the point was 

marked with a marker. While measuring, the 

measurer’s eyes were at the same level as that of 

scale touching the head. Height was measured in 

centimetres and recorded to the nearest 0.5cm 

[20]. 

 

 

 

 

Formula for BMI 

(c)Body Mass Index 

 

The BMI was calculated asper the guide lines given by the WHO, as follows: 

 

BMI=
Weight(inkilograms)Height(inmeters)² 

 

Using the above equation, BMI was calculated until these conddecimal value. 
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BMI classification according to World Health Organization(WHO) 

 
BMI(kg/m2) Classification 

<25.00 Normal 

≥25.00-<30.00 Pre-obese 

≥30.00 Obese 

 

Bone Mineral Density measurements- 

 

Dual energy X-ray absorptiometry (DXA) scan 

was done to assess BMD. BMD of proximal 

femur (F-BMD) and lumbar spine (L-BMD) was 

measured using WIPRO GE DPX-NT. While 

measuring F-BMD and L-BMD with DXA their 

mean value was considered as T-score  

 

BMD classification according to World Health 

Organization (WHO) 

 
BMD(T-score) Category 

>-1 Normal 

<-1to>-2.5 Osteopenia 

<-2.5 Osteoporosis 

 

Bone mineral density measurements 

BMD (grams/centimeter square) was determined 

for the anteroposteri or lumbar spine (L1-L4) and 

mean of proximal right and leftfemur (total and 

sub-regions) by dual-energy X-ray absorptiometry 

(DXA), according to standard protocol. BMD 

values were classified according to WHO criteria; 

a T-score between _1 and _2.5 is indicative of 

osteopenia, while a T-score <_2.5 reflects 

osteoporosis and a T-score >_1 is considered 

normal (WHO, 1994) [21]. 

 

Biochemical assessment of Vitamin D Blood (4 

mL) was withdrawn by a nurse after an overnight 

fast(>12 h) and transferred immediately into non-

heparinized tube. Serum samples were stored at 

_80 _C until required for analysis. Serum total 

levels of Vitamin D were measured by radio 

immune assayusing Wallac1470 Gamma Counter 

(Wallac Inc., Gaithersburg, MD, USA).The serum 

levels of total Vitamin D were graded as severely 

deficient if it was lower than 20 ng/mL, mild to 

moderate deficient if it was between 20 and 30 

ng/mL and optimum level if itwas30–100 ng/mL. 

 

Statistical analysis 

Quantitative data were statistically represented in 

terms minimum, maximum, mean, standard 

division (SD). Comparison between difference 

groups in the presents study was done using One-

way ANOVA Test . Qualitative data were 

statistically represented in terms number and 

percent. Comparison between difference groups in 

the present study was done using Chi-Square Test. 

A probability value (p value) less than or equal to 

(0.001) was considered significant. 

All statistical analysis was performed using 

statistical software SPSS (Statistical Package for 

Social Science) statistical program version(16.0). 

 

Results  

Vit D Result - A total of 200 studies from Kanpur 

were analysed. In all the studies, the criteria for 

Vitamin D deficiency were kept below 20 ng/ml. 

The age group of the participants in the studies 

included in the article ranged from 25 to 65 years. 

Samples of the present study were categorized in 

each variable. According to age; 15.0% were 25-

35 years old, 35.0% were 35-45 years old,37.5% 

were 45-55years old and 12.5% were 55-65 years. 

According to serum total levels of Vitamin D (D2 

& D3); 21% showed Severe Vitamin D deficiency 

(lower than 20 ng/ml), 66% have Mild to 

moderate Vitamin D deficiency (20–30 ng/ml), 

while 13% were in the Optimum level (30–100 

ng/ml). 

Among 200 selected subjects in this study, the 

ages were ranged from 25 to 65. Serum levels of 

total vitamin D showed wide range from a 

Minimum 6.3 ±1.4 to Maximum 52.9±33.7 ng/ml. 

BMI was ranged from a lowest of 16.2 to a 

highest of 36.0 Kg/m 2. The results indicate that 

11.25% of the women under study were Obese 

and 25.5% were overweight as BMI over 30 is 

considered obese according to WHO. Minimum, 

maximum, mean and SD of all variables in this 

study are listed in Table 2. Those with normal 

body mass index (BMI) had a higher Vitamin D 

level compared to the population with higher 

BMI. 

