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Highlights: 

 Question: Is vitamin D deficiency associated with depression in Nepalese population?

 Findings: vitamin D deficient individuals had 3.5 times higher odds of developing clinically

significant depression in comparison to those with sufficient vitamin D after adjusting for 

confounding variables.

 Meaning: Vitamin D deficient people are associated with increased likelihood of having

clinically significant depression in Nepalese population. 
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Abstract 

Recent studies link vitamin D deficiency with depression; however evidences from the Nepalese 

population are scarce. The current study explored the association between vitamin D deficiency and 

depression among 300 adults of 18 years and above age residing in eastern Nepal. Validated Nepali 

version of the Beck Depression Inventory scale (BDI-Ia) was used to determine depressive 

symptoms and a BDI cutoff score of ≥ 20 was considered as clinically significant depression. 

Sociodemographic data were collected using semi-structured questionnaire.  Blood samples were 

collected to measure serum 25-hydroxy vitamin D (25(OH)D) and classify vitamin D status 

(deficient, insufficient and sufficient). We used Chi-square test to identify the association of 

sociodemographic variables and vitamin D status with clinically significant depression. We found a 

significant association of gender, geographical location of residence, marital status, religion and 

vitamin D status with clinically significant depression. Binary logistic regression model was used to 

examine the likelihood of clinically significant depression among vitamin D deficient individuals. 

Vitamin D deficiency was significantly associated with increased odds of clinically significant 

depression even after adjusting for confounding variables. This finding suggests Vitamin D deficient 

people have increased odds of having clinically significant depression. 

Keywords: Beck Depression Inventory scale, Nepal, Depression, Vitamin D deficiency. 
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1. Introduction  

Depression is a mental disorder which diminishes the functioning and quality of life.  World Health 

Organization (WHO) had identified depression as a leading cause of disability worldwide affecting 

300 million people (World health organization, 2017). Major depressive episodes (MDE) starts 

typically during early to mid-adulthood, which is the most productive part of one’s life (Kessler et 

al., 2013).  Even, when diagnosed and treated with medication the chronic recurrent nature of the 

disease and non-compliance to medication pose as a major challenge. Non-compliance to 

medication occurs mainly due to the fear of dependence, emergence of side effects to medication 

and the high cost of treatment (Penckofer et al., 2010). This leads to high relapse rate adding further 

to the global burden of the disease. Hence, one needs to examine other modifiable risk factors that 

can be targeted to prevent and treat depression besides medication.  

Over the past decade, a substantial amount of observational and animal experimental studies have 

confirmed a broader role of vitamin D in health and disease, including mental health (Ganji et al., 

2010; Atoum et al., 2017; Kočovská et al., 2017; Williams et al., 2014). The demonstration of 

Vitamin D receptor (VDR) in the pre-frontal cortex and the limbic system have elucidated the role 

of vitamin D in maintenance of mood, affect and cognitive functions (Eyles et al., 2005; Schlögl et 

al., 2014; Di Somma et al., 2017). Similarly, empirical evidences have also identified a link between 

vitamin D deficiency and depression (Penckofer et al., 2010; Ganji et al., 2010). A meta-analysis 

examining the relationship between vitamin D and depression reported inverse relation between 

depression and vitamin D level (Ju et al., 2013). 

However, majority of these studies have been conducted in other parts of the world which are not 

representative of Nepalese population. The sociocultural complexities of Nepalese population due to 

its diverse caste and ethnic groups, religious practices, latitude, gender differences are important 

factors that cannot be undermined as they could have potential confounding effect.  This urges us to 

take a deeper insight into the matter in our part of the world. To address these variations we 
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examined the association between serum 25-hydroxyvitamin D [25(OH)D] concentrations and 

depressive symptoms in a Nepalese population after considering for probable confounding factors.  

2. Method 

2.1 Study design and setting 

This cross section study was conducted in the department of Biochemistry at B.P Koirala Institute of 

Health Sciences, Dharan from February to June 2017.  The study population comprised of patients 

between the ages of 18 years and above who were sent from various clinical departments for serum 

vitamin D measurement.  Individuals with pre-existing conditions affecting vitamin D and/or 

calcium metabolism including liver or kidney disease, eating disorders, skin diseases and use of oral 

corticosteroids, anticonvulsants, insulin or bisphosphonates were not enrolled in the study. Pregnant 

and lactating women were also excluded. Apart from them, patients who provided informed consent 

verified by a signature or a thumb print were enrolled in the study. Ethical approval was obtained 

from the Institutional Review Committee, B.P Koirala Institute of Health Sciences. 

