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PREVALENCE OF VITAMIN D/B12 DEFICIENCY AMONG URBAN POPULATIONS 
COMPLAINING PAIN OF LOWER LIMB AND GENERALIZE WEAKNESS
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ABSTRACT

Objective: The current study was carried out to assess the prevalence of vitamin D/B12 deficiency among urban populations complaining pain of 
lower limb and generalize weakness.

Methods: A cross-sectional study was conducted in a sample of 188 men and women of different age who attended private tertiary care hospital for 
the complaint of pain in lower limb and have generalize weakness. A brief questionnaire was designed to obtain the information such as age, type of 
diet, outdoor physical exercise and intake of alcohol or smoke. Blood samples were collected for vitamin D and B12 analysis.

Results:  The majority (57.4%) of the participants had vitamin D deficiency or insufficiency (< 20 ng/ml) and 48.4 % of subjects had vitamin B12 
deficiency (< 198 pg/ml). In our results the prevalence of both vitamin D/B12 deficiencies appears to increase with the age. Risk factors such as age, 
diet and smoke (cigarette consumption) were significantly associated with vitamin D/B12 deficiency (p=0.001). Unlike vitamin B12, outdoor physical 
exercise was significantly associated with vitamin D status (p=0.001). 

Conclusion: The findings of this study report high prevalence of vitamin D/B12 deficiencies among urban populations complaining pain of lower limb 
and have generalize weakness. A vegetarian diet, cigarette smoking seems a strong risk factor for vitamin D/B12 deficiencies. Our study emphasizes 
the need of regular monitoring of these two micronutrient status so that appropriate intervention programs can be implemented to address this 
problem

Keywords: Vitamin D, Vitamin B12, India.

INTRODUCTION

Today, the biggest health issue challenging by developing as well as 
developed countries are to decrease the load of two most common 
nutritional deficiency, i.e., Vitamins D and B-12. Emerging evidence 
from the research studies reports that Vitamin D is not only required 
for bone health but also requisite for the body to perform other 
physiological functions including cell differentiation, proliferation, 
insulin production, and immune functions [1]. Thus, the inadequate 
status of Vitamin D is associated with several disorders such as type 1 
diabetes, cardiovascular diseases, cancers, depression, etc. [2-4]. The 
other nutrient, Vitamin B-12 also known as the energy Vitamin, is 
required for the formation of red blood cell and function of the nervous 
system. Research conducted on mice has linked poor Vitamin B12 to 
impaired growth and less formation of osteoblast cells [5]. Recent 
evidence from the observational studies revealed that low Vitamin B12 
may increase the risk of bone/osteoporotic fracture in older men and 
rapid hip bone loss in older women [6-8].

Lack of prominent signs and symptoms of these two Vitamin 
deficiencies may be the one of the possible reasons for the increasing 
prevalence worldwide. In addition, due to long indoor hours of working, 
urban populations are being greatly experienced with the ambiguous 
complaint of generalized weakness and pain of the lower limb. Owing 
to less indication of these deficiencies, regular monitoring of serum 
Vitamin D and B-12 level in these people has not been in general 
practice till date.

The present study was conducted to assess the incidence and pattern 
of Vitamin D deficiency in combination with Vitamin B12 deficiency 
among urban populations who visited a tertiary care hospital with the 
complaint of pain in the lower limb and had generalized weakness.

METHODS

The present cross-sectional study was conducted in a sample of 188 men 
and women who attended tertiary care hospital for the complaint of 
pain in lower limb while walking and have generalized weakness/
feeling of apathy during all day. Subjects were selected randomly 
and voluntarily participated in the study. A brief questionnaire was 
designed to obtain the information such as age, type of diet, outdoor 
physical exercise, and intake of alcohol or smoke. Those who were 
taking vitamins and vitamin-mineral supplements were excluded 
from the survey. All participants were asked to get their Vitamins D 
and B-12 done from the NABL accredited laboratory. Vitamin D was 
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Table 1: General characteristics of the study participants

Characteristics Frequency
N (%)