By measuring Bone mineral density in lumber 

spine; 39.0 % were normal (with t score bigger 

than -1), 61.0 % showed Osteopenia(with t score 

between -1 and -2.5), while none were recorded 

with Osteoporosis(with t score lower than _2.5) 

(Table 4). 

 

In the present study it was observed that the 

maximum number of cases were found in the age 

group of 45-55 years of age with 75 (37.5%) and 

least was recorded in the age group of 55-65  
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(12.5%) years of age followed by 25-35 (15%) 

years of age. It was also noted that in the Height 

parameter, the age group of 75 was observed to be 

the maximum with the   mean± SD of 152.3± 7.1. 

It was also noted that the weight was observed 

to be maximum with the gradual increase in the 

age group. In the current study it was also noted 

that the BMI was found to be the maximum in 

the age group of 45-55 years of age [Table 1].  

From the table 2 it was noted that the age group of 

25 years was the minimum whereas the maximum 

age group studied was 65 years with the SD of ± 

3.01. The minimum Serum total levels of vitamin 

D (D2 & D3) was 6.3 whereas the maximum was 

67. The BMD in Lumbar spine (Normal range ≥  -

1 to ≤-2.5) ranges minimum for 0.854 and the 

maximum was 1.137. The minimum BMD in the 

Femoral neck (BMI) observed was 0.657 and 

maximum was 1.106. The BMI (Kg/m2) recorded 

minimum of 16.2 and the maximum value 

observed was 36.  

In the present study it was found that in the Serum 

total levels of vitamin D the maximum number of 

cases were observed in 126 (63%) of Mild to 

moderate deficiency (20–30 ng/ml) and 35 (17%) 

cases were of Optimum level (30–100 ng/ml). In 

the T- Score BMD of lumbar region  and T- Score 

BMD of Femoral region the maximum 122 (61%) 

cases were observed ofOsteopeniafollowed by 78  

(39% ) cases of normal individuals. There was no 

cases of osteoporosis observed.  

 

Table 1.  Anthropometric variables in different age group women 
Parameters Group- A 

(25-35 years) 

( n = 30) 

 

Group-B 

(35-45 years) 

(n= 70) 

Group-C 

(45-55 years) 

(n = 75) 

Group-D 

(55-65 years) 

(n =25) 

 Age(years) 

    mean± SD 

26.2 ± 3.1 35.6 ±2.7 48.35 ± 3.7  56.7± 2.1 

 Height(cm) 

    mean± SD 

153.7± 4.1 159.2± 6.1 152.3± 7.1 163.47± 5.0 

 Weight(kg) 

  mean± SD 

54.9± 8.3 62.7± 7.2 58.07± 10.1 62.3± 7..5 

   BMI 

mean± SD 

23.46± 1.03 25.08± 2.6 25.24±4.7 23.9±3.8 

 

 
Graph No. 1: Graphical Representation of the Age wise Distribution 

 

0

10

20

30

40

50

60

70

80

25-35 35-45 45-55 55-65

No. of
Cases



“To Study The Vitamin D Status In Relation To Age, Bone Mineral Density Of Spine And  

Femur In Kanpur (India) Females With Backache – A Hospital-Based Study” Section A-Research paper 

 

Eur. Chem. Bull. 2023, 12(Special Issue 10), 4679 –4688  4684 

Table 2. Variables of the study 
Variable N Minimum Maximum Mean Std. Deviation 

Age 

 

200 25 64 42.5 ± 3.01 

Serumtotal levels of 

vitamin D (D2 & D3) 

200 6.3 67 42.9 ± 0.330 

BMD in Lumbar spine 

(Normal range                           

≥  -1 to ≤-2.5) 

200 0.854 1.137 0.914 ± 0.095 

BMD in Femoral Neck 200 0.657 1.106 0.861 ± 0.111 

BMI (Kg/m 2) 200 16.2 36.0 25.25 ± 3.55 

BMD (Bone mineral density). 

BMI (Body mass index). 

