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Abstract 
Background: Low back pain (LBP) is a prevalent musculoskeletal disorder among young adults, and vitamin D 
deficiency has been identified as a potential risk factor. The purpose of this study was to investigate the 
association between vitamin D status and pain level in relation to the degenerative spinal changes. 
Method: A retrospective observational cohort of 180 young adults (18–35 years) with chronic nonspecific LBP 
was analyzed. The demographic and clinical characteristics, including pain level measured on Visual Analogue 
Scale (VAS), were obtained. Serum partial 25-hydroxyvitamin D [25(OH)D] concentrations were analyzed and 
classified as deficient, insufficient, and sufficient. Imaging records were reviewed for Modic changes and disc 
degeneration. Data was analyzed using ANOVA, chi-square tests, and Pearson’s correlation. 
Result: Results: Almost half of participants had vitamin D deficiency (48.9%), while 32.8% were insufficient, 
and only 18.3% were sufficient. Those who were deficient had significantly higher VAS scores (6.8 ± 1.4) than 
both insufficient (5.9 ± 1.5) and sufficient groups (5.3 ± 1.2; p < 0.001) while MRI findings showed a greater 
prevalence of Modic changes (32.9%) and disc degeneration (45.4%) in the vitamin D deficient individuals. 
There was a moderate negative correlation between serum vitamin D with pain severity, (r = –0.42, p < 0.001) 
using Pearson’s correlation.  
Conclusion: Vitamin D deficiency is prevalent in young adults with chronic LBP, and it is significantly 
associated with greater pain severity and degenerative spinal findings. Screening and correcting vitamin D 
insufficiency may be a simple adjunctive approach in the management of LBP. 
Keywords: Vitamin D, Low Back Pain, Young Adults, Pain Severity, Modic Changes, Disc Degeneration. 
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Introduction 

Low back pain (LBP) is the most prevalent 
musculoskeletal disease of young adults and a 
principal worldwide cause of disability. Though its 
etiology is multifactorial, of the possible causes of 
both its onset and perpetuation, growing interest 
has focused on nutritional deficiency, and more so 
vitamin D deficiency. Vitamin D plays a central 
role in bone physiology, muscle contraction, and 
inflammatory modulation, all of which are 
mechanisms implicated in spinal health. 

Several studies have examined the relationship 
between vitamin D deficiency and LBP severity. 
Observational studies have presented evidence of 
people with low serum vitamin D having higher 
pain scores and poorer functional results [1,3]. 
Some have observed significant associations 
between vitamin D deficiency and chronic 
nonspecific LBP in various populations [1,3,6]. 

However, it has been reported by some studies that 
vitamin D level may not be notably different 
between LBP patients and healthy controls, while 
some minor correlations with spinal changes such 
as Modic changes and disc degeneration have been 
reported [4,7]. 

Systematic reviews and meta-analyses provide 
further evidence, revealing that while vitamin D 
deficiency cannot usually be responsible for LBP in 
populations at large, there exists a definitive trend 
to indicate it may be an alterable risk factor in 
subgroups, particularly in young adults and women 
[5,6]. Vitamin D deficiency has also been linked to 
other diseases with infectious and inflammatory 
etiology, highlighting its systemic importance still 
further [2,8]. With the rising prevalence of LBP 
among young adults, clarification of the 
development of vitamin D status and its association 
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with pain outcomes is clinically relevant. The 
objective of this study is to evaluate the degree of 
serum vitamin D in relation to LBP among young 
adults with particular attention to clarifying the 
potential causal or contributory function of 
deficiency in the severity and progression of pain. 

Methods 

Study Design and Population: The study was a 
retrospective observational cohort of young adults 
with a complaint of low back pain. Patient medical 
records from 18- to 35-year-old patients were 
obtained from a tertiary care hospital over two 
years. Patients with chronic nonspecific low back 
pain lasting for over three months were included. 
Exclusion of patients with certain spinal pathology 
like fractures, malignancy, infection, or history of 
previous spinal surgery was done to make the 
sample homogeneous. 

Data Collection: Demographic information such 
as age, sex, and body mass index (BMI) was 
obtained from clinical notes. Clinical information 
on pain character, duration, and related symptoms 
was gleaned. The intensity of low back pain was 
measured using the Visual Analogue Scale (VAS) 
recorded on presentation. Contributing 
comorbidities like endocrine disease or metabolic 
bone disease were documented to reduce 
confounding effects. 

