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Objective: We aimed to investigate the effects of vitamin D3, vitamin C, vitamin E and zinc supplements on pain and functional capacity in Chronic Low Back Pain

(CLBP).

Methods: 20 patients (female/male:10/10) with CLBLP, aged between 28 and 57 years (mean age: 41.25+9.12), participated in the study. Mcgill Pain Questionnaire
(MPQ) was used to measure the state of pain. Pain-related functional capacity was evaluated through Roland Morris Disability Questionnaire (RMDQ). Fear-Avoidance
Beliefs Questionnaire (FABQ) used to assess fear-avoiding beliefs based on physical activity and the effects of work in chronic low back pain. The Finger Floor Test (FFT)
used to assess the flexibility of trunk flexion. Evaluations were performed before and after treatment.

Result: Before treatment; the mean of MPQ was 50,55+6,03, the mean of FFT was 5,5+2,35 cm, the mean of RMDQ was 14,9+2,38, the mean of FABQ was 50,7+5,68.
After treatment; the mean of MPQ was 23,45+5,35, the mean of FFT was 2,45+0,89 cm, the mean of RMDQ was 6,95+1,70, the mean of FABQ was 22,5+5,73. The results
were statistically significant difference between before and after assesment scores (p<0,05).

Conclusion: Vitamin D, C, E and zinc have been found to be effective in the treatment of patients with chronic low back pain.

Introduction

Pain is an unpleasant sensory and emotional experience
associated with actual or potential tissue damage, or described
in terms of such damage [1]. Back pain is the most common
pain complaint, second only to headache. Chronic Low Back
Pain (CLBP) is often progressive and the cause may be difficult
to ascertain. Despite the availability of many pharmacological
and invasive methods of treatment, many patients still suffer
from considerable morbidity [2]. Vitamin D deficiency has been
associated with chronic musculoskeletal pain, including Low
Back Pain (LBP). In addition, vitamin D deficiency affects the
flexibility of the body both directly and indirectly due to pain.
High prevalence of vitamin-D deficiency (up to 83%) has been
reported in patients with CLBP in comparison to the general
population [2-5].

The mechanisms underlying these associations remain
unclear [6,7]. Theoretically, 2 possible links have been
postulated. Firstly, the diffuse pain in bones and muscles,
weakness, and paresthesia may be caused by hypovitaminosis
D. Secondly, hypovitaminosis D could play a role in the
development of modic changes via the increased susceptibility
to inflammation in the vertebral end plates [8]. Vitamin E, is
one of the essential nutrients that functions as an antioxidant in
the human body. It is the major chain-breaking antioxidant in
the body and the first line of defense against lipid peroxidation,
protecting cell membranes from free radical attack [9]. The
antinociceptive effects of vitamin E have been reported in
earlier studies. For example, dietary supplement vitamin E (12
g/kg per day, p.o. for 3 months) ameliorated nerve conduction
deficits in streptozotocin induced diabetic neuropathy in rats
[10]. It was reported that a single injection of vitamin E (0.1-5
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g/kg i.p.) attenuated mechanical allodynia in rats with spinal
nerve ligation [11].

Vitamin C (ascorbic acid) is essential for the activity of some
enzymes (proline hydroxylase and lysine hydroxylase) that are
necessary to maintain stable collagen helixes that characterize
healthy connective tissues. Vitamin C is also known to have
an antioxidant role preventing oxidizing action on the DNA,
proteins, and cellular walls. Antioxidant vitamins are essential
to human, not only because of their preventive action against
the damages caused by free radicals, but also because they
contribute to regenerate the redox (oxidoreduction) potential
of cells and circulating fluids, and to maintain a stable and
active antioxidant system [12].

Zinc is a trace element essential for human health. It has
roles in cellular differentiation and production and is vital in
the synthesis of proteins and nucleic acids. It is also involved
in many biochemical reactions as a micro element [13,14]. Zinc
also plays an important role in the function of RNA enzyme and
DNA polymerases, and to over three hundred metalloenzymes.
Furthermore, zinc plays a role in the optimal performance
of the immune system. The effects of zinc deficiency include
growth restriction, iron deficiency anemia, organomegaly,
suboptimal repair of wounds, weight loss, impaired immune
response, and increased susceptibility to infection [15-17]. Zinc
has been demonstrated in the improvement of gastrointestinal
infections and diarrhea, and in wound healing by activating
enzymes involved in collagen synthesis.