 

*ICMR Standadrd cut off for Osteoporosis 0.624, 0.428, and 0.717 gm/cm2 in hip, fore arm and spine 

respectively. 

*Low BMD was recorded in 59.1% of females [22]. 

 

Table 3 Distribution of respondents according to age and BMI 
Variable  Group n %                                  BMI   

Normal Overweight(%)         Obese(%) 

 25-35 years old 30 15 (22) 74%             (6)20 %           (2) 7% 

Age  35-45 years old 70 35 (50) 71%(15)22%(5) 7% 

 45-55 years old 75 37.5 (43) 57%             (24)32%           (8)11% 

 55-65 years old 25 12.5 (13) 52%             (7) 28%            (5) 20% 

     

 

Table 4General description of categorical variables 
Variable  Category n 

(total =200) 

% 

Serum total levels of 

vitamin D 

Min 6.3 ±1.4 

Max 52.9±33.7 

 

Severe deficiency (lower 

than 20ng/ml) 

Mild to moderate 

deficiency (20–30 

ng/ml) 

Optimum level (30–100 

ng/ml) 

 

 

 

 

39 

 

126 

 

35 

 

 

 

 

20 

 

63 

 

17 

 

 

 

T- Score BMD L Min  0.854±0.13 

Max 1.137±33.7 

Normal (bigger than _1) 

Osteopenia (_1 and 

_2.5) 

Osteoporosis (lower 

than _2.5) 

 

 

 

78 

122 

0 

 

 

39 

61 

0 

T- Score BMD F Min 0.657 ±0.14 

Max 1.106±33.7 

 

Normal (bigger than _1) 

Osteopenia (_1 and 

_2.5) 

Osteoporosis (lower 

than _2.5) 

 

 

 

 

78 

122 

0 

 

 

 

 

39 

61 

Age 25-35 years old 30 15 

 35-45 years old 70 35 

 45-55 years old 75 37.5 
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 55-65 years old 25 12.5 

 

BMD L (Bone mineral density in lumber spine). 

BMD F (Bone mineral density in femoral neck). 

 

Table 5   Association between each of the variables and age 
Variable Category Group A 

25-35 years 

old 

(n=30) 

Group B 

35-45 years 

old 

(n=70) 

Group C 

45-55 years 

old 

(n=75) 

Group D 

55-65 years 

old 

(n=25) 

p value* 

 

 

Serum total 

levels of 

vitamin D 

 

 

 

T-score 

BMD L 

 

 

 

T-score 

BMD F 

 

 

Severe  

deficiency 

Mild to 

moderate 

deficiency 

Optimum 

level 

 

Normal 

Osteopenia 

Osteoporosis 

Normal 

Osteopenia 

Osteoporosis 

n          % 

 

2           6.6 

 

9          30.0 

 

19         63.3 

 

 

21         70.0 

9          30.0 

0            0.0 

 

21         70.0 

9          30.0 

0           0.0 

n          % 

 

12       17.1 

 

47      67.14 

 

11       15.7 

 

 

26      37.1 

44      62.9 

0 0.0 

 

26         37.1 

44         62.9 

0   0.0 

n          % 

 

20       26.7 

 

52        69.3 

 

3        4.0 

 

 

25       33.3 

50        66.6 

0         0.0 

 

25       33.3 

50        66.6 

0         0.0 

 

n        % 

 

5      20.0 

 

18     72.0 

 

2       8.0 

 

 

6       24 

19     76 

0 0.0 

 

6       24 

19     76 

0     0.0 

 

 

0.013 

 

 

 

 

 

 

0.000 

 

 

 

0.000 

       

       

       

 

BMD L (Bone mineral density in lumber spine). 

BMD F (Bone mineral density in femoral neck). 

* Chi-square test. 