Gender
Male 99 (52.6)
Female 89 (47.3)

Study groups (years)
Adolescence (10-19) 17 (9.1)
Adults (19-65) 146 (77.6)
Elder (>65) 25 (13.3)

Diet
Vegetarian 106 (56.3)
Non-vegetarian 82 (43.6)

Exercise (outdoors)
Yes 86 (45.7)
No 102 (54.2)

Smoke
Yes 42 (22.3)
No 146 (80.2)
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analyzed in serum by chemiluminescence enzyme immunoassay, and 
B-12 was measured in serum by electrochemiluminescence method. All 
participants presented their lab reports within 1 week of the survey, and 
results of Vitamin D and B-12 were recorded in survey questionnaire 
performa. Statistical analysis was performed using STATA. Descriptive 
statistics were used to characterize the study population. Frequency 
tables were constructed and presented as percentages. The Chi-square 
test was done to compare frequencies between groups. The p<0.05 was 
considered significant. The study procedures were conducted following 
the approval and guideline of the Ethical Committee of Amity University.

RESULTS

The study cohort consisted of the total of 188 males and females. 
Table 1 describes the general characteristics of study participants. 

The study participants were characterized into three groups. The 
adolescence group included 17 participants, adult group included 
146 participants, and 25 individuals were participated in elder group. 
The mean age of participants in adolescences group was 15.5 years, 
and mean age of adults and elders were 41.4 years and 70.8 years, 
respectively. The majority (56.3%) of the participants had vegetarian 
diet and not involved in any outdoor exercise (54.2%). Only 22.3% of 
the male participants were involved in cigarette smoking.

Fig. 1 shows the prevalence rate of Vitamin D/B12 deficiencies in overall 
study subjects. The majority (57.4%) of the participants had Vitamin 
D deficiency or insufficiency (<20 ng/ml), and 48.4% of subjects had 
Vitamin B12 deficiency (<198 pg/ml).

To study the pattern of Vitamin B12/Vitamin D deficiencies across age 
groups, we also analyzed the prevalence of Vitamin D and Vitamin B12 
deficiencies among study groups. Fig. 2 shows that 35% of the 
adolescences were Vitamin B12 deficient. The percentage increased 
with the age (82% in adults and 100% in elderly group).

Similarly, Fig. 3 shows the prevalence of Vitamin D deficiency across 
age groups. 47% of the adolescences were Vitamin D deficient. The 
mean Vitamin D levels in adolescences were10.4 ng/ml. In contrast, 
59% adults and 68% elder had Vitamin D deficiency (8.6 ng/ml and 
13.2 ng/ml, respectively).

We performed regression analysis to determine the factors that can be 
associated with Vitamin D and Vitamin B12 deficiencies. Factors, such 
as age, diet, and smoke (cigarette consumption), were significantly 
associated with Vitamin B12 deficiency (p=0.001). However, no 
association was found with sex and physical exercise outdoors. The 
deficient Vitamin B12 level was found in 91 participants of which 83% 
had vegetarian diet, and only 16% had a non-vegetarian diet. Of those 
who consumed cigarette, 78% were found to be Vitamin B12 deficient.

Similarly, a significant association has been found between Vitamin D 
status and diet and smoking. Vitamin D deficiency was found in 108 
participants, of whom 67% were vegetarians and 31% males were 
cigarette smokers. Unlike Vitamin B12, outdoor physical exercise was 
significantly associated with Vitamin D status. Of the individuals who 
were not involved in any physical exercise, outdoor, 82% had low 
Vitamin D level (<20 ng/ml). Furthermore, the level of Vitamin B12 and 
Vitamin D found to be decreasing with the increase of age.

DISCUSSION

Our study of random samples reports a high prevalence of 
Vitamin D/B12 deficiency in the urban population who attended 
tertiary care hospital with the complaint of the pain of lower limb and 
had generalized weakness. Consistent with the previous studies, the 
prevalence of both Vitamin D/B12 deficiencies in our study appeared 
to increase with the age and was higher among elderly people [9-11]. 
However, unlike the other studies the mean serum level of Vitamin 
D/B12 was not significantly differed between males and females in our 
findings [12].