2.2 Data collection 

2.2.1 Depression assessment 

Depression was assessed using Nepali version of Beck Depression Inventory (BDI Ia) scale. This 

21-item Beck Depression Inventory (BDI) Scale was validated for use in Nepal with the Diagnostic 

and Statistical Manual of Mental Disorders (DSM-IV) for diagnosis of major depressive disorder 

(Kohrt et al., 2002; Kohrt et al., 2012).  Based on this validation, a cut off score of 20 suggests 

moderate depression requiring mental health intervention [sensitivity=0.73, specificity=0.91] 

(Niraula et al., 2013). Participants with BDI cutoff scores of ≥ 20 were considered as having 

clinically significant depression. 

2.2.2 Sociodemographic Characteristics 

A semi-structured questionnaire was administered to the patients to collect information on socio-

demographic characteristics (age, gender, ethnicity, religion, geographical region of residence, 

marital status, family type, duration of outdoor activity/day, socioeconomic status, education, and 
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employment). Ethnicity was classified as brahman and chhetri, newar, janjati and occupational caste 

(dalit). (Gurung., 2005)  Religion was divided after attaining the data into hindu, buddhist, kirat and 

others (muslims, christians, prem dharma.) Geographical region of residence was divided into terai 

region and hill and mountain region, while family type was classified as either living alone (alone), 

single married couple with unmarried children (nuclear family), married couple living with married 

children or three different generations living together (joint family). Marital status was classified as 

married, unmarried (never married) and marital discord (divorced / separated, in conflict with 

spouse or with in-laws).  Socioeconomic status of people was categorized using Kuppuswamy scale  

(Ghosh and Ghosh., 2009)  and then dichotomized into upper class (upper and upper middle class), 

lower class (lower middle and lower class). Duration of outdoor physical activity per day (included 

leisure time physical activity, walking to and from work, working outdoors) was classified into 

duration greater than 30 minutes and duration ≤ 30 minutes. Educational status was divided 

depending on level of education they had acquired (above high school, high school and middle 

school, primary school and no formal education). Type of employment of the study population was 

categorized depending upon the sector of work as agriculture, service, business, housewife, others 

and unemployed.  

Questionnaire was followed by standardized measurements of body weight and body height of the 

participants. Body Mass Index (BMI) was calculated as body weight in kg divided by squared body 

height in metres. BMI was classified as per World Health Organization recommendations for Asian 

populations: underweight (<18.5 kg/m2), normal weight (18.5–22.9 kg/m2), and overweight (≥23.0-

24.99 kg/m2) and (BMI≥25kg/m2) as obese. (Lim et al., 2017)  

2.3 Vitamin D estimation: 

Venous blood samples were obtained in plain vial. Sample was centrifuged and serum was 

separated. Vitamin D 25(OH)D was measured in serum in department of Biochemistry using 

chemiluminescence immunoassay (CLIA) technique in fully automated Maglumi 1000 analyzer 

(SNIBE Co, Ltd, China). Internal quality control provided by the manufacturer was used to assure 
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quality. Vitamin D level was stratified as: 30-100 ng/ml 25(OH)D as sufficient vitamin D level, 29 

and 20 ng/ml as insufficient vitamin D, < 20 ng/ml as deficient vitamin D (Ringe et al., 2012).  

 

2.4 Statistical analyses 

Data was analyzed using Statistical Package of Social science (SPSS) version 11.5. Descriptive 

statistics was used to express the demographics and anthropometric characteristics of the study 

sample. Statistical comparison of sociodemographic characteristics among three cut-off levels of 

serum 25(OH)D (deficient, insufficient and sufficient vitamin D status) was done using χ2 test for 

categorical and Kruskal Wallis for continuous variables. Prevalence of clinically significant 

depression among various categories of vitamin D status and sociodemographic characteristics was 

conducted using χ2 test and Mann Whitney test for categorical and continuous variables respectively. 

Binary logistic regression was used to calculate unadjusted and adjusted odds ratio (OR) and 95% 

confidence interval (CI) for vitamin D status and Depression category (Clinically significant 

depression Vs non-significant). A probability P<0.05 was considered statistically significant.  

