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ABSTRACT 
Introduction- Vitamin D deficiency is now recognized as pandemic.It plays a ubiqutous role in 

effective functioning of all organ systems.Vitamin D insufficiency has shown to be associated 

with adverse musculoskeletal and non skeletal outcomes. 

Aims and Objectives- Study was conducted with the objective of determining the prevalence of 

vitamin D deficiency and assessing the effect of regional and dietary variation on vitamin D 

level.  

Materials and Methods- A hospital based cross sectional study was conducted in a Tertiary 

Care Unit of Jammu and Kashmir from July 2012 to December 2012 among 250 post 

menopausal women between age group of 45 to 70 years. Self designed semi structured 

questionnaire was used to assess dietary pattern, clothing practices and extent of exposure to sun. 

Results- Out of 250 post menopausal women 80% were suffering from deficiency, 14.8 % from 

insufficiency and 5.2 % had optimum vitamin D level. 

Conclusion- Deficiency was higher among Kashmiri Muslim females 82% as compared to 74 % 

among females who belonged to Jammu region owing to regional and cultural variation. 
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INTRODUCTION 

 

Vitamin D deficiency is now recognized as 

pandemic .
1
 Vitamin D is crucial for 

safeguarding skeletal integrity. It is well 

known for it’s essential role in bone 

metabolism and calcium homeostasis. 
2
 

Vitamin D insufficiency has shown to be 

associated with adverse musculoskeletal and 

non skeletal outcomes. Deficiency of vitamin  

D causes many musculoskeletal complications 

including proximal myopathy, bone and 

muscle pain , secondary hyperparathyroidism , 

osteoporosis and osteomalacia.
3
 Thus it plays 

a ubiquitous role in the function of essentially 

all major organ systems.
4
  

The term vitamin D refers to cholecalciferol 

(D3) and ergocalciferol (D2) which is 

precursors of the active form of vitamin D. 

Vitamin D is synthesized upon exposing the 

skin to UVB rays which readily convert 

cholesterol stored in the skin to active form of 

vitamin D.
5
 Sunlight is the best source of 

vitamin D. Some of the food items are rich in 

vitamin D like fish especially salmon, 

mackerel sardine, eggs, cod liver oil and 

butter. 

Life style changes have significantly 

contributed to the growing vitamin D 

deficiency. As it is known that vitamin D is 

synthesized on exposure to sunlight, few 

people tend to spend significant time outdoors 
and fewer still go outdoors  with sun 

protection. Thus vitamin D deficiency is a 

disease of modern civilization. 

Vitamin D is beneficial in all age groups but 

in post menopausal women it’s of prime 

importance. Hypovitaminosis D is an alarming 
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issue among post- menopausal women.           
6
Menopause is a natural, biological process 

which marks an end of women’s reproductive 

life. It is linked to short term and long term 

health risks. Short term effects include hot 

flushes, sleep disorders, mood swings and 

night sweats.
10

 Long term effects are 

osteoporosis or brittle bone disease when 

bones become less dense making them fragile 

and susceptibility to fractures increase. Loss  

of oestrogen  increases the risk of coronary 

artery diseases. Ageing coupled with 

preference of staying indoors reduces ability 

of skin to synthesize vitamin D.Therefore 

menopause marks an important transition in 

vitamin D requirement among post 

menopausal women  as  they  are  prone to 

health consequences linked to vitamin D 

deficiency state and need special attention.  

Muscle weakness, osteoporosis, postural 

instability, depression and seasonal affective 

disorder are related to vitamin D deficiency 

state. 
4
 

India is a tropical country and despite that 

Indian women particularly older ones are 

vulnerable to vitamin D deficiency as they 

confine themselves indoors most of the time. 