** P < 0.001 

 

Table 6 Association between Vit D levels and Osteoporosis 
Subgroup Category n Mean ± SD P value* 

Serum total levels of 

vitamin D 

 

Severe deficiency  

Mild to moderate deficiency  

Optimum level 

39 

126 

35 

 

82.5±6.5 0.013 

 

 

 

T-score BMD L Normal Normal  

Osteopenia  

Osteoporosis 

78                                

122                                          

 0                                          

62.0±8.6 0.000 

T-score BMD F Normal  

Osteopenia 

Osteoporosis 

78         

122                                          

 0                                          

62.0± 8.6 0.000 

 

Discussion 

The most important function of vitamin D, one of 

the fat-solvent hormones, is the hemostasis of 

calcium [23]. Numerous symptoms of 

osteomalacia, including pain, tenderness, muscle 

weakness, and even trouble walking, can indicate 

vitamin D deficiency, ranging from generalised 

musculoskeletal pain to these [24,25]. Our body's 

persistent low back pain is influenced by low 

vitamin D levels [25], which can also cause 

greater pain sensitivity and reduced neurological 

and muscle function [26]. Vitamin D deficiency 

increases the likelihood of inflammatory activity 

at the vertebral endplates, which lowers pain 

threshold and causes generalised pain in the 

muscle and bone, which causes weakening [27]. 

Few studies assessed the association between 

vitamin D and intensity of pain, and some pointed 

out a strong correlation between both the 

variables [28]. 
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In the present study a total of 200 cases were 

included in the study out of which the maximum 

number of cases was observed in the age group of  

45-55 years of age followed by 35-45 years of 

age. This study was similar to the study 

performed by the other author SentitemsuAo et 

al., where the maximum number of cases 

observed was in the age group of 20-35 years 

followed by 50 years and above [29]. Another 

study was in support to the present study where 

according to age 26.7% were 30–39 years old, 

40% were 40– 49 years old and 33.3% were 50–

59 years old. 

In the present study the BMI mean± SD was 

observed minimum with 23.46± 1.03 and the 

maximum with 25.24±4.7. Similar study was in 

supported to the present study where theBMI 

ranged from 32 to 37 that indicates all subjects 

were obese as BMI over 30 is considered obese 

according to WHO [29]. In the present study it 

was found that in the Serum total levels of 

vitamin D  the maximum number of cases were 

observed in 126  (63%) of  Mild to moderate 

deficiency (20–30 ng/ml) and 35 (17%) cases 

were of  Optimum level (30–100 ng/ml). In the T- 

Score BMD of lumbar region and T- Score BMD 

of Femoral region the maximum 122 (61%) cases 

were observed of Osteopenia followed by 78(39% 

) cases of normal individuals. There was no cases 

of osteoporosis observed. Similar study was 

performed by the other research investigator 

where 3 (9.4%) of the younger age group (18-

35years) and 7 (35%) of the older age group (≥50 

years) were osteopenic among all subjects with 

normal 25(OH)D levels, whereas the rest had 

normal BMD levels [29]. In the present study it 

was also concluded that the Bone loss was 

observedmore atlumbar spine. Lunt et al [30] 

have attributed greater risk of vertebral 

deformities among women to higher rate of bone 

loss. This decline in BMD is steeper among 

women during their transition from fifth to sixth 

decade, which reflects the impact of menopause 

on BMD. 

The lower bone density among Indians and the 

earlier on set of osteoporotic fractures among 

Indians indicate that the cutoffs may need to be 

revised appropriately for early identification of 

osteoporosis among Indians. A study on 450 

urban healthy women between 25 to 75 years of 

age that determined the bone mineral density 

revealed that only 29% had normal T-score[31] 

Several studies from India have reported that 

BMD values in Indian women were 

approximately 5 to 15% lower than those in 

Caucasian women[32-36]. Such a variation was 

also seen among Asianwomen residing in 

America[37].Age-related change in BMD varies 

with skeletal sites, peak BMD in women was 

observed between 31 and 40 years of age at the 

hip and spine [38]. We also observed a higher 

percentage of women with normal BMD in this 

age group (70.0 % women in that age group (25-

35) and 37.1% normal in the age group 35-45 

years which are higher than the other older age 

groups included in the study.                               

Studies have reported thatmenopause occurs at a 

younger age in women in Indiacompared to 

Caucasian populations[39]. Studies have 

alsoreported low Vitamin D levels in the Indian 

population[40]. Decrease in serum concentrations 

of vitamin D wouldinduce reduction in density of 

cortical bones and mayhave a supportive role for 

density of trabecular bones[41]. 