Vitamin B12 is needed for energy production and body’s genetic 
material. Deficiency of Vitamin B12 leads to a variety of conditions such 
as anemia, genetic disorder, hyperthyroidisms, etc. The other nutrient, 
Vitamin D3, is required for bone mineralization and provides a wide 
variety of health benefits.

Irrespective of age, vague complaints of generalized weakness and 
pain of lower limb while walking was common in urban populations 
since they spend a long hour in air-conditioned. It has been found that 
vegetarianism is an important risk factor for B12 deficiency [13]. In our 
study also, deficient Vitamin B12 level was found in 91 participants of 
which 83% were vegetarians. Similar to our finding, a study conducted 
by Sivaprasad et al. [14] on South Indian population showed that 
B12 deficiency was higher in vegetarians (54%) compared to those 
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Fig. 1: Prevalence rate of Vitamin D/B12 deficiencies in study 
participants
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Fig. 2: Prevalence of Vitamin B12 deficiency across age groups
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Fig. 3: Prevalence rate of Vitamin D deficiency across age groups
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consuming mixed diet (31%). Another study carried out by Yajnik 
et al. [15] where they included 441 middle-aged men living in rural and 
urban India, showed that 81% of the urban middle-class men had low 
Vitamin B12 concentration and vegetarians were particularly higher 
risk of the deficient B12 level.

Our study also shows a significant association between smoking status 
and low Vitamin D/B12 level. Similar to our finding, Hakooz et al. [16] 
found that plasma B12 level was significantly lower in smokers 
compared with non-smokers in two ethnic groups: Circassians and 
Arabs (p<0.005).

Few Indian studies have been conducted till date assessed both 
micronutrient status (Vitamin D and B12) simultaneously, in patients 
who suffered the pain of lower limb and had lethargies. A cross-
sectional and interventional study carried out by Chaitanya et al. [17] on 
company executives of India, reported 65% executives had Vitamin B12 
deficiency (<193 pg/ml) and 28% executives with Vitamin D deficiency 
(<7.6 ng/ml). Significant improvement in serum B12 and Vitamin D3 
levels have been shown in this study after oral supplementation of 
B12/D3.

Despite living in a sunshine country Vitamin D deficiency has been 
reported among urban population [18,19]. Modernization, sedentary 
way of working, less exposure to sunlight, vegan/vegetarian diet, stress, 
pollution, poor diet may be the possible cause for both Vitamin D and 
B12 deficiencies.

Our study has the following limitations. First, we obtained less sample 
size in adolescent and elderly groups. Second, we did not analyze other 
biochemical marker such as homocysteine that might be associated 
with the difference in Vitamin B12 level. Also, time spent in sunlight 
and seasonal variations has not been accounted in the study for which 
Vitamin D status might be affected.

CONCLUSION

The findings of this study report a high prevalence of Vitamin D/B12 
deficiencies among urban populations complaining pain of lower limb 
and have generalized weakness. These patients should be repeatedly 
tested for Vitamin D/B12 deficiency. A vegetarian diet, cigarette smoking 
seems a strong risk factor for Vitamin D/B12 deficiencies. Our study 
emphasizes the need of regular monitoring of these two micronutrient 
statuses in these patients so that appropriate intervention programs 
can be implemented to address this problem.

ACKNOWLEDGMENT

We would like to thanks all the participants for their cooperation. We 
also wish to thank Dr. Nikhil Bansal for providing his assistance for 
recruiting the participants. Ms. Nistha Malhohtra and Ms. Prathana 
Bora are gratefully acknowledged for their valuable support. Authors 
are grateful to Amity Science and Technology Foundation for providing 
funding to conduct this study.