Laboratory Assessment: Serum 25-
hydroxyvitamin D [25(OH)D] concentrations were 
extracted from hospital laboratory databases. All 
the measurements were done with a standard 
chemiluminescent immunoassay technique. 
Vitamin D status was defined as deficient (<20 
ng/mL), insufficient (20–29 ng/mL), or sufficient 
(≥30 ng/mL) according to current guidelines. Other 
laboratory parameters such as serum calcium and 
alkaline phosphatase were noted when available to 
evaluate bone metabolism. 

Imaging Evaluation: Spinal imaging studies, such 
as plain radiographs and magnetic resonance 
imaging (MRI) when appropriate, were examined 
to rule out pain due to structural reasons. In patients 
who had MRI, the existence of degenerative 
changes like Modic changes or lumbar disc 
degeneration was noted. 

Outcome Measures: The main outcome of interest 
was the relationship between vitamin D status in 
the serum and severity of low back pain. Secondary 
outcomes were the correlation between vitamin D 
status and the occurrence of degenerative spinal 
changes as seen on imaging. 

Statistical Analysis: Data was entered into a 
secure database and analyzed with SPSS software 
(version 25.0). Continuous outcomes were 
presented as mean ± standard deviation, while 
categorical variables were reported as frequencies 
and percentages. Group comparisons were made 
with independent t-tests or analysis of variance 
(ANOVA) for the continuous variables and chi-
square test for the categorical variables. Correlation 
between vitamin D status and VAS score was 
determined by Pearson's correlation coefficient. A 
p-value of less than 0.05 was regarded as 
statistically significant. 

Results 

Demographic and Clinical Characteristics: A 
total of 180 young adults with chronic nonspecific 
low back pain were analyzed. The participants' 
mean age was 26.4 ± 4.2 years, with a slight female 
dominance (54.4%). The participants' average body 
mass index (BMI) was 24.7 ± 3.8 kg/m².  

The mean pain duration was 7.3 ± 2.6 months, and 
the participants' average VAS score upon 
presentation was 6.2 ± 1.5, reflecting moderate to 
severe pain intensity. 

Table 1: Baseline demographic and clinical characteristics of participants 
Variable Total (n=180) Male (n=82) Female (n=98) 
Age (years, mean ± SD) 26.4 ± 4.2 27.1 ± 4.4 25.8 ± 3.9 
BMI (kg/m², mean ± SD) 24.7 ± 3.8 25.1 ± 3.6 24.3 ± 3.9 
Duration of pain (months) 7.3 ± 2.6 7.1 ± 2.5 7.5 ± 2.7 
VAS score (0–10) 6.2 ± 1.5 6.0 ± 1.6 6.3 ± 1.4 
 
Vitamin D Status and Pain Severity: Serum 
25(OH)D level analysis revealed that 48.9% of the 
participants were deficient, 32.8% insufficiency, 
and merely 18.3% sufficient. The mean VAS 

scores were significantly higher in vitamin D-
deficient (6.8 ± 1.4) than in insufficiency (5.9 ± 
1.5) and sufficiency (5.3 ± 1.2; p < 0.001). 

 
Table 2: Distribution of vitamin D status and mean pain scores 

Vitamin D Status n (%) Mean VAS Score (± SD) 
Deficient (<20 ng/mL) 88 (48.9%) 6.8 ± 1.4 
Insufficient (20–29 ng/mL) 59 (32.8%) 5.9 ± 1.5 
Sufficient (≥30 ng/mL) 33 (18.3%) 5.3 ± 1.2 
p-value < 0.001   
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Association with Imaging Findings: In the 112 
subjects undergoing lumbar MRI, Modic changes 
were detected in 26 (23.2%) and disc degeneration 
in 41 (36.6%). Vitamin D deficiency was more 
common in patients with Modic changes (32.9%) 

than in patients with adequate levels (12.1%). 
Likewise, disc degeneration was also more 
prevalent in vitamin D-deficient patients (45.4%) 
than in sufficient patients (24.2%). 

 

 
Figure 1: Bar graph showing prevalence of Modic changes and disc degeneration across vitamin D 

categories. 

Correlation Analysis: Pearson correlation showed a moderate negative correlation between VAS pain scores 
and serum 25(OH)D levels (r = –0.42, p < 0.001). Lower levels of vitamin D were also significantly correlated 
with degenerative changes on MRI (p = 0.02). 
 

 
Figure 2: Scatter plot showing correlation between serum vitamin D levels and pain severity (VAS score). 
 
