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Background: Previous studies have demonstrated a significant relationship between vitamin 
D deficiency and the development of diabetic peripheral neuropathy (DPN). However, 
current studies are limited regarding the potential therapeutic benefits of vitamin D therapy 
in these patients.
Objective: This study aimed to assess the effect of oral vitamin D supplementation in 
patients with diabetic peripheral neuropathy in addition to standard treatment.
Methods: This study was a controlled, open-label, randomized clinical trial with an active 
comparator randomly allocated with a 1:1 ratio. The experimental group received an add-on oral 
vitamin D 5000 IU once daily and standard treatment (pregabalin, gabapentin, or amitriptyline) 
over eight weeks. The control group received standard treatment alone. The measured outcomes 
were the change in the score of the visual analog scale (VAS), numerical rating scale (NRS), and 
brief pain inventory (BPI). Vitamin D levels were also measured before and after the trial.
Results: Data from 68 subjects with DPN was collected and analyzed. Most of them 
(60.3%) were female, aged 64.96 ± 8.3 years. After eight weeks of treatment, the experi-
mental group showed a more significant reduction of mean VAS (−3.34 ± 2.03 vs −2.37 ± 
2.2, p=0.044) and burning pain (1.76 ± 7.16 vs 6.18 ± 13.93, p=0.046) scores compared to 
controls. Mood also improves better in the experimental group (88.2% vs 70.6%, p=0.031). 
At the end of the study, vitamin D levels were also improved more significantly in the 
experimental group (40.02 ± 15.33 ng/mL vs 18.73 ± 6.88 ng/mL; p<0.001) with greater 
changes from the baseline to week 8 (+24.14±13.68 ng/mL vs +3.10±4.20 ng/mL; p<0.001) 
compared to control group. The intervention group showed a negative correlation 
between vitamin D level and VAS score (r = −0.403, P = 0.018). There were no adverse 
events recorded in this study.
Conclusion: The addition of oral vitamin D 5000 IU to standard treatment significantly 
improves pain, mood, and vitamin D levels more effectively than standard treatment alone in 
patients with diabetic neuropathy.
Trial Registration: ClinicalTrials.gov.no NCT04689958.
Keywords: diabetic neuropathy, diabetes, vitamin D, supplementation

Background
Diabetic neuropathy is one of the microvascular complications of diabetes 
mellitus, with up to 30–50% incidences occurring in all diabetic patients.1 

This complication is one of the primary causes of morbidity and mortality in 
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diabetic patients, leading to a deterioration of their qual-
ity of life.1,2 A deficiency of vitamin D [25- 
hydroxyvitamin D, 25(OH) D] is common in patients 
with diabetes, and low concentrations are associated 
with the presence and severity of sensory neuropathy 
in diabetes.2–4 Vitamin D deficiency has been shown to 
be an independent risk factor for diabetic peripheral 
neuropathy (DPN).2,4,5

Previous studies have reported a significant improve-
ment of the symptoms and the pain of DPN using 
vitamin D supplementation.2,6–8 However, most studies 
lacked active comparator groups and utilized insufficient 
data at therapeutic doses to demonstrate the benefit of 
vitamin D supplementation on DPN symptoms. Vitamin 
D therapy is undergoing a limited number of clinical 
trials to determine its potential therapeutic benefits. In 
51 individuals with type 2 diabetes and severe neuro-
pathy, an open-label prospective trial found that taking 
2000 IU of vitamin D daily for 3 months resulted in 
a 50% reduction in the visual analog scale (VAS).7 

Similarly, a clinical trial indicated a significant improve-
ment of neuropathy symptoms score in a group supple-
mented with oral vitamin D3 for eight weeks. The 
primary outcome was the improvement in the sensation 
of burning or hyperesthesia.2

Painful diabetic neuropathy is characterized by 
symptoms of pain, tingling, burning, and cramps in the 
lower legs and feet, significantly reducing the quality of 
life.9–12 Recently, a previous study has shown 
a significant reduction in the severity of painful diabetic 
neuropathy after treatment with vitamin D. Vitamin D3 
has been shown to reduce nerve demyelination and 
improve axonal regeneration.10,12 The current study 
assessed the benefits of oral vitamin D 5000 IU (Hi-D 
5000) supplementation on patients with diabetic 
neuropathy.