We found higher levels of serum Vitamin D in the 

age group 25-35; equal to 63.3 % while lowest 

percentage of women having normal Vit D was 

observed ie 4% was in 45-55 age group. The 

slightly better percentage of normal females (8%) 

were seen in the highest age group could be due to 

lesser responsibilities and opportunity to take rest 

after retirement of completion of family 

responsibilities, where as the age group 45-55 has 

sufficient proportion of working ladies or with 

younger children who demand a lot of care and 

physical exercise(labour). Singh etal.(2023) have 

reported a prevalence of Vit D deficiency among 

the reproductive age group [42] whereas our 

findings clearly indicate a substantial deficit of 

this Vitamin in the subjects of post reproductive 

group much more than the reproductive group 

average. 

 

CONCLUSION 

In the current study, women with higher BMIs 

had lower levels of osteopenia, and there were no 

subjects in any of the four groups who showed 

signs of osteoporosis, which is an encouraging 

sign of improved dietary status with regard to 

calcium and vitamin D as compared to prior 

decades. 

 

Conflicts of Interest: None 

 

REFERENCES 

1. Giusti A, Bianchi G. Male osteoporosis. 

Reumatismo. 2014; 8:66(2):136–43.  

2. Kang D, Liu Z, Wang Y, Zhang H, Feng X, 

Cao W, Wang P. Relationship of body 

composition with bone mineral density in 

northern Chinese men by body mass index 

levels. J Endocrinol Invest. 2014 Jan 30; Epub 



“To Study The Vitamin D Status In Relation To Age, Bone Mineral Density Of Spine And  

Femur In Kanpur (India) Females With Backache – A Hospital-Based Study” Section A-Research paper 

 

Eur. Chem. Bull. 2023, 12(Special Issue 10), 4679 –4688  4687 

ahead of print.  

3. Melton LJ, 3rd, Beck TJ, Amin S, Khosla S, 

Achenbach SJ, Oberg AL, Riggs BL. 

Contributions of bone density and structure to 

fracture risk assessment in men and 

women. Osteoporos Int. 2005 ;16(5):460–467.  

4. Schuiling KD, Robinia K, Nye R. 

Osteoporosis update. J Midwifery Womens 

Health. 2011; 56:615–27.  

5. Fu X, Ma X, Lu H, et al. Associations of fat 

mass and fat distribution with bone mineral 

density in pre- and postmenopausal Chinese 

women. Osteoporos Int. 2011; 22:113–19.  

6. Pietschmann P, Rauner M, Sipos W, 

Kerschan-Schindl K. Osteoporosis: an age-

related and gender-specific disease – a mini-

review. Gerontology. 2009; 55:3–12.  

7. Kumar A, Mittal S, Orito S, et al. Impact of 

dietary intake, education, and physical activity 

on bone mineral density among North Indian 

women. J Bone Miner Metab. 2010; 28:192–

201 

8. Wang Z, Potter CS, Sundberg JP, Hogenesch 

H. SHARPIN is a key regulator of immune 

and inflammatory responses. J Cell Mol 

Med. 2012; 16:2271–79.  

9. Mendez JP, Rojano-Mejia D, Pedraza J, et al. 

Bone mineral density in postmenopausal 

Mexican-Mestizo women with normal body 

mass index, overweight, or 

obesity. Menopause. 2013; 20:568–72.  

10. Nur H, Toraman NF, Arica Z, et al. The 

relationship between body composition and 

bone mineral density in postmenopausal 

Turkish women. Rheumatol Int. 2013; 33:607–

12.  

11. Reid IR. Relationships between fat and 

bone. Osteoporos Int. 2008; 19:595–606. 

12. Gjesdal CG, Halse JI, Eide GE, et al. Impact of 

lean mass and fat mass on bone mineral 

density: The Hordaland Health Study. 

Maturitas. 2008; 59:191–200.  

13. Potter CS, Wang Z, Silva KA, et al. Chronic 

proliferative dermatitis in Sharpin null mice: 

development of an autoinflammatory disease 

in the absence of B and T lymphocytes and 

IL4/IL13 signaling. PLoS One. 2014; 9:e85666 

14. Flegal KM, Kit BK, Graubard BI. Body mass 

index categories in observational studies of 

weight and risk of death. Am J 

Epidemiol. 2014; 180:288–96.  