So , minimal exposure to sunlight makes them 

susceptible to vitamin D deficiency.
7
 Other 

factors contributing to vitamin D deficiency 

are  changing lifestyle, ongoing migration 

,unplanned and unspaced pregnancies, 

religious and cultural practices of veil along 

with lack of vitamin D fortification 

programmes. 
8
Increased air pollution also 

hampers Ultra violet rays which leads to 

inadequate synthesis of vitamin D.
9
 

Aims and Objectives - The study was 

conducted with the objectives of 

determining the prevalence of vitamin D 

deficiency and assessing the effect of 

regional and dietary variation on vitamin D 

level. 

Materials and Methods: A hospital based 

cross sectional study was conducted in a 

tertiary care unit i.e Government Medical 

College and Hospital of Jammu Kashmir. 

Study period was from July2012 to December 

2012.250 postmenopausal women between 

age group of 45 to 70 years were included in 

the study. Systematic Random sampling 

technique was employed to select study 

subjects. Since hospital records revealed that 

1000 postmenopausal women were attending 

Gynae O.P.D every year, the sampling 

fraction was 4 and it was decided to select first 

study subject on random basis and subsequent 

study subjects were picked up at evenly 

spaced interval i.e every 4
 th

 woman was 

included in the study. Study tools comprised 

of self designed semi structured questionnaire.  

History of dietary habits, intake of milk along 

with other vitamin D rich food items (fish , 

eggs, butter, cheese) ,exposure to sun and 

symptoms of vitamin D deficiency were 

recorded via interactions and interviews. 

Usual type clothing practices were assessed in 

order to determine the extent of skin exposed 

to sun. Vitamin D deficiency was investigated 

by recording level of 25 (OHD) by Roche 

electrochemiluminescence.  

As per Guidelines issued by Endocrine 

Society in 2011, 25 (OHD) level less than 

20ng/ml was considered deficiency, between 

20-30ng/ml was considered Insufficiency and 

more than 30ng/ml was the desirable range. 

Inclusion Criteria- Women who had 

naturally attained menopause and who were 

between 45-70 years of age were included in 

the study and those women who had 

undergone hysterectomy or suffering from 

chronic debilitating diseases and bedridden 

patients were excluded from the survey.  

Ethical Consideration; Verbal consent of the 

study subjects was taken prior to the study and 

those who were not willing to participate in 

the survey were excluded from the study. 

DATA ANALYSIS: Data was analyzed using 

SPSS Version 20 (IBM, Chicago, U.S.A) . To 

find out the association between attributes, 

Chi- Square test / student’s t test were applied. 

p value of <0.05 was considered to be 

statistically significant. 

RESULTS: Calculated sample size was 280 . 

20 females refused to participate in the study 

and 10 did not complete the questionnaire so 

total 250 females were included in the study.  
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Table no. 1 – Socio demographic profile of the 

study subjects is depicted in table no. 1 . Total 

250 post menopausal women were included in 

the study out of which 118 women were 

Hindus from Jammu region and 132 were 

Muslims from Kashmir. Majority of the post 

menopausal women are falling between age 

group of 45-50.As age is increasing number of 

study subjects are declining. 

Table no.2- shows distribution of study 

subjects as per education status. Out of 250 

postmenopausal women 118 (47.2 %) were 

Hindus from Jammu region and 132 (52.8 %) 

were Muslims from Kashmir. Majority of the 

study subjects from Jammu region were 

illiterate (42.3%) and only 26.5 % Kashmiris 

were illiterate. There was a statistically 

significant difference between education 

status among participants from Jammu and 

Kashmir as more no. of participants from 

Kashmir region were educated as compared to 

participants from Jammu (p value  = 0.004). 

Table no. 3   Denotes vitamin D levels among 

study subjects. Out of 250 postmenopausal 

women 80% were suffering from vitamin D 

deficiency , 14.8% had insufficiency and only 

5.2 %had optimum vitamin – D level p value= 

0.004 shows that vitamin D deficiency is 

significantly related to age. Deficiency was 

higher among Kashmiri Muslim females 

(82%) as compared to females from Jammu 

region (74%). Not shown in table. 