Discussion 

Of low back pain in a group of young adults. 
Nearly half of the patients were found to have 
deficient serum vitamin D levels and they reported 

worse pain scores and with a higher degree of 
degeneration on imaging than those patients with 
sufficient vitamin D level. There was a moderate 
negative correlation between serum 25(OH)D 
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levels and VAS pain scores which lends support to 
the argument for vitamin D as a modifiable variable 
in the pathogenesis of chronic low back pain.  

Our findings are consistent with literature reporting 
associations between hypovitaminosis D to 
musculoskeletal pain and lumbar pathology. Rkain 
et al. observed a similar association in a cohort of 
postmenopausal women noting vitamin D 
deficiency was strongly associated with chronic 
low back pain [9]. Kim et al. also found a high 
prevalence of deficiency in patients with lumbar 
spinal stenosis and found associations with greater 
reported severity of pain [10]. In older adults, Al-
Rawaf et al. provided evidence of both clinical 
significance with, in addition, significant molecular 
changes in circulating microRNAs associated with 
vitamin D deficiency suggesting a pathway by 
which pain sensitization may occur [11]. 

Similar trends have also been noted in the Indian 
population, where Ghai et al. documented 
widespread hypovitaminosis D in patients with 
chronic low back pain, lending support to the idea 
that deficiency could be a significant contributor to 
the persistence of symptoms, particularly in 
populations with low ultraviolet exposure or 
cultural barriers to effective vitamin D synthesis 
[12]. Notably, Heuch et al. found that low vitamin 
D status was associated with a greater risk of 
developing chronic low back pain over time in a 
large Norwegian cohort. In this study, despite low 
vitamin D status being a risk factor for chronic low 
back pain, the authors did not draw distinctions in 
causality or reverse causality, further demonstrating 
the uncertainty of vitamin D status as a potential 
risk factor compared to being a consequence of 
immobility due to pain [13].  

Conversely, some studies suggest that this 
association is not wholly consistent across 
populations. For example, while Peng et al. found 
clinical ramifications in individuals who are 
vitamin D deficient in a subset of the cystic fibrosis 
population, they did not investigate vitamin D 
deficiency as a contributor to their primary 
outcome of musculoskeletal pain [14]. 
Additionally, Alghadir et al. examined potential 
interactions between vitamin D deficiency and 
other mechanical factors such as postural 
influences in eliciting low back pain in school-aged 
children [15]. This evidence reflects the multi-
faceted nature of low back pain and may further be 
clarified by the age of the sample, comorbidity of 
individual participants, or influential environmental 
factors. As a whole, these current results enhance 
the pool of evidence that implicates vitamin D 
deficiency as a cause for low back pain severity 
and degenerative changes, especially in young 
adults. Although causality cannot be definitively 
determined because of the observational study, the 
uniform trend across heterogeneous populations 

implies that vitamin D screening and correction 
could be a cost-saving adjunct to the treatment of 
nonspecific low back pain. Future prospective and 
randomized controlled trials are needed to see if 
supplementation can benefit symptoms and burden 
of chronic low back pain. 

Conclusion 

This study indicates the high prevalence of vitamin 
D deficiency among young adults suffering from 
chronic nonspecific low back pain and significant 
associations between much greater pain intensity 
and degenerative changes of the spine. The overall 
negative relationship between serum vitamin D and 
pain intensity suggests hypovitaminosis D could 
play a modifiable role in the clinical course of low 
back pain. Although a causative effect cannot be 
established here, these findings support previous 
literature which indicates that assessing and 
correcting vitamin D status may be an important 
and cost-effective adjunct for the management of 
low back pain in the younger population. 

References 

1. Gokcek E, Kaydu A. Assessment of 
Relationship between Vitamin D Deficiency 
and Pain Severity in Patients with Low Back 
Pain: A Retrospective, Observational Study. 
Anesth Essays Res. 2018 Jul-Sep;12(3):680-
684. doi: 10.4103/aer.AER_96_18. Erratum in: 
Anesth Essays Res. 2018 Oct-Dec;12(4):970. 
doi: 10.4103/0259-1162.247666. PMID: 
30283175; PMCID: PMC6157211. 

2. Crider K, Williams J, Qi YP, et al. Folic acid 
supplementation and malaria susceptibility and 
severity among people taking antifolate 
antimalarial drugs in endemic areas. Cochrane 
Database Syst Rev. 2022;2(2022):CD014217. 
Published 2022 Feb 1. doi:10.1002/14651858. 
CD014217. 