15. Barrera G, Bunout D, Gattas V, et al. A high 

body mass index protects against femoral neck 

osteoporosis in healthy elderly 

subjects. Nutrition. 2004; 20:769–71.  

16. Zhao LJ, Jiang H, Papasian CJ, et al. 

Correlation of obesity and osteoporosis: effect 

of fat 17. Ho-Pham LT, Nguyen ND, Lai TQ, 

Nguyen TV. Contributions of lean mass and 

fat mass to bone mineral density: a study in 

postmenopausal women. BMC Musculoskelet 

Disord. 2010; 11:59.  

17. Zhang C, Zeng X, Li Z, Wang Z, Li S. 

Immunoglobulin A nephropathy: current 

progress and future directions. Transl 

Res. 2015; 166:134–44.  

18. mass on the determination of osteoporosis. J 

Bone Miner Res. 2008; 23:17–29.  

19. Tanaka S, Kuroda T, Saito M, Shiraki M. 

Overweight/obesity and underweight are both 

risk factors for osteoporotic fractures at 

different sites in Japanese postmenopausal 

women. Osteoporos Int. 2013; 24:69–76. 

20. Tarfa Ibrahim Albrahim a, Manal Abdulaziz 

Binobead. Vitamin D status in relation to age, 

bone mineral density of the spine and femur in 

obese Saudi females – A hospital-based 

study.Saudi Pharmaceutical Journal.  2019; 27: 

200–207 

21. World Health Organization.  Assessment of 

fracture risk and its application to screening 

for postmenopausal osteoporosis. Technical 

Support Series No. 843. WHO, Geneva. 1994. 

22. ICMR Multicenter task force (2010) 

Population based reference standards of Peak 

Bone Mineral Density of Indian males and 

females – an ICMR multi-center task force 

study. Published by Director General. New 

Delhi: ICMR; 2010. p. 1-24 

23. Duplancic D, Cesarik M, Poljak N, Radman 

M, Kovacic V, Radic J, Rogosic V: The 

influence of selective vitamin D receptor 

activator paricalcitol on cardiovascular system 

and cardio-renal protection. Clin Interv Aging. 

2013; 2:149-156.  

24. Heidari B, Shirvani JS, Firouzjahi A, Heidari 

P, Hajian-Tilaki KO: Association between 

nonspecific skeletal pain and vitamin D 

deficiency. Int J Rheum Dis. 2010, 13:340-

346.  

25. 25.Holick MF: Vitamin D deficiency. N Engl J 

Med. 2007; 357:260-281.  

26. Lodh M, Goswami B, Mahajan RD, Sen D, 

Jajodia N, Roy A: Assessment of vitamin D 

status in patients of chronic low back pain of 

unknown etiology. Indian J Clin Biochem. 

2015; 30:174-179.  

27. DeLuca HF: Overview of general physiologic 

features and functions of vitamin D. Am J Clin 

Nutr. 2004; 80:1689-1696. 

28. Lotfi A, Abdel-Nasser AM, Hamdy A, Omran 

AA, El-Rehany MA: Hypovitaminosis D in 

https://dx.doi.org/10.2147/CIA.S38349
https://dx.doi.org/10.2147/CIA.S38349
https://dx.doi.org/10.2147/CIA.S38349
https://dx.doi.org/10.2147/CIA.S38349
https://dx.doi.org/10.1111/j.1756-185X.2010.01561.x
https://dx.doi.org/10.1111/j.1756-185X.2010.01561.x
https://dx.doi.org/10.1111/j.1756-185X.2010.01561.x
https://dx.doi.org/10.1056/NEJMra070553
https://dx.doi.org/https:/doi.org/10.1007/s12291-014-0435-3
https://dx.doi.org/https:/doi.org/10.1007/s12291-014-0435-3
https://dx.doi.org/https:/doi.org/10.1007/s12291-014-0435-3
https://dx.doi.org/10.1093/ajcn/80.6.1689S
https://dx.doi.org/10.1093/ajcn/80.6.1689S
https://dx.doi.org/10.1007/s10067-007-0603-4


“To Study The Vitamin D Status In Relation To Age, Bone Mineral Density Of Spine And  

Femur In Kanpur (India) Females With Backache – A Hospital-Based Study” Section A-Research paper 

 

Eur. Chem. Bull. 2023, 12(Special Issue 10), 4679 –4688  4688 

female patients with chronic low back pain. 