Table no.4: Represents the dietary pattern 

adopted by study subjects of Jammu and 

Kashmir. People in Muslim dominated 

Kashmir valley are fond of eating sumptuous 

non vegetarian dishes .These dishes are 

prepared from red meat and are cooked in 

excess oil .Therefore these dishes are rich in 

saturated fats. Thus Kashmiris are classified as 

non-vegetarians. People of Jammu region 

have adopted vegetarianism and majority of 

them consume diet based on vegetarian 
pattern. The table clearly shows that intake of 

vegetarian food, milk, cheese and butter was 

high among participants from Jammu, where 

as intake of non –vegetarian food ,fish and 

eggs was high among Kashmiri women. 

Table no. 5: This table depicts the variation in 

dietary pattern among study subjects of 

Jammu and Kashmir. In Jammu region 

Women who had higher and regular intake of 

vitamin D rich (milk, fish, eggs, butter, 

cheese) food had optimum 25(OHD) levels as 

compared to those who had occasional or low 

intake of vitamin D rich food items. 

This clearly shows that diet plays a significant 

role in guiding vitamin D level among 

postmenopausal women. p value is 

statistically significant (p<0.05) 

Table no. 6: Represents effect of regional 

variation on vitamin D level. Although Jammu 

and Kashmir is single state but regional and 

cultural practices adopted by people are 

diagonally opposite. Jammu is at a lower 

altitude as compared to Kashmir so receives 

plenty of sunshine as compared to Kashmir. 

Also practice of veil and preference of staying 

indoors is more prevalent among Kashmiri 

women as compared to women belonging to 

Jammu region. Residents of Jammu have 

slightly higher level of vitamin D as compared 

to residents of Kashmir owing to lower 

altitude of Jammu. Women having fair 

complexion have higher 25(OHD) level as 

compared to dark complexion females. 

Majority of the kashmiri Muslim females are 

fair, despite that they continue having low 

25(OHD) level due to avoidance of sun, 

adopting practice of veil and variation in 

altitude. 

Effect of parity on Vitamin D: Parity is 

significantly influencing vitamin D level. As 

parity is increasing vitamin D level has 

declined .p value= 0.02  

Discussion- 

Menopause marks  a crucial period and there 

is an increased requirement for vitamin D as 

the ageing skin is unable to synthesize enough 

vitamin D and there occurs increased 

susceptibility to vitamin D deficiency . This 

study shows that women who belonged to  

premenopausal or menopausal age group were 

either deficient (80%) or insufficient (14.8%) 

in terms of vitamin D levels .This was similar 

to study conducted by Hollick MF . A person 
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70 years of age exposed to the same amount of 

sunlight as a 20-year-old person makes 25%of 

the vitamin D3 that the 20-year-old person can 

make.
11
 The study documented that ageing 

decreases vitamin D synthesis.  This pattern 

was also similar to study conducted by Foong 

Ming Mong and Awang in Malaysia .The 

study reported that 70 % of the participants 

had deficiency.
12 

 

 This study revealed that vitamin D deficiency 

was significantly associated with occasional or 

low intake of milk and other vitamin D rich 

food products. This is evident from other 

studies also which report that deficiency 

prevails even the countries that do fortify, 

vitamin D,intakes are low in some groups due 

to their unique dietary patterns, such as low 

milk consumption, vegetarian diet, limited use 

of dietary supplements, or loss of traditional 

high fish intakes
13

. Another study showed that 

Women consuming ≥ 12.5 µg vitamin D/d 

from food plus 

Supplements had a 37% lower risk of hip 

fracture than did women consuming < 3.5 µg 

.
14

 

The study shows that regional variation, life 

style, exposure to sun, complexion and 

dressing styles are factors which significantly 

influence vitamin D level in post menopausal 

women. This trend is similar to a study 

conducted in Middle East which documented 

that Middle East is a region that registers 

some of the highest rates of rickets and 

hypovitaminosis D which can be explained by 

limited sun exposure, cultural practices and 

dark skin color. 
15 

 