Methods
Study Design and Setting
This study was a randomized clinical trial, open-label, 
controlled study with two study arms conducted at 
a large tertiary hospital in Yogyakarta, Indonesia. The 
study enrolment began in December 2020 and was com-
pleted in March 2021. The experimental group received 
an oral vitamin D 5000 IU (Hi-D 5000) once daily over 
eight weeks in addition to the standard treatment 

(pregabalin 1×75 mg, gabapentin 1x100mg, or amitrip-
tyline 1x25mg; the dose was adjusted according to each 
patients’ symptom) for diabetic neuropathy. The control 
group received standard treatment only over the same 
period.

Participants
Participants were recruited consecutively from the pain 
clinic in our neurology department. Eligible participants 
were all patients with type 2 diabetes, aged >18 years, with 
a vitamin D status of <30 ng/mL) referred to the neurol-
ogist department to complain of diabetic peripheral neuro-
pathy symptoms (ie, burning, tingling). All patients were 
assessed by a neurologist from history taking and physical 
examination. The exclusion criteria were subject to sig-
nificant renal and liver impairment, subject to known 
hypersensitivity with vitamin D supplementation, preg-
nancy, breastfeeding patients, the patient enrolled in any 
clinical trial within a month, and unwillingness to join the 
study.

Randomization and Blinding
Following written informed consent, participants who ful-
filled the criteria for the treatment phase of the study were 
allocated to 1 of 2 groups. Randomization was carried out 
using block randomization with a 1:1 ratio and assigned to 
the experimental (n = 34) or standard care (n = 34) trial 
group. A randomization list was generated by a statistician 
not involved with the study, using blocks of 5 stratifica-
tions. Complete blinding was considered difficult and not 
possible. Participants were informed of key elements of 
the respective intervention and follow-up they were ran-
domized to, but not on information about the treatment and 
follow-up alternatives in the other group or the study’s 
hypotheses.

Ethical Consideration
The authors confirm that all ongoing and related trials for 
this drug/intervention are registered. Ethical approval for 
the study was obtained from the Bethesda Hospital Ethics 
Committee with the number 120/KEPK-RSB/XII/20 and 
registered in the Indonesian Clinical Trial Registry with 
the number INA-MEODDY6 and ClinicalTrials.gov with 
the number of NCT04689958. All study participants gave 
signed informed consent in accordance with the 
Declaration of Helsinki.
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Assessment
Initially, we collected the general characteristics of all 
subjects: age, heights, weights, gender, marital status, edu-
cation, occupation, health financing, duration of diabetes, 
comorbidity, comedication, the baseline score of NDS 
(Neuropathy Deficit Score), and NSS (Neuropathy 
Symptoms Score).

The primary outcome was the change from baseline in 
the score on the Visual Analog Scale (VAS), 0 to 10, with 
lower scores indicating lesser pain at a total of 8 weeks 
treatment duration, the Numerical Rating Scale (NRS), 0 
to 100, to assess different types of neuropathic pain includ-
ing burning pain, electric shocks pain, tingling, and numb-
ness with lower scores indicating lesser pain, as well as the 
percentage changes in the score on the Brief Pain 
Inventory (BPI), for pain impact on the interference on 
daily life including sleep quality, general activity, and 
mood. We measured the subjects BPI scores before and 
after the trial and categorized it into: vastly improved: 
>50% improvement on their score; improved: 30–50% 
improvement on their score; slightly improved: 10–30% 
improvement on their score; no improvement: <10% 
improvement on their score from the baseline. VAS and 
NRS scores will be examined three times for baseline, 
week-4, and week-8.

The secondary outcome included the change in vita-
min D levels before and after the eight-week trial. 
Serum 25(OH)D was measured using an enzyme- 
linked immunoassay (ELISA) method. We also mea-
sured the safety profile by monitoring any adverse 
events.

Statistical Analysis
Numerical data were reported as mean ± Standard 
Deviation (SD), a categorical data were reported using 
frequency and percentage. The Chi-square test was used 
for categorical data. The independent t-test or Mann– 
Whitney test were used to compare the mean scores 
between the two groups. Paired t-test or Wilcoxon signed- 
rank tests were also used to compare mean scores at base-
line, week-4, and week-8 after intervention in each group. 
Spearman’s rho correlation coefficients were calculated to 
define the linear association between Vitamin D level and 
pain changes (VAS). Statistical significance was set at 
p<0.05, and SPSS version 23 was used for statistical 
analysis. Intention to treat analysis concept will be used 

for all the statistical analysis. Missing data will be 
imputed.