3. Result 

3.1 Baseline Characteristics of the study population 

The study included 300 participants (36.3% male and 63.7% female). The mean age was 38.3 ± 10.2 

years. Majority of study population lived in nuclear family (55.3%), practiced hinduism (75.7%), 

were residents of terai region (90.7%), 42% had studied upto high school. The most common ethnic 

group was brahman and chhetri (45%) followed by janajati (37%).  More than half of the 

participants were married (84.3%) and belonged to lower class families (lower middle class and 

lower class) (81%).  (Table 1) 

3.2 Vitamin D status 

Majority (51.3%) had vitamin D deficiency (<20 ng/ml), 27.3% had insufficient vitamin D (20 to 29 

ng/ml) and 21.3% had sufficient vitamin D (≥30 ng/ml) and the median (25th -75th centile) of serum 

vitamin D level was 19(14-28).  The median Serum 25(OH)D level in females was 18 (13-23) which 

was significantly lower than males having median 22 (15-33) (p<0.001).Vitamin D status had 
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significant association with gender (Chi-sq=30.3, d.f.=2, p<0.001), education level (Chi-sq=13.6, 

d.f.=6, p =0.03), socioeconomic status (Chi-sq=9.0, d.f.=2, p=0.01) and geographical region of 

residence (Chi-sq=7.2, d.f.=2, p=0.02) and employment (Chi-sq=24.1, d.f.=10, p =0.007).(Table 1)  

 

3.3 Depression 

We found 16.3% of participants had clinically significant depression (BDI cutoff scores of ≥ 20) 

with higher prevalence among vitamin D deficient compared to sufficient (p=0.006), female 

compared to male (p=0.02) and people residing in hills and mountains region than terai residents 

(p=0.01), in marital discord than married people (p=0.04) and people practicing kirat religion than 

hindu (p=0.01) (Table 2) (Table 3). The median (25th-75th centile) of depression score was 12 (8-

16.7) with significantly higher scores among females 13(10-17.5) compared to males 9(6-13), 

p<0.001.  

3.4 Association between serum 25(OH)D and clinically significant depression. 

In binary logistic regression, the OR (95% CI) for clinically significant depression was significant 

for vitamin D deficient category 4.4(1.4-12.9, p=0.007) when compared to vitamin D sufficient. 

However, the association with vitamin D insufficient was not significant 2(0.6-6.9, p=0.2).  After 

adjusting for ethnicity, gender, family, religion, geographical location of residence, marital status, 

outdoor physical activities, socioeconomic status, education, employment and body mass index the 

association was significant (p<0.05) for vitamin D deficient category compared to vitamin D 

sufficient, (Table 4) people practicing kirat religion compared to hindu and among marital discord 

group compared to married people.   
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Table 1: The Baseline characteristics of study population according to Serum 25(OH)D level. 

   Total n(%) Serum 25(OH)D level (ng/ml)  p-value 

   <20 20–29 ≥30  

n(%)1   154(51.3) 82(27.3) 64(21.3)  

Age(Years)a  38.3±10.2 37.5±9.8 38.8±10.7 39.5±10.5 0.2 

Gender Male 109(36.3) 45(15) 22(7.3) 42(14) 0.001 

 Female 191(63.7) 109(36.3) 60(20) 22(7.3)  

Ethnicity Brahman, Chhetri 135 (45) 61(20.3) 44(14.7) 30(10) 0.4 

 Newar 31(10.3) 19(6.3) 5(1.7) 7(2.3)  

 Janjati 111(37) 63 (21) 26(8.7) 22(7.3)  

 Occupational caste (Dalit) 23(7.7) 11(3.7) 7(2.3) 5(1.7)  

Religion Hindu 227(75.7 ) 109(36.3) 65(21.7) 53(17.7) 0.07 

 Buddhist 25(8.3) 13(4.3) 5(1.7) 7(2.3)  

 Kirat 40(13.3) 27(9) 11(3.7) 2(0.7)  

 Others 8(2.7) 5(1.7) 1(0.3) 2(0.7)  

Geographical location Terai  272(90.7) 133(44.3) 77(25.7) 62(20.7) 0.02 

 Hill and Mountain 28(9.3) 21(7) 5(1.7) 2(0.7)  

Family type Alone 16 (5.3) 12(4) 1(0.3) 3(1) 0.1 

 Nuclear Family 166 (55.3) 88(29.3) 41(13.7) 37(12.3)  