This can be supported by another study 

conducted in Emirati women which revealed 

the overall mean serum 25(OHD) was 

25.3±10.8nmol/l. Also mean 25(OHD) level 

was significantly low in Emirati women 
compared to non Arab Caucasians who 

adopted western dressing styles.
16
 

  

Conclusion: Prevalence of vitamin D is high 

among postmenopausal women of Jammu and 

Kashmir. Vitamin D deficiency is more 

prevalent among Kashmiri postmenopausal 

women (82%) as compared to postmenopausal 

women of Jammu owing to regional and 

cultural variation and practice of veil. Dietary 

pattern and parity significantly influence 

vitamin D level. Occasional or low intake of 

vitamin D rich food items like milk, butter, 

cheese, fish coupled with multiparity cause a 

dip in vitamin D level. 

Limitations- Since the study was conducted 

in a tertiary care unit of Jammu and Kashmir, 

a community based study would have given 

generalizable results. Also due to time 

constraints and limited resources more 

specific tests like BMD and PTH could not be 

performed. 

Recommendation –Encouraging women to 

adopt healthy lifestyle, eating balanced diet 

along with judicious exposure to sunlight is 

essential to gain optimum vitamin D level 

.Emphasis should be laid on fortifying juices, 

yoghurts, puddings with vitamin D and 

promote vitamin D food fortification 

programmes. Estimation of 25 (OHD) should 

be done in women attending O.P.D along with 

early institution of vitamin D supplements as 

soon as hypovitaminosis is detected. 
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 DISTRIBUTION OF STUDY SUBJECTS AS PER AGE 

AGE GROUP JAMMU REGION KASHMIR REGION TOTAL 

45-50 61(51.6%) 87(66%) 148(59.2%) 

51-55 24(20.3%) 18(13.6%) 42(16.8%) 

56-60 14(12.7%) 15(11.3%) 29(11.6%) 

61-65 11(9.3%) 7(5.3%) 18(7.2%) 

66-70 08(6.7%) 05(3.7%) 13 (5.2%) 

TOTAL 118(47.2%) 132(52.8%) 250(100%) 

Chi square- 6.28 p value= 0.18(statistically not significant) 

EDUCATION STATUS AMONG STUDY SUBJECTS 

EDUCATION JAMMU REGION KASHMIR REGION TOTAL 

ILLITERATE 50 (42.3%) 35 (26.5%) 85 (34%) 

PRIMARY 27 (22.8%) 45 (34.9%) 72 (28.8%) 

SECONDARY 15 (12.7%) 33 (25%) 58 (23.2%) 

HIGH SCHOOL 08 (6.7%) 3 (2.2%) 11 (4.4%) 

GRADUATE 14 (11.8%) 9 (6.8%) 8 (3.2%) 

POST GRADUATE 4 (3.3%) 7 (5.3%) 16 (6.4%) 

TOTAL 118 (47.2%) 132 (52.8%) 250 (100%) 

Chi square- 17.3 p value = 0.0004(statistically significant) 

DISTRIBUTION OF VITAMIN D LEVEL AMONG STUDY SUBJECTS 

AGE GROUP DEFICIENT INSUFFICIENT OPTIMUM  TOTAL 

45-50 118(59%) 25(67.5%) 01(7.6%) 144 (57.6 % 

51-55 31(15.5%) 04(10.8%) 02(15.3%) 37(14.8 %) 

56-60 27(13.5%) 02(5.4%) 4(30.7%) 33 (13.2 %) 

61-65 14(7%) 04(10.8%) 3(23%) 21 (8.4 %) 

66-70 10(5%) 02(5.4%) 3(23%) 15 (6 %) 

TOTAL 200(80%) 37(14.8%) 13(5.2%) 250 (100 %) 