Results
Data from 68 subjects were collected and analyzed. 
A total of 68 subjects that fulfilled the inclusion and 
exclusion criteria were randomly assigned to the experi-
mental and control groups, with each group consisting 
of 34 subjects. Due to being lost to follow-up, three 
subjects in the experimental group and one in the con-
trol group discontinued the study at the end of the 
follow-up period. (CONSORT flow chart of the study; 
Figure 1).

Subjects’ Baseline Characteristics
Table 1 showed the baseline characteristics of the subjects. 
In this study, female subjects outnumbered male subjects, 
with 41 (60.3%) female subjects and 27 (39.7%) male 
subjects participating. The subjects in this study had 
a mean age of 64.96 ± 8.3 years. Diabetes has been present 
in study subjects for an average of 9.74 ± 7.79 years, with 
hypertension (58.8%) being the most frequent comorbid-
ity. Antihypertensive medications (60.3%) were the most 
often used comedication by study subjects, followed by 
vitamin B (51.5%), antiplatelet agents (44.1%), and statins 
(19.1%). The experimental group’s mean baseline 
Neuropathy Deficit Score (NDS) and baseline 
Neuropathy Symptoms Score (NSS) scores were 4.15 ± 
0.93 and 2.12 ± 1.01, respectively, while the control 
group’s mean baseline NDS and baseline NSS scores 
were 3.88 ± 0.88 and 2.5 ± 0.99, respectively. There was 
no significant difference in baseline characteristics and 
type of burn between the two groups, except for marital 
status.

Pain Severity
The Visual Analog Scale (VAS), 0–10, and the 
Numerical Rating Scale (NRS), 0–100, were used to 
assess pain severity in this study, as shown in Table 2. 
The results showed on the baseline, the mean scores of 
VAS in the experimental and control groups before the 
intervention were 5.74 ± 2.16 and 5.46 ± 2.13, respec-
tively. After eight weeks of treatment, the experimental 
group showed a more significant VAS score reduction 
than controls (−3.34 ± 2.03 vs −2.37 ± 2.2, p=0.044). In 
the burning type of pain outcome at week-8, the mean 
scores were significantly lower in the experimental 
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group compared to controls (1.76 ± 7.16 vs 6.18 ± 
13.93, p=0.001). The results also showed that there 
was no significant difference in the severity of electric 
shocks pain (p = 0.070), tingling (p = 0.415), and 
numbness (p = 0.373) between the two groups on the 
change from baseline to week-8. The severity of VAS, 
burning pain, electric shocks pain, tingling, and numb-
ness were measured three times during the study period. 
The score changes within-group for all types of pain 
were significantly different in both experimental and 
control groups (p<0.05).

While a negative correlation was found between vita-
min D level and VAS score at week-8 with Spearman’s rho 
(r = −0.403, P = 0.018) [Figure 2] in the intervention 
group, no correlation was found in the control group 
(P > 0.05) [Figure 3].

Sleep Quality, General Activity, and Mood
Figure 4 and Table 3 showed the impact of treatment 
on sleep quality, general activity, and mood 
measured at week 8 of the study. At week 8, most of 

the study participants in the experimental group had 
experienced improvement (>30% improvement on 
their score) in their sleep quality (76.5% vs 73.5%), 
general activity (88.2% vs 70.6%), and mood (88.2% 
vs 70.6%) compared to controls. There were no sig-
nificant differences in sleep quality (p=0.885) or gen-
eral activity (p=0.096) between the experimental and 
control groups. However, there were significant differ-
ences in mood changes (p=0.031) between the two 
groups.

Vitamin D Levels
Table 4 and Figure 5 represent the mean vitamin D levels 
from baseline to week 8 and a comparison of the experi-
mental and control groups. Vitamin D levels increased 
significantly in both groups from baseline to week 8, 
before and after the intervention (p<0.001). Between the 
experimental and control groups, there were significant 
differences in vitamin D levels in the experimental and 
control groups at week 8 (40.02 ± 15.33 vs 18.73 ± 6.88; 
p<0.001) as well as vitamin D levels’ changes from 

Figure 1 CONSORT flow chart of the study.
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Table 1 Baseline Characteristics

Vitamin D 5000 IU + Standard 
Treatment (n=34)

Standard Treatment 
(n=34)