 Joint Family 118 (39.3) 54(18.0) 40(13.3) 24(8)  

Marital status Married 253 (84.3) 125(41.7) 70(23.3) 58(19.3) 0.4 

 Unmarried 30(10) 17(5.7) 9(3) 4(1.3)  

 Marital discord 17(5.7) 12(4) 3(1) 2(0.7)  

Outdoor physical activity 30 minutes or less 113 (37.7) 54(18) 35(11.7) 24(8) 0.5 

 > 30 minutes 187 (62.3) 100(33.3) 47(15.7) 40(13.3)  

Body Mass Index Normal 66 (22) 27(9) 23(7.7) 16(5.3) 0.3 

 Underweight 10 (3.3) 3(1) 4(1.3) 3(1)  

 Overweight 44 (14.7) 23(7.7) 11(3.7) 10(3.3)  

 Obese 180 (60) 101(33.7) 44(14.7) 35(11.7)  

Socioeconomic status High class 57 (19) 38(12.7) 7(2.3) 12(4) 0.01 

 Low class 243 (81) 116(38.7) 75(25) 52(17.3)  

Education Above high School 103 (34.3) 61(20.3) 23(7.7) 19(6.3) 0.03 

 High, Middle school 126 (42.0) 60(20) 31(10.3) 35(11.7)  

 Primary school 29 (9.7) 16(5.3) 9(3.0) 4(1.3)  

 No formal education 42 (14.0) 17(5.7) 19(6.3) 6(2.0)  

Employment Unemployed 26 (8.7) 8(2.7) 9(3) 9(3) 0.007 

 Housewife 101 (33.7) 54(18) 34(11.3) 13(4.3)  

 Agriculture 47 (15.7) 20(6.7) 14(4.7) 13(4.3)  

 Service 46 (15.3) 30(10) 8(2.7) 8(2.7)  

 Business 60 (20) 32(10.7) 16(5.3) 12(4)  

 Others 20 (6.7) 10 (3.3) 1 (0.3) 9(3)  

Serum 25(OH)Db   19(14,28) 14(11,17) 23(21,26) 34(32,40) - 
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Baseline characteristics are expressed as number (percentage) [n(%)] of row or mean±SD (agea) or median (25th and 75th 

centile) for Serum 25(OH)Db, n(%)1 represents values of column. p value from χ2 test, kruskal wallis for agea 

  

 

 

 

 

 

 

Table 2: Prevalence of Clinically significant depression according to vitamin D status 

 n(%) Vitamin D statusa p-value 

  Deficient Insufficient Sufficient  

Depression BDI Ia scores     0.006 

BDI cutoff scores < 20 251(83.7) 119(39.7) 72(24) 60(20)  

BDI cutoff scores ≥ 20b 49(16.3) 35(11.7) 10(3.3) 4(1.3)  

Values are expressed as number (percentage) [n(%)] of row 

p-value obtained from χ2 test 
aVitamin D status as per serum 25(OH)D level (ng/ml): Deficient(<20),  Insufficient(20-29), Sufficient(≥30-100). 
bBDI cutoff scores ≥ 20 : Clinically significant depression. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ACCEPTED MANUSCRIPT
 
 

 

 

 

 

 

 

 

 

 Table 3: Prevalence of Clinically Significant Depression according to Sociodemographic characteristics 

Characteristic   Total n(%) Depression (BDI Ia) scores p-value 

    scores <20 scores ≥ 20  

n(%)1   251(83.7) 49(16.3) - 

Age(Years)a  38.3±10.2 38.3±10.5 37.9±8.9 0.9 

Gender Male 109(36.3) 98(32.7) 11(3.7) 0.02 

 Female 191(63.7) 153(51) 38(12.7)  

Ethnicity Brahman, Chhetri 135 (45) 116(38.7) 19(6.3) 0.6 

 Newar 31(10.3) 26(8.7) 5(1.7)  

 Janjati 111(37) 89(29.7) 22(7.3)  

 Occupational caste (Dalit) 23(7.7) 20(6.7) 3(1)  

Religion Hindu 227(75.7 ) 198(66) 29(9.7) 0.01 

 Buddhist 25(8.3) 20(6.7) 5(1.7)  

 Kirat 40(13.3) 27(9.0) 13(4.3)  