Chi square-22.3 p value= 0.004 

DIETARY PATTERN AMONG STUDY SUBJECTS  

DIETARY PATTERN JAMMU REGION  KASHMIR REGION 

VEGETARIAN 77% 0% 

NON-VEG 23% 100% 

DAILY INTAKE OF MILK 72% 46% 

DAILY INTAKE OF EGGS 17% 36% 

INTAKE OF FISH 12% 42% 

INTAKE OF  CHEESE 32% 14% 

INTAKE OF BUTTER 44% 11% 

INTAKE OF MULTIVITAMINS 22% 34% 
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EFFECT OF DIETARY VARIATION ON VITAMIN D LEVEL

                                                                

DIETARY PATTERN 

INTAKEOF MILK,FISH,BUTTER,EGGS 

AND CHEESE(DAILY) 

INTAKE OF MILK ,FISH, 

BUTTER,EGGS,CHEESE (ONCE A WEEK)

INTAKE OF MILK ,FISH, 

BUTTER,EGGS,CHEESE (ONCE A 

MONTH) 

NO INTAKE OF ABOVE FOOD ITEMS

P value < 0.05 significant * 

 

EFFECT OF REGIONAL VARIATION ON VITAMIN

                                            Hindus                       

Factors influencing D level Study 

Subjects

Residing in  Jammu 110(93.2%)

Residing in Kashmir 08(6.7%)

Fair complexion 64(54.27%)

Dark Complexion 54(45.7%)

Practice of veil  5(4.2%)

Sun exposure <5minutes 90(76.2%  )

Sun exposure 15 to 30 

minutes 

28(23.7% )

p- value<0.05 significant  
 

Chi square-12.7 p value- 0.02 
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EFFECT OF DIETARY VARIATION ON VITAMIN D LEVEL 

                                                                JAMMU REGION                                                    KASHMIR REGION

n=118 Vitamin D 

level 

n =132 Vitamin D 

level 

INTAKEOF MILK,FISH,BUTTER,EGGS 8 33.1±2.1 15 26.1±1.1

INTAKE OF MILK ,FISH, 

BUTTER,EGGS,CHEESE (ONCE A WEEK) 

40 22.4±3.3 61 18.4±2.3

INTAKE OF MILK ,FISH, 

(ONCE A 

50 9.8±1.6 54 6.3±1.8

NO INTAKE OF ABOVE FOOD ITEMS 20 6.4±1.3 2 4.3±1.1

EFFECT OF REGIONAL VARIATION ON VITAMIN- D LEVEL

Hindus                                                 Kashmiri Muslim 

Study 

Subjects 

Vitamin D Study 

Subjects 

Vitamin D 

level 

110(93.2%) 18.4±1.6 19(14.3%) 11.5 ±2.2

08(6.7%) 13.4±2.1 113(85.6% ) 8.4±2.2

64(54.27%) 13.2±3.1 104 (78.7%) 11.4±2.5

54(45.7%) 11.3±3.5 28 (21.2%) 9.6±2.6

5(4.2%) 15.2±3.4 115( 87%) 10.6±2.8

90(76.2%  ) 11.4±1.3 118(89.3%) 8.9±2.1

28(23.7% ) 21.2±2.8 14(10.6%) 15.4±1.9
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Effect of Parity on vitamin D level

    E-ISSN: 2348-3229  

JAMMU REGION                                                    KASHMIR REGION 

Vitamin D 

 

p value 

26.1±1.1 0.0001 

18.4±2.3 0.0001 

6.3±1.8 0.0001 

4.3±1.1 0.04 

D LEVEL 

Vitamin D p- value 

11.5 ±2.2 0.0001 

8.4±2.2 0.0001 

11.4±2.5 0.0001 

9.6±2.6 0.02 

10.6±2.8 0.0005 

8.9±2.1 0.0001 

15.4±1.9 0.0001 