The present study is performed with an aim to assess the
efficacy and safety of vitamin-D3, vitamin-C, vitamin E and
zinc supplements in improving pain and other outcomes in
CLBP.

Material and Method

Open Label, Single Arm Clinical Trial. This study was
performed on patients with chronic low back pain who applied
to the orthopedics and traumatology polyclinic and fulfilled
the necessary criteria. 20 patients between June 2018 — January
2019, in Kocaeli Cihan Hospital Department of Orthopedics and
Traumatology were included to the study.

Inclusion criteria

Patients of either gender, aged 20— 65 years with CLBP for >
3 months, without leg pain not responding to medications and
physical therapies, having a pain score of at least 5 as assessed
on 0 — 10 Visual Analogue Scale (VAS) at baseline, and having
low plasma 25-Hydroxyvitamin D3 levels (<30 ng/mL) were
eligible for study recruitment. 25-Hydroxyvitamin D3, after
overnight fasting, a blood sample was taken and evaluated. The
diagnosis of CLBP was established based on signs and symptoms
and investigations like Magnetic Resonance Imaging (MRI).

Exclusion criteria

Patients were excluded if they had evidence of other causes
of neuropathy or painful conditions like diabetes mellitus,
rheumatoid arthritis, and symptomatic osteoarthritis of the
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hip, knee, and ankle. Patients consuming drugs altering bone
metabolism like corticosteroids or bisphosphonates, pregnant
and lactating mothers, and women intending to be pregnant
were also excluded. Patients taking vitamin-D, zinc and
vitamin C supplements during the past 3 months were also
excluded from the present study.

Measurements

Before and after 8 weeks treatment protocol, McGill Pain
Questionnaire, The Finger Floor Test, Roland Morris Disability
Questionnaire, Fear-Avoidance Beliefs Questionnaire were
evaluated.

Mcgill Pain Questionnaire (MPQ) developed by Melzack and
Targerson in 1971. The validity and reliability of this scale, was
done by Kugoglu et al. The scale examines the place of pain, the
feeling it creates in the individual, its relationship with time,
severity and the level of living pain for the individual [18].

The Finger Floor Test (FFT) is an evaluation method used to
assess the flexibility of trunk flexion. The person who is going
to be tested is asked to stand on a 15 cm high block and lean
forward without bending his knees. The block is considered
the edil o olarak point. The distance between the middle finger
and the board is measured and recorded in centimeters. In our
study, this test was performed in the sitting position due to
better stability of the pelvis. The distance between the third
finger of the right hand and the block was measured, the test
was repeated three times, and the mean value was recorded in
cm [19].

The Roland Morris Disability Questionnaire (RMDQ)
was used to determine the physical competence level of the
patients. The survey consists of 24 items. For each item, yes
/ no is answered. 1 point for yes, 0 for no. The total score is
collected and the total score is calculated. The smallest score
in this scale is 0, and the biggest score is twenty-four. High
scores indicate inadequate physical activity [20].

In 1993, Waddell et al. Developed the Fear-Avoidance
Beliefs Questionnaire (FABQ) to assess fear-avoiding beliefs
based on physical activity and the effects of work in low back
pain. The validity and reliability studies of the questionnaire
are included in the literature. FABQ has 16 questions and 2
parts. In the first part, physical activity and the second part are
beliefs about the work. Physical activity consists of 5 questions,
11 parts of the job division. The scoring of the questionnaire is
done with 7-point Likert type scale. The score in each section
is used independently. The Physical Activity section is scored
between 0-24 and the Work section is scored between 0-36
[21].

Protocol

Active vitamin-D3 sachet in a dose of 60,000 IU every week
orally for a period of 8 weeks was given to the enrolled patients.
Patients having serum vitamin-D level <5 ng/mL were given
60,000 IU daily orally for the initial 5 days and then 60,000 IU
every week for the next 8 weeks. Vitamin E was recommended
to be 100iu per day for 8 weeks. Vitamin C recommended as
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1000 mg per day for 8 weeks. Finally, zinc was recommended
as 25 mg daily for 8 weeks. Analyzes of vitamin levels were not
performed before the intervention.