Total (n=68) p-value

Age, mean ± SD (years) 65.41 ± 8.51 64.5 ± 8.2 64.96 ± 8.3 0.654

Heights, mean ± SD (centimeters) 157.24 ± 9.42 158.29 ± 9.2 157.76 ± 9.25 0.641

Weights, mean ± SD (kilograms) 62.69 ± 11.7 65.5 ± 7.36 64.10 ± 9.81 0.241

Gender

Male 12 (35.3%) 15 (44.1%) 27 (39.7%) 0.621

Female 22 (64.7%) 19 (55.9%) 41 (60.3%)

Marital Status

Not Married 1 (2.9%) 1 (2.9%) 2 (2.9%) 0.043*

Married 25 (73.5%) 32 (94.1%) 57 (83.8%)

Divorce 8 (23.5%) 1 (2.9%) 9 (13.2%)

Education

Elementary School 3 (8.8%) 4 (11.8%) 7 (10.3%) 0.610

Junior High School 4 (11.8%) 1 (2.9%) 5 (7.4%)

Senior High School 15 (44.1%) 16 (47.1%) 31 (45.6%)

Bachelor Degree 10 (29.4%) 9 (26.5%) 19 (27.9%)

Others 2 (5.9%) 4 (11.8%) 6 (8.8%)

Occupation

Domestic worker 1 (2.9%) 2 (5.9%) 3 (4.4%) 0.639

Entepreneur 3 (8.8%) 2 (5.9%) 5 (7.4%)

Private Employee 4 (11.8%) 1 (2.9%) 5 (7.4%)

Unempolyemt 3 (8.8%) 3 (8.8%) 6 (8.8%)

Retired 12 (35.3%) 17 (50%) 29 (42.6%)

Others 11 (32.4%) 9 (26.5%) 20 (29.4%)

Type of Health Financing

Public insure 28 (82.4%) 21 (61.8%) 49 (72.1%) 0.246

Private insure 0 (0%) 1 (2.9%) 1 (1.5%)

Company insure 1 (2.9%) 3 (8.8%) 4 (5.9%)

Others 5 (14.7%) 9 (26.5%) 14 (20.6%)

Duration of Diabetes, mean ± SD (years) 8.67 ± 7.83 10.82 ± 7.7 9.74 ± 7.79 0.160

Comorbidities

Hypertension 18 (52.9%) 22 (64.7%) 40 (58.8%) 0.324

Cardiovascular disease 15 (44.1%) 21 (61.8%) 36 (52.9%) 0.145

Gastrointestinal disease 2 (5.9%) 5 (14.7%) 7 (10.3%) 0.231

(Continued)
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Table 1 (Continued). 

Vitamin D 5000 IU + Standard 
Treatment (n=34)

Standard Treatment 
(n=34)

Total (n=68) p-value

Co-medications

Antihypertensive 19 (55.9%) 22 (64.7%) 41 (60.3%) 0.457

Vitamin B 22 (62.9%) 13 (38.2%) 35 (51.5%) 0.051

Antiplatelet 13 (38.2%) 17 (50%) 30 (44.1%) 0.329

Statin 6 (17.6%) 7 (20.6%) 13 (19.1%) 0.758

Baseline NDS Scores, mean ± SD 4.15 ± 0.93 3.88 ± 0.88 4.01 ± 0.91 0.244

Baseline NSS Scores, mean ± SD 2.12 ± 1.01 2.5 ± 0.99 2.31 ± 1.01 0.097

Notes: Data are presented as mean ± standard deviation (SD) and n(%); *p- value is statistically significant. 
Abbreviations: NDS, neuropathy deficit score; NSS, neuropathy symptoms score.

Table 2 Comparing the Mean Scores of Pain Severity Before and After the Intervention Between Both Groups

Vitamin D 5000 IU + Standard 
Treatment (n=34)

Standard Treatment 
(n=34)

Overall 
(n=68)

p-valuea

Visual analog scale (0–10)

Baseline 5.74 ± 2.16 5.46 ± 2.13 5.60 ± 2.13 0.560

Week 4 3.76 ± 2.32 3.81 ± 2.47 3.79 ± 2.38 0.946

Week 8 2.39 ± 2.09 3.09 ± 2.33 2.74 ± 2.22 0.221

Changes from baseline to week 8 −3.34 ± 2.03 −2.37 ± 2.2 −2.85 ± 2.16 0.044*

p-valueb <0.001* <0.001* <0.001*

Burning pain (0–100)