3. Kanaujia V, Yadav RK, Verma S, Jain S, Patra 
B, Neyaz O. Correlation between Vitamin D 
deficiency and nonspecific chronic low back 
pain: A retrospective observational study. J 
Family Med Prim Care. 2021;10(2):893-897. 
doi:10.4103/jfmpc.jfmpc_1478_20. 

4. Johansen JV, Manniche C, Kjaer P. Vitamin D 
levels appear to be normal in Danish patients 
attending secondary care for low back pain and 
a weak positive correlation between serum 
level Vitamin D and Modic changes was 
demonstrated: a cross-sectional cohort study of 
consecutive patients with non-specific low 
back pain. BMC Musculoskelet Disord. 2013; 
14:78. Published 2013 Mar 4. doi:10.1186/1 
471-2474-14-78. 

5. Zadro J, Shirley D, Ferreira M, et al. Mapping 
the Association between Vitamin D and Low 
Back Pain: A Systematic Review and Meta-



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Kumar et al.                                     International Journal of Current Pharmaceutical Review and Research  

673   

Analysis of Observational Studies. Pain 
Physician. 2017; 20(7):611-640. 

6. Xu HW, Yi YY, Zhang SB, et al. Does vitamin 
D status influence lumbar disc degeneration 
and low back pain in postmenopausal women? 
A retrospective single-center study. 
Menopause. 2020;27(5):586-592. doi:10.1097/ 
GME.0000000000001499. 

7. Mattam A, Sunny G. Correlation of Vitamin D 
and Body Mass Index with Modic Changes in 
Patients with Non-Specific Low Back Pain in a 
Sub-Tropical Asian Population. Asian Spine J. 
2016;10(1):14-19. doi:10.4184/asj.2016.10.1.1 
4. 

8. Georgakopoulou VE, Mantzouranis K, 
Damaskos C, et al. Correlation Between Serum 
Levels of 25-Hydroxyvitamin D and Severity 
of Community-Acquired Pneumonia in 
Hospitalized Patients Assessed by Pneumonia 
Severity Index: An Observational Descriptive 
Study. Cureus. 2020;12(7):e8947. Published 
2020 Jul 1. doi:10.7759/cureus.8947. 

9. Rkain H, Bouaddi I, Ibrahimi A, et al. 
Relationship between vitamin D deficiency 
and chronic low back pain in postmenopausal 
women. Curr Rheumatol Rev. 2013;9(1):63-
67. doi:10.2174/1573397111309010011. 

10. Kim TH, Lee BH, Lee HM, et al. Prevalence 
of vitamin D deficiency in patients with 
lumbar spinal stenosis and its relationship with 
pain. Pain Physician. 2013;16(2):165-176. 

11. Al-Rawaf HA, Gabr SA, Alghadir AH. 
Vitamin D Deficiency and Molecular Changes 
in Circulating MicroRNAs in Older Adults 
with Lower Back Pain. Pain Res Manag. 2021; 
2021:6662651. Published 2021 May 17. 
doi:10.1155/2021/6662651. 

12. Ghai B, Bansal D, Kapil G, Kanukula R, 
Lavudiya S, Sachdeva N. High Prevalence of 
Hypovitaminosis D in Indian Chronic Low 
Back Patients. Pain Physician. 2015;18(5): 
E853-E862. 

13. Heuch I, Heuch I, Hagen K, Mai XM, 
Langhammer A, Zwart JA. Is there an 
association between vitamin D status and risk 
of chronic low back pain? A nested case-
control analysis in the Nord-Trøndelag Health 
Study. BMJ Open. 2017;7(11):e018521. 
Published 2017 Nov 25. doi:10.1136/bmjopen-
2017-018521. 

14. Peng Y, Wu M, Alvarez JA, Tangpricha V. 
Vitamin D Status and Risk of Cystic Fibrosis-
Related Diabetes: A Retrospective Single 
Center Cohort Study. Nutrients. 2021; 
13(11):4048. Published 2021 Nov 12. 
doi:10.3390/nu13114048. 

15. Alghadir AH, Gabr SA, Al-Eisa ES. 
Mechanical factors and vitamin D deficiency 
in schoolchildren with low back pain: 
biochemical and cross-sectional survey 
analysis. J Pain Res. 2017; 10:855-865. Publi 
shed 2017 Apr 11. doi:10.2147/JPR.S12 4859. 

 