Patients with vitamin D were advised to take it with a
glass of water in the morning. Vitamin E was recommended
to take 2 hours after vitamin D intake. Vitamin ¢ and zinc were
recommended to be taken together 2 hours after vitamin e
intake.

Statistical analysis

Statistical Package for Social Science (SPSS) 20.0 was used
in the analysis of data obtained from research. Identifying
characteristics of the patients were expressed with mean value
and standard deviation. To query whether the study is showing
normal distribution, One Sample Kolmogorov-Smirnov Test
was used. For investigation of statistical significance between
results, Student ‘s-t Paired Test was used.

Results

10 women (50%) and 10 men (50%) a total of 20 patients
(mean age 41,25+9,12 years) with chronic low back pain were
completed in this study. The mean of Body Mass Index was
24,65%2,30 kg/m>. Also, the patients’ occupational conditionals
were desk-bound (45%) and standing (55%) positions.

Before and after treatment, MPQ, FFT, RMDQ_and FABQ
were evaluated and the results were recorded (Table 1).

According to One Sample Kolmogorov-Smirnov test result,
the scores were showing normal distribution (pz0,05). We had
detected statistically significant difference between before and
after assesment scores (p<0,05).

Discussion

Pain has been recognized as pain that persists past normal
healing times and hence lacks the acute warning function of
physiological nociception.35 Usually pain is regarded as chronic
when it lasts or recurs for more than 3 to 6 months [22].

Painis the most prevalent of musculoskeletal conditions, and
sufferers have been identified as high users of complementary
and alternative medicine (CAM). Despite lacking evidence, CAM
treatments (eg, acupuncture, chiropractic, and massage) and
CAM products (eg, vitamins, supplements, and aromatherapy
oils) for pain care have become widely available internationally,
and CAM use by pain sufferers has become a significant health
service issue. However, to date, there has been no integrative
review on CAM use for pain [23].

Table 1: Before and after treatment, MPQ, FFT, RMDQ and FABQ were evaluated and
the results were recorded.

Scale Before treatment After treatment
MPQ 50,55%6,03 23,45+5,35
FFT 5,5+2,35 cm 2,45+0,89 cm

RMDQ 14,942,38 6,95+1,70
FABQ 2,45+0,89 22,5£5,73
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In the studies, especially vitamins D, C, E and zinc which
may be effective in the treatment of chronic pain are seen.

Vitamin-D plays a key role in the etiology and progression of
various chronic pain conditions and induces muscle weakness
and pain in adults [24]. Also, vitamin D status, as measured by
25-hydroxyvitamin D (25(0OH)D), could potentially be involved
in the pathophysiology of chronic pain. Although the optimal
level of serum 25(0OH)D is a topic of ongoing research, vitamin
D deficiency is typically defined as 25(0OH)D < 50.0 nmol/L [25].

The vitamin C deficiency disease scurvy is characterised by
musculoskeletal pain and recent epidemiological evidence has
indicated an association between suboptimal vitamin C status
and spinal pain. Furthermore, accumulating evidence indicates
that vitamin C administration can exhibit analgesic properties
in some clinical conditions [26].

One of the antioxidants on painful nociception and the
reduction of damage caused by free radicalss in patients with
chronic muskuloskeletal pain is zinc(Zn) which is associated
with the presence of pain [27].

The analgesic efficacy of vitamin E on persistent pain is
behavioral, electrophysiological, and molecular techniques.
vitamin E would produce this analgesia through spinal
mechanisms [11].

In accordance with of these studies, vitamin C, D, E and Zinc
supplements are found in the treatment protocol of our study.
For assessment; MPQ, FFT, RMDQ_ and FABQ were used and
the results were found to be significant. As a result, vitamin
d, ¢, e and zinc supplementation appear to be effective in the
treatment of chronic pain.

Conclusion

Holistic approaches are used in the treatment of chronic
pain. In the holistic therapies, detailed evaluation is considered
as the most important component. In particular, the effects of
vitamin D, C, E and zinc on chronic pain should not be forgotten
and should be questioned in the evaluation. It should also be
integrated into the treatment in pain control.
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