Baseline 11.76 ± 23.8 17.06 ± 25.88 14.41 ± 24.82 0.384

Week 4 4.18 ± 11.84 9.41 ± 17.22 6.76 ± 14.91 0.189

Week 8 1.76 ± 7.16 6.18 ± 13.93 3.97 ± 11.21 0.046*

Changes from baseline to week 8 −10 ± 20.15 −10.89 ± 25.51 −10.44 ± 22.82 0.859

p-value 0.007* 0.023* 0.001*

Electric shocks pain (0–100)

Baseline 10.29 ± 21.39 22.35 ± 27.64 16.32 ± 25.27 0.057

Week 4 6.47 ± 17.21 12.35 ± 20.75 9.41 ± 19.15 0.110

Week 8 4.71 ± 13.54 6.76 ± 13.64 5.74 ± 13.63 0.482

Changes from baseline to week 8 −5.59 ± 12.36 −15.59 ± 23.77 −10.59 ± 19.46 0.070

p-valueb 0.011* 0.001* <0.001*

(Continued)
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baseline to week 8 (+24.14 ± 13.68 vs +3.10 ± 4.20; 
p<0.001), respectively.

Adverse Events
There were no adverse events reported in either the experi-
mental or control groups in this study.

Discussion
Vitamin D [25-hydroxyvitamin D, 25(OH) D] deficiency 
is common in diabetic patients, and low levels have 
been linked to the presence and severity of sensory 
neuropathy.2–4 A serum 25(OH) D level of less than 
20 ng/mL is considered vitamin D deficiency, whereas 

Table 2 (Continued). 

Vitamin D 5000 IU + Standard 
Treatment (n=34)

Standard Treatment 
(n=34)

Overall 
(n=68)

p-valuea

Tingling (0–100)

Baseline 30.88 ± 29.27 36.18 ± 30.85 33.53 ± 29.96 0.483

Week 4 17.94 ± 22.8 25.29 ± 27.55 21.62 ± 25.37 0.242

Week 8 10.59 ± 18.9 20.29 ± 26.91 15.44 ± 23.59 0.096

Changes from baseline to week 8 −20.29 ± 23.29 −15.88 ± 21.62 −18.09 ± 22.41 0.415

p-valueb <0.001* <0.001* <0.001*

Numbness (0–100)

Baseline 43.53 ± 31.13 41.76 ± 25.76 42.65 ± 28.37 0.719

Week 4 29.41 ± 29.23 30.88 ± 27.34 30.15 ± 27.34 0.750

Week 8 20.59 ± 25.93 26.47 ± 26.73 23.53 ± 26.30 0.257

Changes from baseline to week 8 −22.94 ± 24.93 −15.29 ± 18.13 −19.12 ± 21.97 0.373

p-valueb <0.001* <0.001* <0.001*

Notes: Data are presented as mean ± standard deviation (SD); aComparison between the experimental and control group; bComparison within-group under the same 
conditions; *p-value is statistically significant.

Figure 2 Correlation between vitamin D levels [serum 25(OH) D] and the VAS at week-8 in the experimental group.
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a serum level of more than 30 ng/mL is necessary to 
optimize vitamin D’s medical benefits.13,14 This study 
aimed to compare the pain impact and vitamin D levels 
after adding oral vitamin D 5000 IU to standard treat-
ment in patients with diabetic neuropathy.

Adding oral vitamin D 5000 IU to standard treatment 
was demonstrated better in changes of VAS, burning 
pain, electric shocks pain, tingling, numbness scores, 
and vitamin D levels after eight weeks of treatment 
compared to standard treatment alone. A prospective 
observational study of 51 type-2 diabetic patients with 
neuropathic pain reported that three months of oral 
vitamin D3 supplementation improved visual analog 
scale scores significantly from 3.3 to 17.7.7 

Furthermore, in a placebo-controlled study involving 
112 patients with type 2 diabetes who were randomly 
assigned to receive 50,000 IU of vitamin D once weekly 
for eight weeks, there was a significant increase in 25 
(OH)D and an improvement in the neuropathy symptom 
score.2

Vitamin D supplementation is necessary for patients with 
peripheral neuropathy since it promotes the synthesis of 
neurotrophins and neurotransmitters. Nociceptive calcitonin 
gene associated peptide (CGRP)-positive neurons have 
a distinct vitamin D phenotype with hormonally controlled 
ligand and receptor levels, suggesting a mechanistic associa-

tion between vitamin D and neuropathic pain.15 Vitamin 
D deficiency causes an increase in the number of axons 
expressing CGRP, and vitamin D receptor (VDR) expression 
is increased in growth cones in culture, suggesting that 
VDR-mediated rapid response signaling pathways control 
sprouting.16 Vitamin D supplementation also increases nerve 
growth factor (NGF), a protein needed for nerve growth and 
maintenance in the peripheral nervous system.17 