 Others 8(2.7) 6(2) 2(0.7)  

Geographical location Terai  272(90.7) 233(77.7) 39(13) 0.01 

 Hill and Mountain 28(9.3) 18(6) 10(3.3)  

Family type Alone 16 (5.3) 15(5) 1(0.3) 0.5 

 Nuclear Family 166 (55.3) 139(46.3) 27(9)  

 Joint Family 118 (39.3) 97(32.3) 21(7)  

Marital status Married 253 (84.3) 212(70.7) 41(13.7) 0.04 

 Unmarried 30(10) 28(9.3) 2(0.7)  

 Marital discord 17(5.7) 11(3.7) 6(2)  

Outdoor physical activity 30 minutes or less 113 (37.7) 91(30.3) 22(7.3) 0.2 

 > 30 minutes 187 (62.3) 160(53.3) 27(9)  

Body Mass Index Normal 66 (22) 57(19) 9(3) 0.9 

 Underweight 10 (3.3) 8(2.7) 2(0.7)  

 Overweight 44 (14.7) 37(12.3) 7(2.3)  

 Obese 180(60) 149(49.7) 31(10.3)  

Socioeconomic statusc High class 57 (19) 51(17) 6(2) 0.1 

 Low class 243 (81) 200(66.7) 43(14.3)  

Education Above high School 103 (34.3) 93(31) 10(3.3) 0.09 

 High, Middle school 126 (42.0) 104(34.7) 22(7.7)  

 Primary school 29 (9.7) 22(7.3) 7(2.3)  

 No formal education 42 (14) 32(10.7) 10(3.3)  

Employment Unemployed 26 (8.7) 24(8) 2(0.7) 0.07 

 Housewife 101 (33.7) 82(27.3) 19(6.3)  
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 Agriculture 47 (15.7) 34(11.3) 13(4.3)  

 Service 46 (15.3) 43(14.3) 3(1)  

 Business 60 (20) 52(17.3) 8(2.7)  

 Others 20 (6.7) 16(5.3) 4(1.3)  

Median Depression scoreb  12(8-16.75)   - 
Baseline characteristics are expressed as number (percentage) [n(%)] of row or mean±SD (agea) or median (25th and 75th 

centile) for Median Depression scoreb, n(%)1 represents values of column. p value from χ2 test, Mann Whitney for agea 

 

Table 4: Odds of having clinically significant depression according to Vitamin D status  

 Vitamin D status 

 Sufficient Insufficient Deficient 

Unadjusted odds (95% CI)a Reference 2.0(0.6-6.9) 4.4(1.4-12.9) 

p-value  0.2 0.007 

Model 1: Adjusted odds  (95% CI)b Reference 1.4(0.4- 5.1) 3.2(1.1- 9.9) 

p-value  0.5 0.03 

Model 2: Adjusted odds  (95% CI)c Reference 1.5(0.3-5.9) 3.5(1.1-11.9) 

p-value  0.5 0.04 
 

aOdds ratio and 95% Confidence Interval calculated from Logistic regression analysis. 
bAdjusted for ethnicity (brahman, chhetri, newar, janjati, occupational caste [dalit]), gender, family type (alone, nuclear 

family, joint family), religion (hindu, buddhist, kirat, others) 
cAdjusted for variables in Model 1, geographical region of residence (terai, hill and mountain), marital status (married, 

unmarried, marital discord), outdoor physical activities (30 minutes or less, > 30 minutes), socioeconomic status (lower 

class, higher class), education (above high school, high, middle school, primary school, no formal education), employment 

(unemployed, housewife, agriculture, service, business, others), body mass index (normal, underweight, overweight, 

obese). 

 

4. Discussion: 

We conducted a cross sectional study among adult population residing in eastern part of Nepal and 

examined the association between vitamin D status and depression. Vitamin D status was 

determined using serum 25(OH)D level and depression was measured using BDI Ia scoring tool 

validated for Nepalese population.  

We found 16.3% had clinically significant depression (BDI cutoff scores of ≥ 20) and the prevalence 

of clinically significant depression (CSD) was higher among vitamin D deficient individuals in 

comparison to individuals with sufficient vitamin D. These findings were similar to the conclusions 

drawn from meta-analysis (Okereke and Singh., 2016) and cross sectional studies conducted across 

the globe (Ganji et al., 2010; Chu et al., 2017; Jhee et al., 2017; McCann and Ames, 2008).  