Clin Rheumatol. 2007; 26:1895-1901.  

29. SentitemsuAo, Karthika. M, Temjensunep, 

Prakash Chandra Bhardwaj, Deisha Balari 

Rymbui, Bishu Debbarma. Bone mineral 

density and its correlation with Vitamin D 

status in healthy adults of Manipur – A cross-

sectional study. Int. J. Curr. Res. Physiol. 

Pharmacol. 2020; 4(1):6-9. 

30. Lunt M, Felsenberg D, Reeve J, 

Benevolenskaya L, Cannata J, Dequeker J, et 

al. Bone density variation and itseffects on risk 

of vertebral deformity in men and women 

studiedin thirteen European centers: the EVOS 

Study. J Bone Miner Res1997; 12:1883-94 

31. Savardekar LS, Shah RS, Iddya U, Balaiah D, 

Parihar A, Jaknkaria B. Bone density in 

normal Indian women: Assessmentby USG 

and DEXA. Obs and Gynae Today. 2004; 

9:772‑6 

32. . Shah RS, Savardekar L, Iddya U, Balaiah D, 

Parihar A, Jhankaria B. First Indian study on 

bone density measurement In Indian women–

salient outcomes. Osteoporosis Alert.2004; 

1:3‑4. 

33. Pande KC, Johansen KB, Helboe AB. Digital 

X‑rayradio grammetry: Establishment and 

comparison of Indian female and male 

normative reference data. J Bone Miner Res 

.2001;16(Suppl 1):M087. 

34. Mithal A, Nangia S, Arya V, Verma BR, 

Gujral RB. Spinalbone mineral density in 

normal Indian females [abstract]. J Bone 

Miner Res .1998;13(Suppl 1):S591. 

35. Aoki TT, Grecu EO, Srinivas PR, Prescott P, 

Benbarka M, Arcangeli MM. Prevalence of 

osteoporosis in women:Variation with skeletal 

site of measurement of bone mineraldensity. 

EndocrPract.2000;6:127‑31. 

36. Nelson DA, Molloy R, Kleerekoper M. 

Prevalence of osteoporosis in women referred 

for bone density testing: Utility of multiple 

skeletal sites. J Clin Densitom.1998;1:5‑12. 

37. Reddy PG, Mithal A, Rao DS. Bone mineral 

density in healthy Asian Indian women: 

Development of a reference database and 

implications for diagnosis of osteoporosis in 

Indian women living in the United States. J 

Bone Miner Res.2002;17(Suppl 1):SA270. 

38. Makker A, Mishra G, Singh BP, Tripathi A 

and Singh MM. Normative bone mineral 

density data at multiple skeletal sites in Indian 

subjects, Arch Osteoporos 2008; 3:25–37 DOI 

10.1007/s11657-008-0019-z 

39. Kiplani A, Bannerjee K. An overview of age 

of onset of menopause in Northern India. 

Maturitas.2005;52:199‑204. 

40. Harinarayan CV, Ramalakshmi T, 

Venkataprasad U. High prevalence of low 

dietary calcium and low vitamin D status 

inhealthy south Indians. Asia Pac J Clin 

Nutr.2004;13:359‑64. 

41. Lips P. Vitamin D deficiency and secondary 

hyperparathyroidismin the elderly: 

Consequences for bone loss and fractures 

andtherapeutic implications. Endocr. Rev 

2001; 22:477‑501. 

42. Singh N., Kumar D., Gupta AK, Mishra SR, 

Yadav G, Srivastava MK. Status of serum 

Vitamin D and Calcium Levels among women 

of reproductive age group from Northern 

India- A Cross-Sectional Study. Indian J 

Community Health [Internet].2023; 35(3) 

https://dx.doi.org/10.1007/s10067-007-0603-4