Furthermore, vitamin D deficiency has been attributed to 
a lower pain tolerance, which improves when the deficiency 
is resolved.8

Vitamin D’s pleiotropic benefit, which includes 
improved glycemic regulation, is becoming more widely 
known. Improvements in serum vitamin D levels have 
been related to lower HbA1c levels, reduced insulin 
resistance, and improvement in insulin sensitivity. 
Vitamin D is also unlikely to have any adverse implica-
tions. Thus, vitamin D not only relieves pain but also 
improves glycemic regulation.10,18–21 Not only is vita-
min D beneficial for neuropathy in type 2 diabetes 
patients, the previous study has shown that vitamin 
D also improves neuropathy symptoms in type 1 dia-
betes patients.8

Our study has some limitations. Since this study was an 
open-label design, the possible effect of treatment details on 
outcomes should be considered. The unblinding nature of the 

Figure 3 Correlation between vitamin D levels [serum 25(OH) D] and the VAS at week-8 in the control group.
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Figure 4 Distribution of sleep quality, general activity, and mood improvement at week 8 in the experimental and control groups.
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study may also impact the outcome. Moreover, the vitamin 
D dosage and potential dose adjustment were not analyzed and 
compared. Future studies with a double-blind design compar-
ing various dosages and adjustment of vitamin 

D supplementation are needed to achieve the best therapeutic 
options.

Conclusion
The addition of oral vitamin D 5000 IU to standard treat-
ment significantly improves pain, mood and increases 
vitamin D levels more effectively than standard treatment 
alone in diabetic neuropathy. Our findings support the use 
of vitamin D supplements for the treatment of diabetic 
neuropathy patients.

Table 3 Comparing the Improvement of Sleep Quality, General Activity, and Mood Between Both Groups at Week 8 (Visit 3)

Vitamin D 5000 IU + Standard Treatment (n=34) Standard Treatment (n=34) Total (n=68) p-value

Sleep Quality

Vastly improved 13 (38.2%) 13 (38.2%) 26 (38.2%) 0.885

Improved 13 (38.2%) 12 (35.3%) 25 (36.8%)

Slightly improved 3 (8.8%) 5 (14.7%) 8 (11.8%)

No improvement 5 (14.7%) 4 (11.8%) 9 (13.2%)

General Activity

Vastly improved 12 (35.3%) 9 (26.5%) 21 (30.9%) 0.096

Improved 18 (52.9%) 15 (44.1%) 33(48.5%)

Slightly improved 1 (2.9%) 8 (23.5%) 9 (13.2%)

No improvement 3 (8.8%) 2 (5.9%) 5 (7.4%)

Mood

Vastly improved 9 (26.4%) 12 (35.3%) 21 (61.8%) 0.031*

Improved 21 (61.8%) 12 (35.3%) 33 (48.5%)

Slightly improved 0 (0%) 6 (17.6%) 6 (8.8%)

No improvement 4 (11.8%) 4 (11.8%) 8 (11.8%)

Notes: Vastly improved: >50% improvement on their score; Improved: 30–50% improvement on their score; Slightly improved: 10–30% improvement on their score; No 
improvement: <10% improvement on their score; *p-value is statistically significant.

Table 4 Comparison of Vitamin D Levels [Serum 25(OH) D] 
Between the Experimental and Control Groups

Vitamin D 5000 
IU + Standard 
Treatment 
(n=34)

Standard 
Treatment 
(n=34)

p-valuea

Vitamin D levels (ng/mL)

Baseline 15.87 ± 8.50 15.62 ± 8.69 0.905

Week 8 40.02 ± 15.33 18.73 ± 6.88 <0.001*

Changes 
from baseline to 

week 8

+24.14 ± 13.68 +3.10 ± 4.20 <0.001*

p-valueb <0.001* <0.001*

Notes: Data are presented as mean ± standard deviation (SD); aComparison 
between the experimental and control group; bComparison within-group under 
the same conditions; *p-value is statistically significant.

Figure 5 Change from baseline in mean vitamin D levels [serum 25(OH) D], before 
and after the intervention between both groups (in ng/mL).
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