REFERENCES

1. Holick MF. Vitamin D: A d-lightful solution for health. J Investig Med 
2011;59(6):872-80.

2. Vimaleswaran KS, Cavadino A, Berry DJ. LifeLines Cohort Study 
investigators, Jorde R, Dieffenbach AK, Lu C, et al. Association 
of vitamin D status with arterial blood pressure and hypertension 
risk: A mendelian randomisation study. Lancet Diabetes Endocrinol 
2014;2(9):719-29.

3. Zeng J, Wu G, Yang W, Gu X, Liang W, Yao Y, et al. A serum vitamin D 
level <25nmol/l pose high tuberculosis risk: A meta-analysis. PLoS 
One 2015;10(5):e0126014.

4. Pludowski P, Holick MF, Pilz S, Wagner CL, Hollis BW, Grant WB, 
et al. Vitamin D effects on musculoskeletal health, immunity, 
autoimmunity, cardiovascular disease, cancer, fertility, pregnancy, 
dementia and mortality - A review of recent evidence. Autoimmun Rev 
2013;12(10):976-89.

5. Clemens TL. Vitamin B12 deficiency and bone health. N Engl J Med 
2014;371(10):963-4.

6. Morris MS, Jacques PF, Selhub J. Relation between homocysteine 
and B-vitamin status indicators and bone mineral density in older 
Americans. Bone 2005;37(2):234-42.

7. El Maghraoui A, Ghozlani I, Mounach A, Rezqi A, Oumghar K, 
Achemlal L, et al. Homocysteine, folate, and vitamin B12 levels and 
vertebral fracture risk in postmenopausal women. J Clin Densitom 
2012;15(3):328-33.

8. Ouzzif Z, Oumghar K, Sbai K, Mounach A, Derouiche el M, El 
Maghraoui A. Relation of plasma total homocysteine, folate and 
vitamin B12 levels to bone mineral density in Moroccan healthy 
postmenopausal women. Rheumatol Int 2012;32(1):123-8.

9. Lindenbaum J, Rosenberg IH, Wilson PW, Stabler SP, Allen RH. 
Prevalence of cobalamin deficiency in the Framingham elderly 
population. Am J Clin Nutr 1994;60(1):2-11.

10. Carmel R. Current concepts in cobalamin deficiency. Annu Rev Med 
2000;51:357-75.

11. Baik HW, Russell RM. Vitamin B12 deficiency in the elderly. Annu 
Rev Nutr 1999;19:357-77.

12. Fora MA, Mohammad MA. High frequency of suboptimal serum 
vitamin B12 level in adults in Jordan. Saudi Med J 2005;26(10):1591-5.

13. Herrmann W, Schorr H, Purschwitz K, Rassoul F, Richter V. Total 
homocysteine, vitamin B(12), and total antioxidant status in vegetarians. 
Clin Chem 2001;47(6):1094-101.

14. Sivaprasad M, Shalini T, Balakrishna N, Sudarshan M, Lopamudra P, 
Suryanarayana P, et al. Status of Vitamin B12 and folate among the Urban 
adult population in South India. Ann Nutr Metab 2016;68(2):94-102.

15. Yajnik CS, Deshpande SS, Lubree HG, Naik SS, Bhat DS, Uradey BS, 
et al. Vitamin B12 deficiency and hyperhomocysteinemia in rural and 
urban Indians. J Assoc Physicians India 2006;54:775-82.

16. Hakooz N, Abu-Dahab R, Arafat T, Hamad M. A trend of low serum 
vitamin B12 in Jordanian adults from two ethnic groups in Amman. 
Jordanian Med J 2006;40:80-7.

17. Chaitanya G, Shyam P, Shrinivas S. Incidence of vitamin B12/D3 
deficiency among company executives. Indian J Occup Environ Med 
2007;11(2):83-5.

18. Marwaha RK, Tandon N, Garg MK, Kanwar R, Narang A, Sastry A, 
et al. Vitamin D status in healthy Indians aged 50 years and above. 
J Assoc Physicians India 2011;59:706-9.

19. Khadilkar AV. Vitamin D deficiency in Indian adolescents. Indian 
Pediatr 2010;47(9):755-6.