However, most of these studies were conducted in various parts of the world which differ from ours 

in terms of sociocultural factors, latitude, measurement and cut-off scores of 25(OH)D and seasons 

of sample collection. Hence, establishing a link between vitamin D and depression was relatively 
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new in our setup. Over the past decade a growing number molecular studies have attempted to 

explain the molecular mechanism behind the onset of depression due to vitamin D deficiency. It has 

been postulated that vitamin D prevents depression by maintaining normal serotonin levels in the 

brain by regulating the expression of serotonergic gene coding for tryptophan hydroxylase (Patrick 

and Ames, 2015; Kaneko et al., 2015).  Vitamin D also maintains reduced level of calcium required 

for proper neuronal function by down regulating L-Type calcium channel in hippocampus (Brewer 

et al., 2001) while promoting calcium buffering proteins  as calbindin and parvalbumin (De Viragh 

et al., 1989). 

We also found higher prevalence of CSD among marital discord group, people following kirat 

religion and residents of hills and mountains. Gender analysis in our study revealed three times 

higher prevalence of CSD among women in comparison to men. This finding was higher than the 

previous population studies reporting about two-fold higher prevalence in females (Albert, 2015). 

Such high occurrence cannot be solely attributed to higher number of female participants (female to 

male ratio 1.7:1) in our study. Studies have implicated the role of estrogen on cognitive function and 

mood due to its differential distribution in male and female brain (McEwen and Milner, 2007; 

Gillies and McArthur, 2010). However, these studies cannot explain why women in our country 

have higher occurrence of depression than women of developed countries. Hence, we postulate 

sociocultural constraints faced by women may be an important factor associated with depression in a 

developing country like Nepal. 

Our study also found a significantly higher prevalence of CSD in residents of hilly and mountainous 

region compared to terai. This finding was in agreement with a study conducted by Risal et al, 

reporting a higher occurrence of depression among high altitude dwellers (Risal et al., 2016). 

Similarly, another study conducted in Pakistan reported higher incidence of depression and anxiety 

in people working in high altitudes (Ahmad and Hussain, 2017). The reason for high altitude 

depression may be linked to continuous hypoxia experienced at such height that affects the 

functioning and synthesis of neurotransmitters required for critical neuronal functions (Kumar, 

2011). An animal experimental study done in rats kept in simulated high altitudes with hypobaric 
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hypoxic environment reported higher depression like behavior in female rats (Kanekar et al., 2015). 

This emphasizes the need of further studies to analyze the factors responsible for altitude related 

depression.  

We found a greater prevalence of depression amongst people practicing kirat religion. Studies have 

highlighted that religion acts as a buffering factor against depression. (Salsman et al.,2015). 

Nevertheless, the variations of effect on mental health between different religious practices have yet 

to be examined. Our finding was in contrast to another study conducted in Nepal where religion was 

not found to have any significant association with depression. (Niraula et al., 2013) Our study 

highlights the need for a detailed insight into the religious practices of kirat to understand this 

association.  

People who had marital discord had higher prevalence of CSD than married and single people. We 

had included people who were divorced / separated, in conflict with spouse or with in-laws in 

marital discord category. This was similar to previous studies depicting marital conflicts as a 

predictor for depression (Du Rocher et al., 2011). We found significantly greater number of marital 

discord among the working population. This may be especially true in case a woman is employed 

which changes the power dynamics in the household, where husband may perceive her economic 

independence as a threat fostering hostility and marital conflicts (Sayer et al., 2011; Krishnan et al., 

2010). 

In our logistic regression analysis, we established significantly higher odds of developing CSD 

among vitamin D deficient individuals compared to those with sufficient vitamin D. This finding 

remained parallel even after adjusting for various confounding factors. We exercised caution not to 

over adjust, and only adjusted for factors significant in bivariate analysis. After adjustment we found 

vitamin D deficient individuals had 3.5 higher odds of developing depression in comparison to those 

with sufficient vitamin D.  

Conclusion 
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Vitamin D deficiency is associated with increased odds of having depression. In a country like 

Nepal where cultural beliefs are deeply rooted and have profound influence in lifestyle choices, one 

has to go beyond merely correcting serum vitamin D level to impede depression. This study 

warrants a need for clinical trial to assess if supplementing vitamin D improves depression 

symptoms. 
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